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ABSTRACT

Background

Lidocaine is a local anaesthetic that is sometimes used on the skin to treat neuropathic pain.

Objectives

To assess the analgesic efficacy of topical lidocaine for chronic neuropathic pain in adults, and to assess the associated adverse events.

Search methods

We searched CENTRAL, MEDLINE, and EMBASE from inception to 1 July 2014, together with the reference lists of retrieved papers and
other reviews. We also searched ClinicalTrials.gov and the World Health Organization (WHO) International Clinical Trials Registry Platform
(ICTRP) search portal to identify additional published or unpublished data.

Selection criteria

We included randomised, double-blind studies of at least two weeks' duration comparing any formulation of topical lidocaine with
placebo or another active treatment in chronic neuropathic pain. Participants were adults aged 18 and over. We included only full journal
publication articles.

Data collection and analysis

Two review authors independently extracted efficacy and adverse event data, and examined issues of study quality. We performed analysis
using three tiers of evidence. First tier evidence derived from data meeting current best standards and subject to minimal risk of bias
(outcome equivalent to substantial pain intensity reduction, intention-to-treat analysis without imputation for dropouts; at least 200
participants in the comparison, 8 to 12 weeks' duration, parallel design); second tier evidence from data that failed to meet one or more of
these criteria and that we considered at some risk of bias but with adequate numbers in the comparison; and third tier evidence from data
involving small numbers of participants that we considered very likely to be biased or used outcomes of limited clinical utility, or both.

Main results

Weincluded 12 studies (508 participants) in comparisons with placebo or an active control. Six studies enrolled participants with moderate
or severe postherpetic neuralgia, and the remaining studies enrolled different, or mixed, neuropathic pain conditions, including trigeminal
neuralgia and postsurgical or post-traumatic neuralgia. Four different formulations were used: 5% medicated patch, 5% cream, 5% gel,
and 8% spray. Most studies used a cross-over design, and two used a parallel-group design. Two studies used enriched enrolment with
randomised withdrawal. Seven studies used multiple doses, with one to four-week treatment periods, and five used single applications.
We judged all of the studies at high risk of bias because of small size or incomplete outcome assessment, or both.

There was no first or second tier evidence, and no pooling of data was possible for efficacy outcomes. Only one multiple-dose study
reported our primary outcome of participants with = 50% or = 30% pain intensity reduction. Three single-dose studies reported participants
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who were pain-free at a particular time point, or had a 2-point (of 10) reduction in pain intensity. The two enriched enrolment, randomised
withdrawal studies reported time to loss of efficacy. In all but one study, third tier (very low quality) evidence indicated that lidocaine was
better than placebo for some measure of pain relief. Pooling multiple-dose studies across conditions demonstrated no clear evidence of
an effect of lidocaine on the incidence of adverse events or withdrawals, but there were few events and the withdrawal phase of enriched
enrolment designs is not suitable to assess the true impact of adverse events (very low quality evidence).

Authors' conclusions

This review found no evidence from good quality randomised controlled studies to support the use of topical lidocaine to treat neuropathic
pain, although individual studies indicated that it was effective for relief of pain. Clinical experience also supports efficacy in some patients.
Several large ongoing studies, of adequate duration, with clinically useful outcomes should provide more robust conclusions about both
efficacy and harm.

PLAIN LANGUAGE SUMMARY

Topical lidocaine for neuropathic pain in adults

Neuropathic pain is pain coming from damaged nerves. It differs from pain messages carried along healthy nerves from damaged tissue (a
fall, or cut, or arthritic knee). Neuropathic pain is treated by different medicines than pain from damaged tissue. Medicines like paracetamol
or ibuprofen are usually not effective in neuropathic pain, while medicines that are sometimes used to treat epilepsy or depression can be
very effective in some people with neuropathic pain. Other possible treatments include the use of local anaesthetic applied to the skin.

Lidocaine is a local anaesthetic. It is available in plasters (or patches), sprays, and creams, as topical lidocaine. These contain high
concentrations of lidocaine because it crosses the skin poorly. Treatment with plasters usually involves applying one, two, or three plasters
for up to 12 hours a day.

In July 2014 we performed searches to look for clinical trials where topical lidocaine was used to treat neuropathic pain. We found 12
small studies of modest quality that tested topical lidocaine against topical placebo for a number of weeks. One study also tested a cream
containing amitriptyline, which is an antidepressant. The 508 people in the studies had different types of neuropathic pain, with pain after
herpes zoster infection the most common.

There was some indication that topical lidocaine was beneficial in these studies (very low quality evidence). There was no clear evidence
of an effect of lidocaine on the incidence of adverse events or withdrawals (very low quality evidence).

A number of studies of topical lidocaine in neuropathic pain are ongoing. Several are large and of long duration. They will be of great help
in working out the benefits of topical lidocaine when they are completed and results can be incorporated in this review.

Topical lidocaine for neuropathic pain in adults (Review) 2
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SUMMARY OF FINDINGS

Summary of findings for the main comparison.

Topical lidocaine (5% patch) compared with placebo for mixed peripheral neuropathic pain conditions

Patient or population: adults with peripheral neuropathic pain conditions

Settings: community

Intervention: topical lidocaine (5% patch), multiple applications

Comparison: placebo

Outcomes Outcome with  Outcome with in- RR, NNH (95% No of participants and Quality of the Comments
comparator tervention cl) studies evidence
(placebo) (GRADE)
At least 50% re- 3/40 (ITT 3/58) 12/40 (ITT 12/58) Not calculated 58 participants Very low Small numbers of participantsin 1
duction in pain or study, cross-over design, 2-week dura-
equivalent 1 study tion
"Moderate" benefit  3/40 (ITT 3/58) 16/40 (ITT 16/58) Not calculated 58 participants Very low Small numbers of participantsin 1
study, cross-over design, 2-week dura-

At least 30% reduc- 1 study tion
tion in pain
Patient Global Im- No data
pression of Change
much or very much
improved
Adverse event 2/174 12/263 during RR 1.24 (95% Cl 263 participants in open- Very low Small numbers of studies and partici-
withdrawals open-label treat- 0.34 to 4.55) label phase, 1 study pants, includes cross-over studies, < 2-

ment in 1 study week duration

NNH not calcu- 210 participants in dou-

3/175 during dou- lated ble-blind treatment, 5

ble-blind treat- studies

ment
Serious adverse 6/263 during open-label treatmentin1  Not calculated 263 participants in open- Very low Small numbers of studies and partici-

events

study - judged unrelated to study med-
ication

No other SAE reported

label phase, 1 study

210 participants

pants, includes cross-over studies, < 2-
week duration
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in double-blind treatment,

5 studies
Death None reported Not calculated 210 participants No data Small numbers of studies and partici-
pants
5 studies

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

Cl: confidence interval; ITT: intention-to-treat; NNH: number needed to treat to harm; RR: risk ratio; SAE: serious adverse events
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BACKGROUND

This review is based on a template for Cochrane systematic reviews
of drugs used to relieve neuropathic pain. The aim is for all
reviews to use the same methods, based on new criteria for
what constitutes reliable evidence in chronic pain (Moore 2010a;
Appendix 1). An earlier review of topical lidocaine for postherpetic
neuralgia (Khaliq 2007) has been withdrawn from The Cochrane
Library because it was out of date as several newer studies had
been published; postherpetic neuralgia will be covered within the
broader scope of this review.

Description of the condition

The 2011 International Association of the Study of Pain definition
of neuropathic pain is "pain caused by a lesion or disease of
the somatosensory system" (Jensen 2011), based on an earlier
consensus meeting (Treede 2008). Neuropathic pain may be caused
by nerve damage, but is often followed by changes in the central
nervous system (CNS) (Moisset 2007). It is complex (Apkarian
2011; Tracey 2011), and neuropathic pain features can be found
in patients with joint pain (Soni 2013). Many people with these
conditions are significantly disabled, with moderate or severe pain
for many years.

Chronic painful conditions comprised five of the 11 top-ranking
conditions for years lived with disability in 2010 (Vos 2012), and are
responsible for considerable loss of quality of life, employment, and
increased health costs (Moore 2014a).

In primary care in the UK the incidences, per 100,000 person-years
observation, have been reported as 28 (95% confidence interval
(Cl) 27 to 30) for postherpetic neuralgia, 27 (95% Cl 26 to 29) for
trigeminal neuralgia, 0.8 (95% Cl 0.6 to 1.1) for phantom limb pain
and 21 (95% CI 20 to 22) for painful diabetic neuropathy (Hall 2008).
Estimates vary between studies, often because of small numbers of
cases. The incidence of trigeminal neuralgia has been estimated at
4 in 100,000 per year (Katusic 1991; Rappaport 1994), while more
recently, a study of facial pain in the Netherlands found incidences
per 100,000 person-years of 12.6 for trigeminal neuralgia and 3.9
for postherpetic neuralgia (Koopman 2009). A systematic review of
chronic pain demonstrated that some neuropathic pain conditions,
such as painful diabetic neuropathy, can be more common, with
prevalence rates up to 400 per 100,000 person-years (McQuay 2007),
illustrating how common the condition was as well as its chronicity.
The prevalence of neuropathic pain was reported as being 3.3% in
Austria (Gustorff 2008), 6.9% in France (Bouhassira 2008), as high as
8% in the UK (Torrance 2006), between 7% and 10% in a systematic
review of epidemiological studies in the general population (van
Hecke 2014), and about 7% in a systematic review of studies
published since 2000 (Moore 2014a). Some forms of neuropathic
pain, such as diabetic neuropathy and postsurgical chronic pain
(which is often neuropathic in origin) are increasing (Hall 2008).

Neuropathic pain is known to be difficult to treat effectively,
with only a minority of individuals experiencing a clinically
relevant benefit from any one intervention. A multidisciplinary
approach is now advocated, with pharmacological interventions
being combined with physical or cognitive interventions, or both.
Conventional analgesics are usually not effective. Some patients
may derive some benefit from low concentration topical capsaicin,
though evidence about benefits is uncertain (Derry 2012). High
concentration topical capsaicin may benefit some patients with

postherpetic neuralgia (Derry 2013). Treatment is more usually
by so-called unconventional analgesics such as antidepressants
like duloxetine and amitriptyline (Lunn 2009; Moore 2012; Sultan
2008), or antiepileptics like gabapentin or pregabalin (Moore 2009;
Moore 2011a). An overview of treatment guidelines points out some
general similarities, but also differences in approach (0'Connor
2009). The proportion of patients who achieve worthwhile pain
relief (typically at least 50% pain intensity reduction (Moore 2013a))
is small, generally 10% to 25% more than with placebo, with
numbers needed to treat to benefit (NNTs) usually between 4 and
10 (Moore 2013b). Neuropathic pain is not particularly different
from other chronic pain in regard to a small proportion of trial
participants having a good response to treatment (Moore 2013b).

Description of the intervention

Topical medications are applied externally and are taken up
through the skin. They exert their effects close to the site
of application, and there is no substantial systemic uptake or
distribution. This compares with transdermal application, where
the medication is applied externally and is taken up through the
skin, but relies on systemic distribution for its effect. Where drugs
are applied to the skin using an adhesive patch, the patch may
be referred to as a 'patch' or a 'plaster’ In this review we have
used the term 'plaster' because this is the description given by the
manufacturer of the product used most often in the studies we
identified. However, some studies have used the term 'patch’, and
we have used this term where it relates specifically to what was
reported in that study.

Lidocaine is a local anaesthetic. It can be injected for dental
analgesia and minor surgery, or infiltrated into wounds, but
can also provide surface anaesthesia when applied topically, for
example as a medicated plaster, a gel, or a spray. Lidocaine is
readily absorbed from mucous membranes and through damaged
skin, and from injection sites, but absorption through intact skin is
poor. To be clinically useful as a topical agent, lidocaine must be
formulated with a carrier to facilitate transfer across the skin.

