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ABSTRACT
Background

This review is an update of "Topical capsaicin (high concentration) for chronic neuropathic pain in adults” last updated in Issue 2,
2013. Topical creams with capsaicin are used to treat peripheral neuropathic pain. Following application to the skin, capsaicin causes
enhanced sensitivity, followed by a period with reduced sensitivity and, after repeated applications, persistent desensitisation. High-
concentration (8%) capsaicin patches were developed to increase the amount of capsaicin delivered; rapid delivery was thought to
improve tolerability because cutaneous nociceptors are ‘defunctionalised’ quickly. The single application avoids noncompliance. Only
the 8% patch formulation of capsaicin is available, with a capsaicin concentration about 100 times greater than conventional creams.
High-concentration topical capsaicin is given as a single patch application to the affected part. It must be applied under highly controlled
conditions, often following local anaesthetic, due to the initial intense burning sensation it causes. The benefits are expected to last for
about 12 weeks, when another application might be made.

Objectives

To review the evidence from controlled trials on the efficacy and tolerability of topically applied, high-concentration (8%) capsaicin in
chronic neuropathic pain in adults.

Search methods

For this update, we searched CENTRAL, MEDLINE, Embase, two clinical trials registries, and a pharmaceutical company’s website
to 10 June 2016.

Selection criteria

Randomised, double-blind, placebo-controlled studies of at least 6 weeks™ duration, using high-concentration (5% or more) topical
capsaicin to treat neuropathic pain.

Topical capsaicin (high concentration) for chronic neuropathic pain