Creams, gels, foam sprays, and solutions containing lidocaine
are most often used for short-term analgesia, for example before
painful medical procedures or to treat cuts, burns, and insect bites,
but may also be used in chronic conditions. The concentration of
lidocaine in these formulations is usually around 2% to 5% w/w.

To treat chronic pain, lidocaine is usually applied as a plaster. The
medicated plaster used in a common product (Versatis®) is a white
hydrogel plaster containing adhesive material, which is applied to
anon-woven polyethylene terephthalate backing and covered with
a polyethylene terephthalate film release liner (EMC 2013). A single
plaster measuring 10 cm x 14 cm contains 700 mg lidocaine (5% w/
w), and up to three plasters can be applied daily, for up to 12 hours,
leaving plaster-free periods of at least 12 hours. Plasters may be cut
to size if necessary, and hair should be removed with scissors (not
shaved) before application. Steady state plasma concentrations are
established within four days (EMC 2013; Mick 2012).

Lidocaine is a potent antiarrhythmic drug with a narrow
therapeutic window, and high doses can also precipitate CNS
disturbances, such as psychosis. At high concentration it can lead
to death. The amount of lidocaine reaching the systemic circulation
following plaster use is low (of the order of 3%) and well below
therapeutic antiarrythmic concentrations or toxic concentrations

Topical lidocaine for neuropathic pain in adults (Review)
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in individuals with good cardiac, renal, and hepatic function
(Campbell 2002). Lidocaine is extensively metabolised in the liver
and excreted by the kidneys. Caution is required when treating
patients with severe cardiac, renal, or hepatic impairment.

As with other topical applications, localised skin reactions to the
plaster or carrier in the formulation may occur.

How the intervention might work

Lidocaine is a non-selective, voltage-gated sodium channel
inhibitor, affecting both the generation and conduction of nerve
impulses. It stabilises nerve membranes, reducing ectopic activity
in damaged afferent pain receptors. Other effects on keratinocytes
and immune cells, or activation of irritant receptors (TRPV1 and
TRPA1), may also contribute to the analgesic effect of topical
lidocaine (Sawynok 2014). Long-term use may cause a loss of
epidermal nerve fibres (Wehrfritz 2011).

Lidocaine does not cross intact skin well, and when applied as a
plaster, with steady controlled release of the drug, the amount of
lidocaine that penetrates is enough to cause analgesia, but not
anaesthesia.

Why it is important to do this review

Topical lidocaine plasters have been approved as first or second
line therapy for the treatment of postherpetic neuralgia in the US,
Europe, UK, and many other countries, including Latin America and
the Middle East. The plaster and other formulations are also used
off-label in clinical practice to treat other localised neuropathic
pain conditions. It is important to review the evidence for both
benefit and harm from topical lidocaine in all painful neuropathic
conditions for which it is prescribed in order to make informed
treatment choices.

The standards used to assess evidence in chronic pain trials have
changed substantially, with particular attention being paid to
trial duration, withdrawals, and statistical imputation following
withdrawal, all of which can substantially alter estimates of
efficacy. The most important change is the move from using
average pain scores, or average change in pain scores, to the
number of patients who have a large decrease in pain (by at least
50%) and who continue in treatment, ideally in trials of 8 to 12 week
or longer. Pain intensity reduction of 50% or more has been shown
to correlate with improvements in comorbid symptoms, function,
and quality of life. These standards are set out in the reference guide
for pain studies (Cochrane PaPaS Group 2011).

This Cochrane review will assess the evidence in ways that make
both statistical and clinical sense, and will use developing criteria
for what constitutes reliable evidence in chronic pain (Moore
2010a). Trials included and analysed will need to meet a minimum
of reporting quality (blinding, randomisation), validity (duration,
dose and timing, diagnosis, outcomes, etc) and size (ideally at least
500 participants in a comparison in which the NNT is four or above
(Moore 1998)). This sets a high standard and marks a departure
from how reviews were done previously.

OBJECTIVES

To assess the analgesic efficacy of topical lidocaine for chronic
neuropathic pain in adults, and to assess the associated adverse
events.

METHODS

Criteria for considering studies for this review
Types of studies

We included studies if they were randomised controlled trials
(RCTs) with assessment of participant outcomes following any
duration of treatment, although the emphasis of the review was
on studies with eight weeks of treatment or longer. We included
only double-blind studies in the review; we sought single-blind and
open cohort studies for completeness and mentioned these in the
discussion. We required full journal publication, with the exception
of online clinical trial results summaries of otherwise unpublished
clinical trials and abstracts with sufficient data for analysis. We did
not include short abstracts (usually meeting reports). We excluded
studies that were non-randomised, studies of experimental pain,
case reports, and clinical observations.

Types of participants

We included adult participants aged 18 years and above.
Participants could have one or more of a wide range of chronic
neuropathic pain conditions including:

« painful diabetic neuropathy;

« postherpetic neuralgia;

« trigeminal neuralgia;

« phantom limb pain;

« postoperative or traumatic neuropathic pain;

« complex regional pain syndrome (CRPS) Type | and Type Il;
« cancer-related neuropathy;

« human immunodeficiency virus (HIV) neuropathy;

« spinal cord injury.

We included studies of participants with more than one type of
neuropathic pain; in such cases we planned to analyse results
according to the primary condition. We excluded migraine and
headache studies as they are the subject of another Cochrane
review (Chronicle 2004).

Types of interventions

Lidocaine at any dose, formulated for topical application, and
administered for the relief of neuropathic pain and compared to
placebo or any active comparator.

Types of outcome measures

We anticipated that studies would use a variety of outcome
measures, with the majority using standard subjective scales
(numerical rating scale (NRS) or visual analogue scale (VAS)) for
pain intensity or pain relief, or both. We were particularly interested
in Initiative on Methods, Measurement, and Pain Assessment in
Clinical Trials (IMMPACT) definitions for moderate and substantial
benefit in chronic pain studies (Dworkin 2008). These are defined
as at least 30% pain relief over baseline (moderate), at least 50%
pain relief over baseline (substantial), much or very much improved
on the Patient Global Impression of Change (PGIC) (moderate), and
very much improved on PGIC (substantial). These outcomes are
different from those used in most earlier reviews using average
pain scores (Khalig 2007), concentrating as they do on dichotomous
outcomes where pain responses do not follow a normal (Gaussian)
distribution. People with chronic pain desire high levels of pain

Topical lidocaine for neuropathic pain in adults (Review)
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relief, ideally more than 50%, and with pain not worse than mild
(Moore 2013a; O'Brien 2010).

We have included a 'Summary of findings' table, which includes
outcomes of at least 50% and at least 30% pain intensity reduction,
PGIC, adverse event withdrawals, serious adverse events, and
death.

Primary outcomes

« Patient-reported pain relief of 30% or greater
« Patient-reported pain relief of 50% or greater
« PGIC much or very much improved

« PGIC very much improved

Secondary outcomes

« Any pain-related outcome indicating some improvement
« Withdrawals due to lack of efficacy
« Participants experiencing any adverse event
« Participants experiencing any serious adverse event, including
hypersensitivity reactions, cardiac events
o Serious adverse events typically include any untoward
medical occurrence or effect that at any dose results in death,
is life-threatening, requires hospitalisation or prolongation
of existing hospitalisation, results in persistent or significant
disability or incapacity, is a congenital anomaly or birth
defect, is an 'important medical event' that may jeopardise
the patient, or may require an intervention to prevent one of
the above characteristics/consequences
o Withdrawals due to adverse events

« Specific adverse events, particularly local skin reactions

Search methods for identification of studies
Electronic searches

We searched the following databases:

« the Cochrane Central Register of Controlled Trials (CENTRAL)
(2014, Issue 6) (via The Cochrane Library);

o MEDLINE (via Ovid) (1946 to 1 July 2014);
« EMBASE (via Ovid) (1974 to 1 July 2014).

The search strategies for CENTRAL, MEDLINE, and EMBASE are
shown in Appendix 2, Appendix 3, and Appendix 4 respectively.

Searching other resources

We reviewed the bibliographies of randomised trials identified
and review articles, and searched two clinical trial databases
(ClinicalTrials.gov (http://clinicaltrials.gov/) and the World Health
Organization (WHO) International Clinical Trials Registry Platform
(ICTRP) search portal (http://apps.who.int/trialsearch/)) to identify
additional published or unpublished data. We did not contact
investigators or study sponsors.

Data collection and analysis

The intention was to perform separate analyses according to
particular neuropathic pain conditions for efficacy outcomes; we
would perform analyses combining different neuropathic pain
conditions for exploratory purposes only. For analyses of adverse
events we planned to combine data from different conditions.

Selection of studies

We determined eligibility by reading the abstract of each study
identified by the search. We eliminated studies that clearly did
not satisfy the inclusion criteria, and we obtained full copies of
the remaining studies; two review authors made the decisions.
Two review authors read these studies independently and reached
agreement by discussion. We did not anonymise the studies in any
way before assessment. We have included a Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) flow
chart (Moher 2009) (Figure 1).
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Figure 1. Study flow diagram.
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Data extraction and management

Two review authors independently extracted data using a standard
data extraction form and checked for agreement before entry into
The Cochrane Collaboration's statistical software, Review Manager
2013, or any other analysis tool. We included information about
the pain condition and number of participants treated, drug and
dosing regimen, study design (placebo or active control), study
duration and follow-up, analgesic outcome measures and results,
withdrawals, and adverse events (participants experiencing any
adverse event, or serious adverse event).

Assessment of risk of bias in included studies

We used the Oxford Quality Score as the basis for inclusion, limiting
inclusion to studies that were randomised and double-blind as a
minimum (Jadad 1996).

Two authors independently assessed the risk of bias for each study,
using the criteria outlined in the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011), and adapted from those
used by the Cochrane Pregnancy and Childbirth Group, with any
disagreements resolved by discussion.

We assessed the following for each study.

1. Random sequence generation (checking for possible selection
bias). We assessed the method used to generate the allocation
sequence as: low risk of bias (any truly random process, for
example random number table; computer random number
generator); unclear risk of bias (method used to generate
sequence not clearly stated). We excluded studies using a non-
random process (for example, odd or even date of birth; hospital
or clinic record number).

2. Allocation concealment (checking for possible selection bias).
The method used to conceal allocation to interventions prior to
assignment determines whether intervention allocation could
have been foreseen in advance of, or during recruitment, or
changed after assignment. We assessed the methods as: low
risk of bias (for example, telephone or central randomisation;
consecutively numbered, sealed, opaque envelopes); unclear
risk of bias (method not clearly stated). We excluded studies that
do not conceal allocation (for example, open list).

3. Blinding of outcome assessment (checking for possible
detection bias). We assessed the methods used to blind study
participants and outcome assessors from knowledge of which
intervention a participant received. We assessed the methods
as: low risk of bias (study stated that it was blinded and
described the method used to achieve blinding, for example,
identical tablets; matched in appearance and smell); unclear risk
of bias (study stated that it was blinded but did not provide
an adequate description of how it was achieved). We excluded
studies that were not double-blind.

4. Incomplete outcome data (checking for possible attrition bias
due to the amount, nature, and handling of incomplete outcome
data). We assessed the methods used to deal with incomplete
data as: low risk (< 10% of participants did not complete
the study and/or used 'baseline observation carried forward'
analysis); unclear risk of bias (used 'last observation carried
forward' analysis); high risk of bias (used 'completer' analysis).

5. Size of study (checking for possible biases confounded by small
size). We assessed studies as being at low risk of bias (= 200
participants per treatment arm); unclear risk of bias (50 to

199 participants per treatment arm); high risk of bias (< 50
participants per treatment arm).

Measures of treatment effect

We planned to calculate NNTs as the reciprocal of the absolute
risk reduction (ARR) (McQuay 1998). For unwanted effects, the
NNT becomes the number needed to treat to harm (NNH) and
is calculated in the same manner. We used dichotomous data
to calculate risk ratio (RR) with 95% Cls using a fixed-effect
model unless significant statistical heterogeneity was found (Data
synthesis). Continuous data were not used in analyses.

Unit of analysis issues

The unit of randomisation was the individual participant. We would
split the control treatment arm between active treatment arms in
a single study if the active treatment arms were not combined for
analysis.

We included cross-over studies and planned to use only data from
the first period, where available. Where only combined data for
both periods were reported we treated the study as if it was a
parallel study, drawing attention to the potential bias that this
confers, and interpreting the results accordingly.

Dealing with missing data

We planned to use intention-to-treat (ITT) analysis where the ITT
population consists of participants who were randomised, took at
least one dose of the assigned study medication, and provided
at least one post-baseline assessment. Missing participants were
assigned zero improvement where possible.

Assessment of heterogeneity

We planned to deal with clinical heterogeneity by combining
studies that examined similar conditions for efficacy analyses. We
assessed statistical heterogeneity visually and with the use of the I2
statistic (L'Abbé 1987).

Assessment of reporting biases

The aim of this review was to use dichotomous data of known utility
(Moore 2010c). The review did not depend on what authors of the
original studies chose to report or not, though clearly difficulties
arose in studies failing to report any dichotomous results. We
planned to extract and use continuous data, which probably poorly
reflect efficacy and utility, if useful for illustrative purposes only.

We planned to assess publication bias using a method designed to
detect the amount of unpublished data with a null effect required
to make any result clinically irrelevant (usually taken to meana NNT
of 10 or higher) (Moore 2008).

Data synthesis

We planned to use a fixed-effect model for meta-analysis, and
would use a random-effects model only if there was significant
clinical heterogeneity and it was considered appropriate to
combine studies.

We planned to analyse data for each painful condition in three tiers,
according to outcome and freedom from known sources of bias.

« The first tier would use data meeting current best standards,
where studies reported the outcome of at least 50% pain
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intensity reduction over baseline (or its equivalent), without
the use of last observation carried forward (LOCF) or other
imputation method for dropouts, reported an ITT analysis,
lasted eight or more weeks, had a parallel-group design, and
had at least 200 participants (preferably at least 400) in the
comparison (Moore 1998; Moore 2010a; Moore 2012). These top-
tier results would be reported first.

« Thesecond tier would use data from at least 200 participants but
where one or more of the above conditions were not met (for
example reporting at least 30% pain intensity reduction, using
LOCF or a completer analysis, or lasting four to eight weeks).

« The third tier of evidence relates to data from fewer than 200
participants, or where there were expected to be significant
problems because, for example, of very short duration studies
of less than four weeks, where there was major heterogeneity
between studies, or where there were shortcomings in
allocation concealment, attrition, or incomplete outcome data.
For this third tier of evidence, no data synthesis is reasonable,
and may be misleading, but an indication of beneficial effects
might be possible.

Subgroup analysis and investigation of heterogeneity

We planned all analyses to be according to individual painful
conditions, because placebo response rates with the same
outcome can vary between conditions, as can the drug-specific
effects (Moore 2009).

We would have carried out subgroup analysis for different topical
formulations if there had been sufficient data.

Sensitivity analysis

We would have carried out sensitivity analysis for duration of study
if there had been sufficient data.

RESULTS

Description of studies
Results of the search

Searches of CENTRAL, MEDLINE, and EMBASE identified 504, 731,
and 802 reports, and a further eight reports were identified in
clinical trials databases. After screening titles and abstracts, we
considered 21 reports potentially relevant and examined them in
full (Figure 1).

We  identified five  studies  that are  ongoing
(EudraCT 2009-015415-41; EudraCT 2012-000347-28; EudraCT
2012-003077-26; NCT00686127; NCT01752322), and details can be
found in the Characteristics of ongoing studies table. The clinical
trial reports indicate that all five studies satisfy the inclusion
criteria for this review. Three of these studies plan to enrol = 200
participants in parallel groups, with treatment for 12 weeks; these
studies will significantly add to the body of evidence for topical
lidocaine in neuropathic pain.

We identified one other study that is apparently completed, but
for which there are no study results (NCT00904202). This five-week,
randomised, double-dummy, parallel-group study (62 participants)
compared topical lidocaine plasters with oral gabapentin and
placebo.

Included studies

We included 12 studies, with 508 participants, in comparisons with
placebo or an active control (Binder 2009; Bischoff 2013; Cheville
2009; Galer 1999; Galer 2002; Ho 2008; Kanai 2006; Kanai 2009a;
Kanai 2009b; Meier 2003; Rowbotham 1995; Rowbotham 1996).
Galer 2002 was a full publication of a subset of participants from a
study first published as a conference abstract.

Six studies enrolled participants with postherpetic neuralgia
(Binder 2009; Galer 1999; Galer 2002; Kanai 2009a; Rowbotham
1995; Rowbotham 1996), while single studies enrolled participants
with inguinal postherniorrhaphy pain (Bischoff 2013), postsurgical
pain (mainly due to breast or lung cancer) (Cheville 2009), mixed
peripheral neuropathic pains (postherpetic neuralgia, postsurgical
neuropathic pain, peripheral neuropathy (Ho 2008), and mostly
postherpetic neuropathy, postsurgical neuralgia (Meier 2003)),
trigeminal neuralgia (Kanai 2009b), and post-traumatic peripheral
neuropathy (mainly following plastic surgery, thoracotomy,
contused wound) (Kanai 2009b). Study size ranged from 21 to 96
participants.

The mean age of participants in the studies was 57 to 77 years
(age range 20 to 90 years), and all studies included both men
and women. Exclusion criteria included causes of pain other
than that specified, hypersensitivity to lidocaine or amide local
anaesthetics or the vehicle ingredients, inflamed or injured skin at
the application site, pregnancy or lactation, and severe terminal
illness or other condition that would interfere with the study.
Baseline pain was moderate or severe. Pain was reported as having
been present for at least three months in all studies except two
(Galer 2002; Rowbotham 1995), which had inclusion criteria of pain
for at least one month, but did not report the actual duration in
included participants. It is likely that the majority of participants
in these studies had experienced pain for at least three months (ie
chronic pain), so we decided to include them with an intention to
carry out a sensitivity analysis.

All studies were placebo-controlled (plaster, cream, or gel
without active ingredient, or saline spray), and one included
an active treatment arm using amitriptyline 5% cream (Ho
2008). Two studies used a parallel-group design (Binder 2009
for the randomised withdrawal phase of an enriched enrolment,
randomised withdrawal study; Galer 2002), and the remainder
used a cross-over design. Studies using cross-over designs usually
had a washout period between treatment phases of between =
3 and 14 days, sometimes specifying that pain had to return
to = 75% of pretreatment level before starting the next phase.
There was no washout specified in Cheville 2009 and Galer 1999.
Two studies used an enriched enrolment, randomised withdrawal
design. Binder 2009 had an open-label phase to select responders,
then randomised to either continued treatment or placebo. Galer
1999 enriched for response to lidocaine at recruitment, then used
a cross-over design for continued treatment or placebo.

Studies generally allowed continued use of stable oral analgesics,
but all topical medications were discontinued. In three single-dose
studies all conventional analgesics were discontinued at least 12
hours before treatment and resumed in the event of treatment
failure, or when pain returned.
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Excluded studies Risk of bias in included studies

We excluded three studies. One did not state thatit wasrandomised ~ Comments on potential biases in individual studies are reported in

(Tajti 1999), one did not use a lidocaine only treatment arm  the 'Risk of bias' section of the Characteristics of included studies

(NCT00609323), and one was terminated due to difficult enrolment  table. The findings are displayed in Figure 2 and Figure 3; we

and reported no results (NCT01155986). undertook no sensitivity analysis. The greatest risk of bias came
from small study size, which affected all included studies.
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Figure 2. 'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3. 'Risk of bias' graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.
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Allocation

All the studies were randomised and half adequately described the
method used to generate the random sequence. Only one study
adequately described the method used to conceal allocation of the
sequence (Ho 2008).

Blinding

All studies were double-blind, but four did not adequately report
the method used to maintain the blinding (Galer 2002; Kanai 2006;
Kanai 2009a; Kanai 2009b).

Incomplete outcome data

We judged eight studies at low risk from incomplete outcome
reporting. We judged one study at unclear risk due to a withdrawal
rate = 10% for each treatment without any mention of imputation
method (Ho 2008). We judged three studies at high risk: Cheville
2009 had a withdrawal rate = 10%, and carried out different
imputations for missing data but did not report the results, while
Meier 2003 and Rowbotham 1995 had withdrawal rates > 10% and
reported completer analyses.

Other potential sources of bias

Eleven of the included studies had treatment groups with fewer
than 50 participants and we judged them at high risk for this item.
One study had more than 50 participants per treatment arm (58).
No study had 200 or more participants per treatment arm (low risk
for this item).

Effects of interventions

See: Summary of findings for the main comparison

There was no first or second tier evidence of efficacy. We
downgraded the evidence primarily because of the short duration
of the studies, small numbers of participants in comparisons,
reporting of results only for participants who completed cross-
over studies (completer analyses), and lack of desirable primary
outcomes.

Third tier evidence
Efficacy
Postherpetic neuralgia

Two studies in postherpetic neuralgia used a randomised
withdrawal design.

Binder 2009 enrolled participants into an open-label treatment
phase and responders (at least moderate relief during regular
use and increase in pain when plasters not worn) were then
randomised to continue treatment or switched to placebo. Of the
263 participants enrolled in the open-label phase, 71 (27%) were
responders. The primary outcome in the withdrawal phase was
time to exit, defined as = 2-point reduction in pain relief from
randomisation on two consecutive days. The median time to exit
was 13.5 days (2 to 14) with lidocaine and 9.0 days (1 to 14)
with placebo. Secondary endpoints using daily and weekly pain
intensity and pain relief showed a worsening of these measures in
those who switched to placebo.

Galer 1999 enrolled participants from the open-label
compassionate use protocol (US FDA approved) who had previous
regular use of lidocaine plasters for at least one month and were
responders (as above). Participants were randomised to continue
treatment or placebo in a cross-over design. Median time to exit (as
above) was greater than 14 days with lidocaine and 3.8 days with
placebo. "Alot" or "complete" relief was reported on at least 5 out of
14 days in 18/32 participants with lidocaine and 6/32 with placebo.

There were four other studies in postherpetic neuralgia.

Galer 2002, in a three-week parallel study, reported on a subset
of 96 participants who satisfied the inclusion criteria using the
Neuropathic Pain Scale (NPS) criteria and excluded those who had
missing baseline or final visit NPS scores. Composite NPS score
reductions were consistently greaterin the lidocaine group than the
placebo group (for example, change in NPS 10: lidocaine 15.3 (SD
17.9), placebo 7.7 (SD 14.2)).

Kanai 2009a used single applications of lidocaine 8% or saline
spray in a cross-over study. Fifteen minutes after treatment, 9/24
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participants reported total pain relief with lidocaine and 0/24 with
placebo, while 10/24 reported > 2-point reduction in pain with
lidocaine and 0/24 with placebo. Thirty minutes after treatment,
18/24 participants reported that pain was at least moderately better
and lasted the full length of the observation with lidocaine and
1/24 with placebo. The median persistence of effect with lidocaine
was 4.5 hours (range 2 to 24) and < 2 hours with placebo (one
participant).

Rowbotham 1995 used single applications of lidocaine 5% gel or
placebo gel in a cross-over study, and reported on participants
who completed all phases of the cross-over (39/47). In participants
treating painful areas on the head or neck, there were no consistent
differences between lidocaine applied to the painful area, lidocaine
applied to a remote area (placebo to painful area), or placebo. In
participants treating painful areas on the torso or limbs, the mean
pain intensity scores decreased in all groups initially, but this was
maintained only in those treating the painful area with lidocaine.

Rowbotham 1996 used single applications of lidocaine 5% plaster
or placebo plaster in a cross-over study. Mean pain intensity and
pain relief scores were better with lidocaine than with placebo
or no treatment (not blinded). At four hours and six hours 7/35
participants had 'moderate’ or 'a lot' of relief with lidocaine, and
3/35had 'a lot' or 'complete' relief, using a 6-point scale.

Other neuropathic pain conditions

The remaining studies investigated different types of neuropathic
pain conditions, or mixed conditions.

Bischoff 2013 enrolled 21 participants with severe unilateral
persistent inguinal postherniorrhaphy pain in a cross-over study
with two-week treatment periods comparing topical lidocaine 5%
plaster with placebo. Undefined 'pain relief' was reported in 8/21
participants with topical lidocaine, and 2/21 with placebo.

Cheville 2009 enrolled 28 participants with persistent pain with
neuropathic features following surgery for cancer in a cross-
over study with four-week treatment periods comparing topical
lidocaine 5% plaster with placebo. Various scales were used to
measure pain, together with interference, mood, and quality of
life. Group mean data showed no difference between topical
lidocaine and placebo. The study was terminated early due to slow
recruitment.

Ho 2008 enrolled 35 participants with postsurgical neuropathic
pain, postherpetic neuralgia, and diabetic neuropathy with
allodynia or hyperalgesia, in a cross-over study with one-week
treatment periods comparing topical lidocaine 5% cream with
amitriptyline 5% cream and placebo. Pain intensity was reduced
more compared with baseline by lidocaine than by amitriptyline
or placebo. Patient satisfaction was rated as "good" or "excellent"
following washout at the end of each treatment phase by 2/28 (ITT
2/35) participants with lidocaine, 5/30 with amitriptyline (ITT 5/35),
and 7/27 (ITT 7/35) with placebo.

Kanai 2006 enrolled 25 participants with trigeminal neuralgia in a
single-dose cross-over study of lidocaine 8% spray compared with
placebo (saline spray). After 15 minutes, 10/25 participants were
pain-free with lidocaine compared with 0/25 with placebo, and
24/25 had pain reduced by = 2/10 with lidocaine compared with
3/25 with placebo. The effect of lidocaine, where present, persisted
for a median of 4.3 hours (range 0.5 to 24).

Kanai 2009b enrolled 31 participants with post-traumatic
peripheral neuropathy (caused by surgery or injury) in a single-
dose cross-over study of lidocaine 8% spray compared with placebo
(saline spray). After 15 minutes, 5/31 participants were pain-
free with lidocaine compared with 0/25 with placebo, and 22/31
had pain reduced by > 2/10 with lidocaine compared with 8/31
with placebo. In those with pain relief, the effect persisted for
a median of five hours (range 2 to 60) with lidocaine, and < 2
hours (three participants) with placebo. A patient global evaluation
reported 27/31 participants who were at least moderately better
and with relief lasting the full length of the observation (probably
30 minutes) compared with 3/31 with placebo.

Meier 2003 enrolled 58 participants with peripheral neuropathic
pain syndromes in a cross-over study with two-week treatment
periods comparing topical lidocaine 5% plaster with placebo. Pain
intensity was reduced by = 50% in 12/40 (ITT 12/58) participants
with lidocaine and 3/40 (ITT 3/58) with placebo, and by = 30% in
16/40 (ITT 16/58) with lidocaine and 3/40 (ITT 3/58) with placebo.

Adverse events

Adverse events were inconsistently reported, but were mostly
transient local effects of mild or moderate intensity, and did not
differ between lidocaine and placebo groups. For those using
patches, events were described as local skin reactions, erythema,
application site reactions, rash, pruritus, and skin reddening. For
creams they were described as itching, numbness, tingling, and
burning, while for the spray, they were described as local irritation,
and bitter taste or numbness of the throat.

Any adverse event

Only two studies reported this outcome for all treatment groups.
Ho 2008 reported 10/35 participants experiencing any adverse
event with lidocaine cream, 7/35 with amitriptyline cream, and
6/35 with placebo cream. Meier 2003 reported 20/58 participants
experiencing any adverse event with lidocaine plaster and 17/58
with placebo patch.

Serious adverse events

The only serious adverse events reported were in the open-label
phase of Binder 2009, where there were six serious events, all
judged unrelated to study medication. No deaths were reported.

Withdrawals
All cause withdrawals

Six studies provided data for this outcome and we pooled them for
analysis (Binder 2009 (double-blind phase); Bischoff 2013; Cheville
2009; Galer 1999; Ho 2008; Meier 2003). None of the cross-over
studies provided data for the first treatment period only.

Combining the studies across conditions, 32/210 (15%) of
participants withdrew with topical lidocaine, and 37/209 (18%) with
placebo. The RR did not reach statistical significance (RR 0.86, 95%
Cl10.57 to 1.3), and the NNH was not calculated (Analysis 1.1).

Galer 2002 did not provide any information about withdrawals. Of
the single-dose studies, the three using single doses of lidocaine
8% spray reported no withdrawals (Kanai 2006; Kanai 2009a; Kanai
2009b); we have not included these in the pooled analysis because
they are not comparable with studies lasting one week or longer.
The two using single applications of the lidocaine 5% patch did
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not report fully by treatment arm (Rowbotham 1995; Rowbotham
1996).

Lack of efficacy withdrawals

Four studies provided usable data for this outcome (Binder 2009
(double-blind phase); Bischoff 2013; Galer 1999; Meier 2003). None
of the cross-over studies provided data for the first treatment
period only.

Combining the studies across conditions, 10/147 (6.8%) of
participants withdrew due to lack of efficacy with topical lidocaine,
and 18/146 (12%) with placebo. The RR did not reach statistical
significance (RR 0.55, 95% Cl 0.29 to 1.05), and we did not calculate
the NNH (Analysis 1.2).

Adverse event withdrawals

Five studies provided usable data for this outcome (Binder 2009
(double-blind phase); Bischoff 2013; Cheville 2009; Galer 1999;
Meier 2003). None of the cross-over studies provided data for the
first treatment period only.

Combining the studies across conditions, 3/175 (1.7%) of
participants withdrew due to adverse events with topical lidocaine,
and 2/174 (1.1%) with placebo. The RR did not reach statistical
significance (RR 1.24,95% C1 0.34 to 4.55)), and we did not calculate
the NNH (Analysis 1.3).

Binder 2009 reported that 12/263 participants withdrew during the
open-label phase due to adverse events, 10 of which were local skin
reactions.

Death

No deaths were reported.
DISCUSSION

Summary of main results

The review found 12 studies enrolling 508 participants with chronic
neuropathic pain. In six of the studies, participants (280) had
postherpetic neuropathy, while the reminder enrolled participants
with various neuropathic pain conditions. Studies used different
designs, including enriched enrolment, randomised withdrawal,
parallel-group, and cross-over designs, and study duration ranged
from a single dose to 12 weeks of continuous treatment. Three
different formulations were studied: most used the 5% medicated
plaster, but both 5% cream and 8% spray were also tested.

No first or second tier evidence was available. No pooling of data
was possible, but third tier evidence in individual studies indicated
some improvement in pain relief with topical lidocaine compared
with placebo, although this was derived mainly from small, short
duration studies where major bias is possible, and using various
different outcome measures (see Appendix 1). Adverse events
were mainly local application site reactions and were generally
described as mild or moderate in intensity, and transient. There was
no evidence of a significant increase in the frequency of adverse
events with lidocaine compared with placebo, or of withdrawals for
any reason, or because of lack of efficacy or adverse events.

Overall completeness and applicability of evidence

Although topical lidocaine was tested in a number of different
neuropathic pain conditions, there were either diverse study
designs or too few participants in any one condition to allow
pooling of studies or to be confident about any effect, or size
of effect. In addition, studies were of short duration, so cannot
indicate whether any early response would be maintained in the
longer term. This is important in chronic conditions. A long-term,
open-label extension study in postherpetic neuralgia reports that
the medicated plaster is safe when used for up to five years
(including the initial study period), but of those who were satisfied
with treatment and entered the extension phase, 10% discontinued
due to lack of efficacy, and 9% due to adverse events (Sabatowski
2012).

We identified five ongoing studies, three of which plan to
enrol between 222 to 600 participants with post-traumatic or
postoperative neuropathic pain in randomised, double-blind,
placebo-controlled, parallel-group studies of 12 weeks' duration.
Although only one of these studies has stated that it will report the
number of participants with =30% and =50% reduction in pain from
baseline, all will measure pain intensity and pooled analysis may be
possible. Thisamount of new data will overwhelm that from studies
in this review.

Quality of the evidence

Reporting quality in the studies was generally poor by current
standards. While all the studies were randomised and double-blind,
none provided data that met predefined criteria for first or second
tier analysis. We judged all the included studies at high risk of bias
due to small size and incomplete outcome data, or both.

The majority of studies used a cross-over design and only one
reported first period efficacy data separately (Cheville 2009), while
one reported only on participants who provided data for both
phases of treatment (Meier 2003).

Although in these small studies there was no difference between
lidocaine and placebo for the incidence of adverse events and
withdrawals, the studies were underpowered to show such an
effect. In the two enriched studies, participants who could not
tolerate lidocaine plasters were not included in the randomised
phase.

Potential biases in the review process

We carried outa broad search for studies, and think itis unlikely that
significant numbers of studies remain unknown to us. However, the
ongoing studies we identified may provide a substantial amount
of good quality data for post-traumatic or postsurgical neuropathic
pain.

The majority of studies used a cross-over design. The degree of
exaggeration of treatment effects in cross-over trials compared to
parallel-group designs, as has been seen in some circumstances
(Khan 1996), is unclear but in itself is unlikely to be the source
of major bias (Elbourne 2002). However, all except one reported
results for both treatment periods combined, and it was not always
clear whether there was imputation for missing data.
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Agreements and disagreements with other studies or
reviews

There have been several reviews in the last five years of
topical analgesics, or the lidocaine medicated plaster specifically,
in various neuropathic pain conditions (Garnock-Jones 2009;
Mick 2012; Sawynok 2014; Snedecor 2014; Wolff 2010; Wolff
2011). These reviews have included all study designs, from case
reports to randomised, double-blind, placebo-controlled trials.
The consensus is that the medicated plaster provides relief from
neuropathic pain that is superior to placebo, and that it is well
tolerated; the majority of adverse events are mild to moderate local
application site reactions that resolve when the plaster is removed.

These reviews are essentially in agreement with the findings of this
review, but they include small amounts of data from studies at
high risk of bias, both from study design (eg open-label, complete
enrichment) and method of analysis (eg completer analysis in
cross-over studies, last observation carried forward imputation).
Confidence in their conclusions is therefore weakened.

An earlier Cochrane review of topical lidocaine for postherpetic
neuralgia has been withdrawn because it is considered out of
date since the standards now used to assess evidence in chronic
pain trials have changed and more studies have been published
(Khalig 2007). That review included three studies, two of which
are included using the same reports in this review (Rowbotham
1995; Rowbotham 1996). The third is a conference abstract, and we
have included a full publication of a subset of participants from this
study (Galer 2002). The review also excluded Galer 1999 because it
had enriched enrolment and Meier 2003 because it was not limited
to postherpetic neuralgia; both these studies are included in this
review.

AUTHORS' CONCLUSIONS

Implications for practice

Limited information from single studies, mainly in postherpetic
neuralgia, indicates that topical lidocaine 5% plaster may be

effective in treating neuropathic pain in a small number of patients,
and is well tolerated, at least in the short term.

Implications for research

With limited numbers of trials and participants, there is a clear
need for large, good quality, long duration randomised studies
in different neuropathic pain conditions. Several such trials are
apparently being conducted and it would not be sensible to embark
on a new clinical trial programme without knowledge of their
results. An update of this review will be done when ongoing studies
present data.

Lidocaine 8% spray may be useful for treating breakthrough pain,
due to its apparent rapid onset and limited duration of action. This
also represents a potentially useful research area.

Clinical practice indicates that lidocaine plasters can be helpful to
carefully chosen patients with neuropathic pain limited to a defined
area of superficial allodynia or hyperalgesia. For patients like this
a study protocol could be generated to evaluate lidocaine plasters
in individual patients. It would need to be designed carefully, with
specified measurements, outcomes, and timing, and be part of a
nationwide or regional assessment. There are exemplars for this
in chronic pain, for example the successful assessment of tumour
necrosis factor (TNF)-antagonists for rheumatoid arthritis in clinical
practice in the south of Sweden (Geborek 2002).
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Binder 2009

Methods Multicentre, enriched enrolment, randomised withdrawal study. Eight-week open-label phase followed
by randomisation of responders to 2-week, double-blind, placebo-controlled phase

Up to 3 medicated plasters (to cover affected area) applied for up to 12 h per day

Participants Postherpetic neuralgia = 3 months after rash healing, PI = 4/10, age = 50 years

Responder: regular (= every second day) plaster use during 4 weeks before randomisation; = moderate
pain relief (6-point VRS) during week before randomisation; mean daily Pl = 7/10 while wearing plaster
during open-label phase, and Pl increased when plaster not worn

N =263 for open-label phase
M 112, F 151

Age 73 years (SD 8.5)

Baseline pain intensity 5.9/10
N =71 for double-blind phase
M 28, F 43

Mean age 72 years (SD 8.7)

Baseline pain intensity 5.7/10

Interventions Double-blind phase:
Lidocaine 5% plaster (Versatis ®), n =36

Placebo plaster, n=35
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Binder 2009 (continued)

Concomitant stable analgesic therapy allowed, except topical analgesics or additional lidocaine thera-
py

Outcomes Time to exit from double-blind phase due to lack of efficacy (= 2-point decrease in PR (6-point VRS) on 2
consecutive days of plaster application compared with mean in last week of open-label treatment)

Daily and weekly:

PI1: NRS, 0 to 10

PR: 6-point VRS

McGill Pain Questionnaire

Additional assessments for sleep, quality of life, allodynia

Adverse events

Notes Oxford Quality Score: R=2,DB=2,W=1.Total =5/5
Risk of bias

Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Computer-generated

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Low risk Plasters described as "medicated" and "placebo". Codes removed from com-
and personnel (perfor- puter systems and stored in sealed envelopes until database lock
mance bias)

All outcomes

Blinding of outcome as- Low risk Plasters described as "medicated" and "placebo". Codes removed from com-
sessment (detection bias) puter systems and stored in sealed envelopes until database lock
All outcomes

Incomplete outcome data  Low risk Full analysis set analysis, no imputation
(attrition bias)
All outcomes

Size High risk <50 participants per treatment arm

Bischoff 2013

Methods Single-centre, randomised, double-blind, placebo-controlled cross-over study

One plaster applied to groin area for 12 h, followed by plaster-free interval of 12 h. Each treatment peri-
od lasted 14 days, separated by a 14-day washout

Participants Men with severe unilateral persistent inguinal postherniorrhaphy pain > 6 months, P> 6/10, age = 18
years. Subgroups: with thermal hyposensitivity (= 3 increased thermal thresholds) or without thermal
hyposensitivity (< 2 increased, normal or decreased thermal thresholds)

N=21

Mean age 57 years (SD 13)
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Bischoff 2013 (continued)

Baseline pain intensity at rest 6/10 (4 to 7)

Interventions Lidocaine 5% plaster (Versatis ®)
Placebo plaster

Concomitant analgesics allowed if stable for = 4 weeks and maintained

Outcomes PI: NRS 0 to 10, twice daily on last 3 days before treatment and at end of treatment period, at rest, on
movement, and during palpitation

Additional assessments for sleep interference, neuropathic pain, psychological factors

Adverse events

Notes Oxford Quality Score: R=2,DB=2,W=1. Total=5/5

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk "computer-generated randomization list"

tion (selection bias)

Allocation concealment Unclear risk Not described, but likely to be adequate since pharmacy packed
(selection bias)

Blinding of participants Low risk "the patches appeared identical and were packed by hospital pharmacy in
and personnel (perfor- identical small plastic boxes"
mance bias)

All outcomes

Blinding of outcome as- Low risk "the patches appeared identical and were packed by hospital pharmacy in
sessment (detection bias) identical small plastic boxes"
All outcomes

Incomplete outcome data  Low risk All participants completed study and analysed
(attrition bias)

All outcomes

Size High risk <50 participants per treatment arm

Cheville 2009

Methods Multicentre, randomised, double-blind, placebo-controlled, cross-over study

Up to 3 plasters applied to painful area on waking and left in place for 18 h or until usual bedtime. Each
treatment period lasted 4 weeks, with no washout between periods

Participants Cancer patients with postsurgical incisional pain = 1 month, Pl = 4/10 with neuropathic features, age =
18 years

N =28
M9, F19

Mean age 62 years (SD 9.5)
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Cheville 2009 (continued)

Baseline pain intensity (average) 4.9/10 (SD 1.8)

Interventions

Lidocaine 5% plaster (Lidoderm ®)
Placebo plaster

Stable pre-entry oral analgesic regimens continued, with increases or decreases allowed at discretion
of physician

Outcomes PI: NRS 0 to 10, weekly
McGill Pain Questionnaire, Brief Pain Inventory, Neuropathic Pain Scale
PGIC: 7-point scale, weekly
Additional assessments for psychological factors, quality of life
Adverse events
Notes Oxford Quality Score: R=1,DB=2, W =1. Total =4/5
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants Low risk "supplied in identical appearing patches in a blinded fashion"
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk "supplied in identical appearing patches in a blinded fashion"
sessment (detection bias)
All outcomes
Incomplete outcome data  High risk Withdrawals = 10%. Different imputations for missing data carried out but not
(attrition bias) reported
All outcomes
Size High risk <50 participants per treatment arm
Galer 1999
Methods Two centre enriched enrolment, randomised withdrawal study. Open-label use of lidocaine plaster for

>1 month, randomised to 2 x 2-week double-blind, placebo-controlled, cross-over with no washout

Up to 3 plasters applied to painful area (as for usual open-label plasters)

Participants

Postherpetic neuralgia (participants in previous lidocaine trials now with open-label use, or refractory
with approved compassionate use). Current pain relief from plasters rated = moderate (6-point scale)
and increase in pain during plaster-free periods

N=32
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Galer 1999 (continued)

M 14, F 18
Mean age 77 years (62 to 97)

Duration of pain > 8 months

Interventions Lidocaine 5% plaster (Lidoderm ®)
Placebo plaster

Concomitant analgesic medication allowed

Outcomes Time to exit from double-blind treatment phase due to lack of efficacy (= 2-point decrease in PR (6-
point VRS) on 2 consecutive days of plaster application compared with pre-study open-label treat-
ment)

Adverse events

Notes Oxford Quality Score: R=1,DB=2, W =1. Total =5/5
Risk of bias

Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Low risk "Vehicle patches are identical except for the absence of lidocaine"
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk "Vehicle patches are identical except for the absence of lidocaine"
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk All treated participants included in analysis. No imputation
(attrition bias)
All outcomes

Size High risk <50 participants per treatment arm
Galer 2002
Methods Two centre, randomised, double-blind, placebo-controlled, parallel-group study. Treatment duration 3
weeks
Participants Postherpetic neuralgia, torso pain = 1 month, with allodynia, and = moderate daily pain

N =96 (subset of larger study)
M 36, F 60

Mean age 74 years (SD 8.3)
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Galer 2002 (continued)

Baseline pain intensity > 6/10

Interventions Lidocaine 5% plaster (Lidoderm ®)
Placebo plaster

Concomitant medication not reported

Outcomes Change from baseline to endpoint in individual and 4 composite variables derived from Neuropathic
Pain Scale (post hoc analysis)

Notes Oxford Quality Score: R=1,DB=1, W =1. Total =3/5

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Not described (note post hoc analysis of subset)

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk Analysis used participants with complete data sets
(attrition bias)
All outcomes

Size High risk <50 participants per treatment arm
Ho 2008
Methods Single-centre, randomised, double-blind, placebo-controlled, cross-over study

3 mlto 5 mlof study drug applied as a cream to cleaned painful area twice daily. Treatment duration 3 x
7 days with 7-day washout periods between treatments

Participants Postsurgical neuropathic pain, postherpetic neuralgia, or diabetic neuropathy with allodynia or hyper-
algesia, = 6 months, refractory to treatment. Age = 18 years

N=35
M 16, F 19
Mean age 57 years (SD 13.8)

Baseline pain intensity 53/100

Interventions Lidocaine 5% cream
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Ho 2008 (continued)

Amitriptyline 5% cream
Placebo cream

Vehicle: pluronic lecithin organogel. Active ingredient dissolved and mixed with Poloxamer 30%, then
combined with lecithin-isopropyl mysterate mixture to form emulsion

Outcomes PI: 100 mm VAS and short-form McGill Pain Questionnaire, before and after treatment phases
PI: NRS 0 to 10, twice daily
Patient satisfaction: 4-point scale, at end of washout period
Rescue medication
Adverse events
Notes Oxford Quality Score: R=2,DB=2,W=1. Total =5/5
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "computer-generated"
tion (selection bias)
Allocation concealment Low risk Remote allocation; "other research personal at the central office would then
(selection bias) assign the participant to ..... a sequence of treatments"
Blinding of participants Low risk "All drug preparations appeared opaque yellow in color and were indistin-
and personnel (perfor- guishable from one another"
mance bias)
All outcomes
Blinding of outcome as- Low risk "All drug preparations appeared opaque yellow in color and were indistin-
sessment (detection bias) guishable from one another"
All outcomes
Incomplete outcome data  Unclear risk Withdrawals = 10% for each treatment. Imputation not mentioned
(attrition bias)
All outcomes
Size High risk <50 participants per treatment arm
Kanai 2006
Methods Single-centre, randomised, double-blind, placebo-controlled, cross-over study

Single dose: 2 x 0.1 ml spray into affected nostril while lying supine with neck extended 30 to 45 de-
grees and maintained for 30 seconds. 7-day washout, then cross-over to other treatment

Participants

Idiopathic trigeminal neuralgia (IHS criteria), triggered in anatomical region of trigeminal nerve, painful
paroxysms = 3 months, Pl =4/10

N=25
M 5, F 20

Mean age 63 years (44 to 85)
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Kanai 2006 (continued)

Baseline pain intensity 8/10 (SD 2)

Interventions Lidocaine 8% spray
Placebo (saline) spray

Conventional analgesics discontinued = 12 h before treatment, until recurrence of pain or failure of
treatment

Outcomes PI: 10 cm VAS, before and 15 min after treatment, while still supine
Time to return of pain

Adverse events

Notes Oxford Quality Score: R=2,DB=1, W =1. Total =4/5

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk "Patients were randomised by blindly taking a number from a closed contain-
tion (selection bias) er"

Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk All participants included in results
(attrition bias)
All outcomes
Size High risk <50 participants per treatment group
Kanai 2009a
Methods Study 1. Single-centre, randomised, double-blind, placebo-controlled, cross-over study

Dose from pump spray individually determined to completely cover painful site (each spray 0.1 ml,
maximum 30 sprays). Single dose given while lying supine, 7-day washout, then cross-over to other
treatment

Participants Postherpetic neuralgia = 3 months after healing of lesions, typical Pl = 4/10, age = 20 years
N=24
M13,F11

Mean age 71 years (32 to 91)
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Kanai 2009a (Continued)

Baseline pain intensity 7.7/10

Interventions Lidocaine 8% spray
Placebo (saline) spray

Usual analgesics discontinued = 12 h before treatment, until recurrence of pain or failure of treatment

Outcomes PI: 10 cm VAS at rest and tactile allodynia, before and 15 min after treatment, while still supine
Patient? assessment: 4-point scale (worse to markedly better)
Time to return of pain

Adverse events

Notes Oxford Quality Score: R=1,DB=1, W =1. Total =3/5
Risk of bias

Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk All participants included in results of single-dose study
(attrition bias)
All outcomes

Size High risk <50 participants per treatment arm
Kanai 2009b
Methods Single-centre, randomised, double-blind, placebo-controlled, cross-over study

Dose from pump spray individually determined to completely cover painful site (each spray 0.1 ml,
maximum 30 sprays). Single dose given while lying supine, 7-day washout, then cross-over to other
treatment

Participants Post-traumatic peripheral neuropathy, = 3 months with typical Pl = 4/10, age = 20 years
N=31
M17,F 14

Mean age 55 years (20 to 80)
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Kanai 2009b (continued)

Baseline pain intensity 7/10

Interventions

Lidocaine 8% spray
Placebo (saline) spray

Usual analgesics discontinued = 12 h before treatment, until recurrence of pain or failure of treatment

Outcomes PI: 10 cm VAS at rest and tactile allodynia, before and 15 min after treatment, while still supine
Patient? assessment: 4-point scale (worse to markedly better)
Return of pain
Adverse events

Notes Oxford Quality Score: R=2,DB=1, W =1. Total =4/5

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk "Patients randomized by blindly taking a number from a closed container"

tion (selection bias)

Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants Unclear risk Not described

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk All participants included in results

(attrition bias)

All outcomes

Size High risk <50 participants per treatment arm

Meier 2003
Methods Three-centre, randomised, double-blind, placebo-controlled, cross-over study

Maximum of 4 plasters applied to painful area for 12 h daily for 7 days. 1-week washout (extended if
pain not returned (+ 20%) to pretreatment value), then other treatment

Participants

Peripheral neuropathic pain syndromes with superficial pain in a localised skin area and P140/100, sta-
ble consumption of pain medication. Mean duration of pain 36 months

N=58
M 28, F 30

Mean age 65 years (SD 12.5)
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Meier 2003 (Continued)

Baseline pain intensity 65/100

Interventions Lidocaine 5% plaster (Neurodol Tissugel®)
Placebo plaster

Usual oral medication continued, no topical treatments

Outcomes PI: 100 mm VAS, at 2, 4, 6, 8 h after first application and daily after plaster removal
Mechanical allodynia, daily
McGill Pain Questionnaire, before and at end of each treatment period
Quality of sleep, daily

Adverse events

Notes Oxford Quality Score: R=2,DB=2,W=1. Total =5/5
Risk of bias

Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "computerized randomization"

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Low risk "identical patches"
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk "identical patches"
sessment (detection bias)
All outcomes

Incomplete outcome data  High risk Withdrawals > 10%, completer analysis
(attrition bias)
All outcomes

Size High risk <50 participants per treatment group who contributed data

Rowbotham 1995

Methods Single-centre, randomised, placebo-controlled, cross-over study

Lidocaine and placebo gel applied simultaneously to painful area and contralateral mirror-image unaf-
fected area: active treatment applied to painful area, to unaffected area, or neither. For limbs and tor-
so, gel applied with occlusion for 24 h; for head or neck application gel applied without occlusion for 8
h. Minimum 72 h between applications (pain returned to = 75% of pre study level)

Participants Postherpetic neuralgia = 1 month after healing of rash in well-defined area of skin
N =47 (39 completed)

M 18, F 21 (completers)
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Rowbotham 1995 (continued)

Mean age > 70 years (55 to 85)

Baseline pain intensity “40/100 for head and neck pain, ~50/100 for torso pain

Interventions

Lidocaine 5% gel
Placebo gel

Any topical pain treatment stopped = 7 days before study. Established oral medications continued, un-
changed

Outcomes PI: 100 mm VAS before application and at 0.5, 1, 2, 4, 8 h after application, and 24 h for torso applica-
tions
PR: 6-point VRS (worse to complete relief) at same time points
Adverse events: 27-item checklist at same time points
Severity of allodynia before application and after removal: 4-point scale (0 to 3)
Notes Oxford Quality Score: R=1,DB=2,W=0. Total =3/5
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants Low risk "Vehicle placebo gel was identical except for the absence of lidocaine". Inves-
and personnel (perfor- tigators wore gloves for application and removal
mance bias)
All outcomes
Blinding of outcome as- Low risk "Vehicle placebo gel was identical except for the absence of lidocaine". Inves-
sessment (detection bias) tigators wore gloves for application and removal
All outcomes
Incomplete outcome data  High risk Withdrawals > 10%. Completer analysis
(attrition bias)
All outcomes
Size High risk <50 participants per treatment group

Rowbotham 1996

Methods

Single-centre, randomised, placebo-controlled, cross-over study: 4 sessions

Up to 3 plasters applied to painful area for 12 h: 2 x lidocaine, 1 x placebo. Additional session with ob-
servation only. Minimum 72 h between applications (pain returned to = 75% of pre study level)

Participants

Postherpetic neuralgia = 1 month after healing of rash in well-defined area of skin on torso or limbs
N =40 (36 treated, 35 completed)

M 20, F 15 (completers)
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Rowbotham 1996 (continued)

Mean age 75 years (50 to 90)
Mean baseline pain intensity “50/100

Duration of pain =4 months

Interventions Lidocaine 5% plaster (Lidoderm ®)
Placebo plaster

Any topical pain treatment stopped = 2 weeks before study. Established oral medications continued,
unchanged

Outcomes PI: 100 mm VAS before application and at 0.5, 1, 2, 4, 9, 12 h after application
Daily pain level
PR: 6-point VRS (worse to complete relief) at same time points
Additional medication

Adverse events: 27-item checklist at same time points, and check for irritation under plasterat 6 h

Notes Oxford Quality Score: R=1,DB=2, W =1. Total =4/5
Risk of bias

Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Not described

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Low risk "Vehicle patches were identical except for the absence of lidocaine"
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk "Vehicle patches were identical except for the absence of lidocaine"
sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk Withdrawals < 3%, judged unlikely to affect lidocaine and placebo groups

(attrition bias)
All outcomes

Size High risk <50 participants per treatment group

DB: double-blind; F: female; h: hours; IHS: International Headache Society; M: male; min: minutes; N: number of participants in study;
NRS: numerical rating scale; NRS: numerical rating scale; PGIC: Patient Global Impression of Change; PI: pain intensity; PR: pain relief; R:
randomised; SD: standard deviation; VAS: visual analogue scale; VRS: verbal rating scale; W: withdrawals

Characteristics of excluded studies [ordered by study ID]
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Study Reason for exclusion

NCT00609323 No lidocaine only treatment arm
NCT01155986 Study terminated due to problems with enrolment
Tajti 1999 Does not state that study was randomised

Characteristics of studies awaiting assessment [ordered by study ID]

NCT00904202

Methods Multicenter, randomised, double-blind, placebo-controlled (double-dummy), parallel-group study.
Duration 5 weeks

Participants Patients with postherpetic neuralgia (PHN), diabetic neuropathy (DN), complex regional pain syn-
drome (CRPS), carpal tunnel syndrome, HIV neuropathy, idiopathic sensory neuropathy, or other
peripheral neuropathy (= 3 months)

N =62
M+F

Adults
Pl: = 4/10

Interventions Lidocaine 5% plaster (Lidoderm ®)
Gabapentin 1800 mg daily
Lidocaine patch + gabapentin
Placebo

Outcomes PI: Brief Pain Inventory
PQAS
PGIC
Allodynia
Patient disability assessment
Adverse events

Notes Sponsor: Endo Pharmaceuticals

PGIC: Patient Global Impression of change; PI: pain intensity; PQAS: Pain Quality Assessment Scale

Characteristics of ongoing studies [ordered by study ID]

EudraCT 2009-015415-41

Trial name or title Lidocaine patches in postoperative and posttraumatic neuropathic chronic skin pain - A prospec-
tive, randomized, double-blinded, placebo-controlled, parallel, multicentre, investigator initiated
study according to clinical guidelines

Methods Randomised, double-blind, placebo-controlled, parallel groups. Duration 12 weeks

Participants Participants with postoperative or post-traumatic neuropathic chronic cutaneous pain (= 3
months)

N =222
MandF

Adults
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EudraCT 2009-015415-41 (Continued)

PI: > 5/10
LANSS > 12

Interventions

Lidocaine 5% plaster (Versatis ®)
Placebo plaster

Outcomes

PI: NRS (0 to 10)
PGIC
Additional analgesic use

Adverse events

Additional assessments for size of painful area, cutaneous sensory symptoms, neuropathic pain,
quality of life

Starting date

Not reported

Contact information

Guy Hans. E-mail: guy.hans@uza.be

Notes

EudraCT 2012-000347-28

Trial name or title

Efficacy and safety of lidocaine 5% medicated plaster in localized chronic post-operative neuro-
pathic pain

Methods

Randomised, double-blind, placebo-controlled, parallel groups. Duration 12 weeks

Participants

Participants with moderate to severe localised chronic postoperative neuropathic pain (= 3
months)

N =360

MandF

Adults
PI: = 4/10

Interventions

Lidocaine 5% plaster (Versatis ®)
Placebo plaster

Outcomes

PI: NRS (0 to 10)
Responders: = 30% and = 50% Pl reduction

PGIC: 7-point scale
painDETECT questionnaire scores

Additional assessments for psychological factors, allodynia, quality of life, sleep

Starting date

Not reported

Contact information

GRT Trial Information Desk. E-mail: Clinical-Trials@grunenthal.com

Notes
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EudraCT 2012-003077-26

Cochrane Database of Systematic Reviews

Trial name or title

Topical lidocaine for the treatment of focal peripheral neuropathic pain: response in relation to
pain phenotype

Methods

Randomised, double-blind, placebo-controlled, cross-over. Duration 2 x 4 weeks

Participants

Patients with chronic peripheral neuropathic pain caused by postherpetic neuralgia and traumat-
ic/surgical nerve injury, + irritable nociceptors

N =46

MandF

Adults
PI: > 4/10

Interventions

Lidocaine 5% plaster (Versatis ®)
Placebo plaster

Outcomes

PI: NRS (0 to 10)

PR: 5-point scale

Additional assessments for allodynia and hyperalgesia
Additional medication

Starting date

Not reported

Contact information

Seren hein Sindrup. Telephone number: +45 65412471

Notes

NCT00686127

Trial name or title

A Randomized, Double-Blind, Placebo-Controlled Trial (RDBPCT) of the Effectiveness of the Lido-
caine Patch in the Management of Neuropathic Pain After Breast Cancer Surgery

Methods

Randomised, double-blind, placebo-controlled, parallel groups. Duration 12 weeks. Patch changed
every 24 hours

Participants

Women with pain in breast scar area or ipsilateral arm. Age = 18 years

N=27

Interventions

Lidocaine 5% plaster (Lidoderm ®)

Placebo
Outcomes Pl

Pain interference with function
Starting date September 2003

Contact information

Study sponsor: University of California, San Francisco

Notes

Estimated completion date December 2013
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NCT01752322

Trial name or title

Efficacy and tolerability of lidocaine plaster for treatment of long-term local nerve pain

Methods

Multicentre. Randomised, double-blind, placebo-controlled, parallel groups. Duration 12 weeks

Participants

Moderate to severe (= 4/10) localised chronic postoperative neuropathic pain (eg thoracotomy, to-
tal knee replacement, cholecystectomy, mastectomy, inguinal hernia repair, varicose vein strip-

ping)
MandF
Age =18 years

Estimated enrolment 600

Interventions

Lidocaine 5% plaster (Versatis ®)

Placebo plaster

Outcomes

End of treatment and change from baseline measures:
Pl
painDETECT questionnaire (total score)

Additional assessments for psychological factors, quality of life, sleep

Starting date

October 2012

Contact information

Study sponsor: Griinenthal GmbH

Notes

Estimated final data collection for primary outcome in July 2015

F:female; LANSS: Leeds Assessment of Neuropathic Symptoms and Signs; M: male; N: number of participants; NRS: numerical rating scale;
PGIC: Patient Global Impression of Change; PI: pain intensity; PR: pain relief

DATA AND ANALYSES

Comparison 1. Topical lidocaine versus placebo

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 All cause withdrawals 6 419 Risk Ratio (M-H, Fixed, 95% Cl) 0.86 [0.57, 1.29]
2 Lack of efficacy withdrawals 4 293 Risk Ratio (M-H, Fixed, 95% CI) 0.55[0.29, 1.05]
3 Adverse event withdrawals 5 349 Risk Ratio (M-H, Fixed, 95% CI) 1.24[0.34,4.55]
Topical lidocaine for neuropathic pain in adults (Review) 37
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Analysis 1.1. Comparison 1 Topical lidocaine versus placebo, Outcome 1 All cause withdrawals.

Study or subgroup Top lidocaine Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Binder 2009 10/36 20/35 —- 53.68% 0.49[0.27,0.89]
Bischoff 2013 0/21 0/21 Not estimable
Cheville 2009 9/28 1/28 S — 2.65% 9[1.22,66.4]
Galer 1999 0/32 2/32 4 + 6.62% 0.2[0.01,4.01]
Ho 2008 5/35 4/35 e 10.59% 1.25[0.37,4.27]
Meier 2003 8/58 10/58 — 26.47% 0.8[0.34,1.88]
Total (95% CI) 210 209 <o 100% 0.86[0.57,1.29]
Total events: 32 (Top lidocaine), 37 (Placebo)
Heterogeneity: Tau?=0; Chi*=10.04, df=4(P=0.04); 1>=60.16%
Test for overall effect: Z=0.74(P=0.46) ‘ ‘ ‘ ‘

Favours lidocaine 001 0.1 1 10 100 Favours placebo

Analysis 1.2. Comparison 1 Topical lidocaine versus placebo, Outcome 2 Lack of efficacy withdrawals.

Study or subgroup Top lidocaine Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Binder 2009 9/36 16/35 B 86.65% 0.55[0.28,1.07]
Bischoff 2013 0/21 0/21 Not estimable
Galer 1999 0/32 1/32 + 8.01% 0.33[0.01,7.89]
Meier 2003 1/58 1/58 5.34% 1[0.06,15.61]
Total (95% Cl) 147 146 L 4 100% 0.55[0.29,1.05]
Total events: 10 (Top lidocaine), 18 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.28, df=2(P=0.87); 1>=0%
Test for overall effect: Z=1.8(P=0.07)

Favours lidocaine 001 0.1 1 10 100 Favours placebo

Analysis 1.3. Comparison 1 Topical lidocaine versus placebo, Outcome 3 Adverse event withdrawals.

Study or subgroup Top lidocaine Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Binder 2009 0/36 1/35 L 37.82% 0.32[0.01,7.7]
Bischoff 2013 0/21 0/21 Not estimable
Cheville 2009 2/28 0/28 + 12.44% 5[0.25,99.67]
Galer 1999 0/32 1/32 L 37.31% 0.33[0.01,7.89]
Meier 2003 1/58 0/58 + 12.44% 3[0.12,72.15]
Total (95% Cl) 175 174 —~al— 100% 1.24[0.34,4.55]
Total events: 3 (Top lidocaine), 2 (Placebo)
Heterogeneity: Tau?=0; Chi*=2.48, df=3(P=0.48); 1>=0%
Test for overall effect: Z=0.33(P=0.74)

Favours lidocaine  0.01 0.1 1 10 100 Favours placebo
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APPENDICES

Appendix 1. Methodological considerations for chronic pain

There have been several recent changes in how efficacy of conventional and unconventional treatments is assessed in chronic painful
conditions. The outcomes are now better defined, particularly with new criteria of what constitutes moderate or substantial benefit
(Dworkin 2008); older trials may only report participants with "any improvement". Newer trials tend to be larger, avoiding problems from
the random play of chance. Newer trials also tend to be longer, up to 12 weeks, and longer trials provide a more rigorous and valid
assessment of efficacy in chronic conditions. New standards have evolved for assessing efficacy in neuropathic pain, and we are now
applying stricter criteria for inclusion of trials and assessment of outcomes, and are more aware of problems that may affect our overall
assessment. To summarise, these are some of the recent insights that must be considered in this new review:

1. Pain results tend to have a U-shaped distribution rather than a bell-shaped distribution. This is true in acute pain (Moore 2011b; Moore
2011c), back pain (Moore 2010d), arthritis (Moore 2010b), as well as in fibromyalgia (Straube 2010); in all cases average results usually
describe the experience of almost no-one in the trial. Data expressed as averages are potentially misleading, unless they can be proven
to be suitable.

2. Asaconsequence, we have to depend on dichotomous results (the individual either has or does not have the outcome) usually from pain
changes or patient global assessments. The IMMPACT group has helped with their definitions of minimal, moderate, and substantial
improvement (Dworkin 2008). In arthritis, trials shorter than 12 weeks, and especially those shorter than eight weeks, overestimate
the effect of treatment (Moore 2010b); the effect is particularly strong for less effective analgesics, and this may also be relevant in
neuropathic-type pain.

3. The proportion of patients with at least moderate benefit can be small, even with an effective medicine, falling from 60% with an
effective medicine in arthritis, to 30% in fibromyalgia (Moore 2009; Moore 2010b; Moore 2013b; Moore 2014b; Straube 2008; Sultan
2008). A Cochrane review of pregabalin in neuropathic pain and fibromyalgia demonstrated different response rates for different types
of chronic pain (higher in diabetic neuropathy and postherpetic neuralgia and lower in central pain and fibromyalgia) (Moore 2009).
This indicates that different neuropathic pain conditions should be treated separately from one another, and that pooling should not
be done unless there are good grounds for doing so.

4. Individual patient analyses and other evidence indicate that patients who get good pain relief (moderate or better) have major benefits
in many other outcomes, affecting quality of life in a significant way (Moore 2010c; Moore 2014a).

Appendix 2. Search strategy for CENTRAL
1. MESH DESCRIPTOR lidocaine EXPLODE ALL TREES (3655)

2. (lidocaine or Lidocain or Lidocaina or Lidocainum or Lidokaiini or Lidokain or Lidokaina or Lidokainas orLignocaina or
Lignocaine):it,ab,kw (6406)

3. 1or2(6406)

4. MESH DESCRIPTOR Administration, Topical EXPLODE ALL TREES (11902)

5. topical*:it,ab,kw (15968)

6. 40r5(21760)

7. MESH DESCRIPTOR Neuralgia EXPLODE ALL TREES (565)

8. MESH DESCRIPTOR pain EXPLODE ALL TREES (28433)

9. ((pain* or discomfort*) adj10 (central or complex or myofasci* or nerv* or neuralg* or neuropath*)):ti,ab,kw (2572)

10.((neur* or nerv*) adj6 (compress* or damag®)):ti,ab,kw (509)
11.70or8or9or10(30133)
12.4 and 6 and 11 (504)

Appendix 3. Search strategy for MEDLINE via Ovid

1. Lidocaine/ (21225)

. (lidocaine or Lidocain or Lidocaina or Lidocainum or Lidokaiini or Lidokain or Lidokaina or Lidokainas orLignocaina or Lignocaine).mp.
(26612)

. lor2(26612)

exp Administration, Topical/ (65413)

. topical*.mp. (83967)

. 30r4(113117)

. exp Pain/ (296594)

. exp Neuralgia/ (12582)

. ((pain* or discomfort*) adj10 (central or complex or myofasci* or nerv* or neuralg* or neuropath*)).mp. (38260)

N

© ® N U AW
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10.((neur* or nerv*) adj6 (compress* or damag*)).mp. (46211)
11.0r/7-10 (351685)

12.randomized controlled trial.pt. (359493)
13.controlled clinical trial.pt. (86909)
14.randomized.ab. (260696)
15.placebo.ab. (141221)

16.drug therapy.fs. (1651531)
17.randomly.ab. (186387)

18.trial.ab. (268187)

19.groups.ab. 1203305)

20.0r/12-19 (3092194)

21.3and 4 and 11 and 20 (802)

Appendix 4. Search strategy for EMBASE (via Ovid)

1. lidocaine/ (60509)

(lidocaine or Lidocain or Lidocaina or Lidocainum or Lidokaiini or Lidokain or Lidokaina or Lidokainas or Lignocaina or Lignocaine).mp.
(64380)

1 or 2 (64380)

topical drug administration/ (70281)

topical*.mp. (811936)

40r5(157119)

exp pain/ (811936)

exp neuralgia/ (72654)

((pain* or discomfort*) adj10 (central or complex or myofasci* or nerv* or neuralg* or neuropath*)).mp. (85575)
10.((neur* or nerv*) adj6 (compress* or damag*)).mp. (68768)

11.70r8or9or 10 (877953)

12.crossover-procedure/ (39839)

13.double-blind procedure/ (122815)

14.randomized controlled trial/ (369173)

15.random™* or factorial* or crossover* or cross over* or cross-over* or placebo* or (doubl* adj blind*) or assign* or allocat*).tw. (1218207)
16.12 or 13 or 14 or 15(1302892)

17.3and6and 11 and 16 (731)

N

e NGO AW

Appendix 5. Summary of outcomes in individual studies: efficacy

Study Treatment Pain outcome Other efficacy outcome
Binder 2009 Open-label (= 8 weeks): Open-label: Open-label:
> moderate PR=51.7% = 137/263
All participants treated with lidocaine >50% PR = 25.9% = 68/263 Responders experienced
5% plaster >30% PR =39.5% = 104/263 improvement in all QoL

) domains of SF-36
Double-blind (2 weeks): Double-blind: Doublebling:

) o
Lidocaine 5% plaster Median time to exit (= 2/6-point reduc-

tion in PR from randomisation on 2
consecutive days)

Up to 3 plasters applied for=12 hdaily ~ Lidocaine 13.5 days (2 to 14)
Placebo 9.0 days (1 to 14)

Participants switching
to placebo experienced
worsening of secondary
endpoints of pain inten-
sity and pain relief

Placebo

Bischoff 2013 Lidocaine 5% plaster Participants experiencing undefined SPID (before/after each
"pain relief" treatment period)
Placebo plaster Lidocaine 8/21
Topical lidocaine for neuropathic pain in adults (Review) 40
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One plaster applied for 12 h daily

Cross-over, 2 x 2-week treatment peri-
ods

Placebo 2/21

No difference between participants
with or without thermal hyposensitivi-

ty

Lidocaine 2.9 (95% CI -0.7

t0 6.5)

Placebo 0.7 (-1.4 to 2.8)

Cheville 2009 Lidocaine 5% plaster Mean weekly Pl (average pain) for first ~ PGIC recorded but not re-
Placebo plaster period: ported
Up to 3 plasters, left in place for up to Lidocaine 4.4 (SD 2.1)
18 h, removed overnight Placebo 4.8 (1.7
Cross-over, 2 x 4-week treatment peri- acebo 4.8 (1.7)
ods Mean weekly Pl (worst pain) for first
period:
Lidocaine 5.8 (2.7)
Placebo 6.2 (1.9)
Galer 1999 Lidocaine 5% plaster Median time to exit (= 2/6-point reduc-  Preference:
tion in PR from randomisation on 2 Lidocaine 25/32
Placebo plaster consecutive days) Vehicle 3/32
. . Lidocaine > 14 days No preference 4/32
Upto3plastersapplied for=12hdaily . o34 days
C(rjoss—over, 2 x 2-week treatment peri- "Alot" or "complete" relief on = 5 of 14
ods days:
Lidocaine 18/32
Placebo 6/32
Galer 2002 Lidocaine 5% plaster No usable data
Vehicle plaster
Parallel groups, 3-week treatment pe-
riod
Ho 2008 Lidocaine 5% cream (50 mg/ml) Participant satisfaction (poor, fair,
Amitriptyline 5% cream good, excellent), good/excellent:
Placebo cream Lidocaine 8/28 (not ITT)
Amitriptyline 5/30
3to 5 mlapplied x 2 daily Placebo 7/27
3 x 1-week treatment periods
Kanai 2006 Lidocaine 8% spray, 2 x 0.1 ml) Pain-free at 15 minutes: Effect of lidocaine per-
Placebo spray Lidocaine 10/25 sisted for median dura-
Placebo 0/25 tion of 4.3 h (0.5 to 24)
Sprayed into affected nostril
Cross-over, 2 x single dose PIVAS decreased by =2/10 at 15 min-
utes:
Lidocaine 24/25
Placebo 3/25
Kanai 2009a Lidocaine 8% spray Pain-free at 15 minutes: Participant global eval-

Saline spray

To cover painful site (up to 30 sprays
of 0.1 ml)

Cross-over, 2 x single dose

Lidocaine 9/24
Placebo 0/24

PIVAS decreased by >2/10 at 15 min-
utes:
Lidocaine 10/24

uation, 4-point scale at
30 minutes, = moderate-
ly better with relief last-

ing full length of observa-

tion:
Lidocaine 18/24

Topical lidocaine for neuropathic pain in adults (Review)
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Placebo 0/24

Placebo 1/24

Median persistence of ef-
fectin participants with
relief:

Lidocaine 4.5 h (2 to 24)
Placebo <2 h (1 partici-
pant)

Kanai 2009b

Lidocaine 8% spray
Saline spray

To cover painful site (up to 30 sprays
of 0.1 ml)

Cross-over, 2 x single dose

Pain-free at 15 minutes:
Lidocaine 5/31
Placebo 0/31

PIVAS decreased by >2/10 at 15 min-
utes:

Lidocaine 22/31

Placebo 8/31

Participant global eval-
uation, 4-point scale at
30 minutes, = moderate-
ly better with relief last-
ing full length of observa-
tion:

Lidocaine 27/31

Placebo 3/31

Median persistence of ef-
fectin participants with
relief:

Lidocaine 5 h (2 to 60)
Placebo <2 h (3 partici-
pants)

Meier 2003

Lidocaine 5% plaster
Vehicle plaster

Up to 4 plasters applied to painful area
for=12 h daily

Cross-over, 2 x 7-day treatment peri-
ods

=50% pain reduction:
Lidocaine 31% =12/40
Placebo 8.1% = 3/40

=30% pain reduction:
Lidocaine 41% = 16/40
Placebo 8.6% = 3/40

Rowbotham 1995

Lidocaine 5% gel on painful area
Lidocaine gel on contralateral area
Vehicle gel on both areas

Gel applied over painful area and over
matching contralateral area. Each par-
ticipant treated painful area with ac-
tive, and contralateral with active, us-
ing matching placebo gel to maintain 2
areas treated each phase

Cross-over, 3 x single application

Head/neck participants:

Mean Pl VAS scores over 8 h did not dif-
fer between groups

Torso/limb participants:

Mean VAS scores over 24 h decreased
in all groups early on, but maintained
only in the active applied to painful
area group - different from placebo

Some reduction in allo-
dynia scores in the active
applied to painful area

group

Rowbotham 1996

Lidocaine 5% plaster
Vehicle plaster

Up to 3 plasters applied to painful area
for12h

2 x sessions with active plaster, 1 with
placebo plaster, and 1 with no plasters

Cross-over, 3 x single application, 1 no
application (not blinded)

Mean PI VAS reduced with lidocaine
compared with vehicle (4 to 12 h) or no
treatment (0.5to 12 h)

h: hours; ITT: intention-to-treat; PGIC: Patient Global Evaluation of Change; PI: pain intensity; PR: pain relief; QoL: quality of life; SD;
standard deviation; SF-36: Short-Form 36; SPID: summed pain intensity difference; VAS: visual analogue scale
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Appendix 6. Summary of results in individual studies: adverse events and withdrawals

Study Treatment Adverse events Withdrawals
Binder 2009 Open-label (= 8 weeks): Open-label phase Open-label phase
AE: 12/263 (10 local skin re-
All participants treated with lidocaine 5% Any AE: 81/263 (34 drug relat- actions)
plaster ed)
. Local skin AEs: 17/263 Double-blind phase
Double-blind (2 weeks): SAE: 6/263 (jut)jged unrelated Al cause:
S to medication Lidocaine 10/35
Lidocaine 5% plaster
°P No deaths Placebo 20/35
Placebo .
Double-blind phase LoE:
Up to 3 plasters applied for = 12 h daily Any AE: Lidocaine 9/36
Lidocaine 2/35 Placebo 16/35
Placebo 1/35
AE:
Lidocaine 0/35
Placebo 1/35
One participant from each
group lost to follow-up
Bischoff 2013 Lidocaine 5% plaster One participant developed None
erythema in treated area,
Placebo plaster which resolved soon after
completion
One plaster applied for 12 h daily plet
Cross-over, 2 x 2-week treatment periods
Cheville 2009 Lidocaine 5% plaster Mild or moderate Lidocaine/placebo: 7/14 (re-
Placebo plaster Rash/desquamatisation, dizzi-  fused further treatment 3,
ness, fatigue, neuromotor AE 2, alternative treatment
Up to 3 plasters, left in place for up to 18 h, most common in lidocaine 1, other 1)
removed overnight group Placebo/lidocaine: 3/14 (re-
Cross-over, 2 x 4-week treatment periods fused further treatment 2,
other 1)
Nine of 10 who withdrew
did so while using lidocaine
patches. Withdrawals more
likely to have baseline pain
>7/10
Galer 1999 Lidocaine 5% plaster Application site reaction: Lidocaine 0/32
Lidocaine 9/32 Vehicle 2/32 (increased
Placebo plaster Vehicle 11/32 pain +insomnia, and ery-
. . thema)
Up to 3 plasters applied for = 12 h daily No difference between treat-
Cross-over, 2 x 2-week treatment periods ments for events in 2 5% of
participants
All AEs mild or moderate. No
SAE
Galer 2002 Lidocaine 5% plaster No data No data

Topical lidocaine for neuropathic pain in adults (Review)
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Vehicle plaster

Parallel groups, 3-week treatment period

Ho 2008 Lidocaine 5% cream (50 mg/ml) Any AE: All cause
Amitriptyline 5% cream Lidocaine 21.9% = 10/35 Lidocaine 5/35
Placebo cream Amitriptyline 18.8% =7/35 Amitriptyline 5/35
) ) Placebo 16.1% =6/35 Placebo 4/35
3 mlto 5 mlapplied x 2 daily (denominator unclear)
3 x 1-week treatment periods
Kanai 2006 Lidocaine 8% spray, 2 x 0.1 ml) 15/25 with lidocaine: None
Placebo spray Local irritation (15), bitter
taste/numbness of throat (1)
Sprayed into affected nostril AEs with placebo not specifi-
Cross-over, 2 x single dose cally mentioned
No SAE
No difficulties with swallow-
ing or talking
Kanai 2009a Lidocaine 8% spray None observed or reported None
Saline spray
To cover painful site (up to 30 sprays of 0.1
ml)
Cross-over, 2 x single dose
Kanai 2009b Lidocaine 8% spray Lidocaine - 3 participants with ~ None
Saline spray mild, transient local irritation
and 1 with local flare
To cover painful site (up to 30 sprays of 0.1
ml)
Cross-over, 2 x single dose
Meier 2003 Lidocaine 5% plaster Any AE: All cause:

Vehicle plaster

Up to 4 plasters applied to painful area for =
12 h daily

Cross-over, 2 x 7-day treatment periods

Lidocaine 20/58
Placebo 17/58
During washout phase 3

Nearly all (38/41) mild and lo-
cal sensations

Most common: rash and pru-
ritus. No difference between
groups

Lidocaine 8/58
Placebo 10/58
(denominator unclear)

LoE:
Lidocaine 1/58
Placebo 1/58

AE:
Lidocaine 1/58
Placebo 0/58

Baseline pain did not return
during washout:

Lidocaine 5/28

Placebo 5/30

Rowbotham 1995

Lidocaine 5% gel on painful area
Lidocaine gel on contralateral area
Vehicle gel on both areas

Gel applied over painful area and over
matching contralateral area. Each partici-

Mild and transient reddening
of skin was most common - no
difference between active gel
and vehicle gel

29/47 had no reddening after
any application

Incorrect diagnosis (1)
Used topical agents (2)
Skin redness after first ses-
sion (placebo) (2)

Topical lidocaine for neuropathic pain in adults (Review)
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(Continued)
pant treated painful area with active, and Worsening of pain follow-
contralateral with active, using matching ing first session (lidocaine),
placebo gel to maintain 2 areas treated each without skin reaction (1)
phase Did not complete 3 ses-
Cross-over, 3 x single application sions within 6 weeks (1 due
to prolonged relief from
second session) (2)
Rowbotham 1996 Lidocaine 5% plaster Bruising and pain on patchre- ~ One participant had severe
Vehicle plaster moval (on systemic steroids depression that interfered
for asthma) (1) with obtaining reliable rat-
Up to 3 plasters applied to painful area for Mild, transient skin reddening ings (lidocaine)
12h (1 vehicle, 1 lidocaine)

2 x sessions with active plaster, 1 with
placebo plaster, and 1 with no plasters

Cross-over, 3 x single application, 1 no appli-
cation (not blinded)

AE: adverse event; h: hours; LoE: lack of effect; SAE: serious adverse event

WHAT'S NEW

Date Event Description

29 May 2019 Amended Contact details updated.

11 October 2017 Review declared as stable No new studies likely to change the conclusions are expected.
HISTORY

Protocol first published: Issue 2, 2014
Review first published: Issue 7,2014

Date Event Description

8 June 2016 Review declared as stable See Published notes.
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External sources
« National Institute for Health Research (NIHR), UK.

NIHR Cochrane Incentive Scheme 2013. Award Reference Number:13/101/13.
DIFFERENCES BETWEEN PROTOCOL AND REVIEW
There are no differences between the protocol and the review.

NOTES

Arestricted search in June 2016 did not identify any potentially relevant studies. Therefore, this review has now been stabilised following
discussion with the authors and editors. If appropriate, we will update the review if new evidence likely to change the conclusions is
published, or if standards change substantially which necessitate major revisions.
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Medical Subject Headings (MeSH)

Anesthetics, Local [*administration & dosage]; Lidocaine [*administration & dosage]; Neuralgia [*drug therapy] [etiology]; Neuralgia,
Postherpetic [*drug therapy]; Pain, Postoperative [*drug therapy]; Randomized Controlled Trials as Topic; Trigeminal Neuralgia [*drug
therapy]

MeSH check words

Adult; Humans
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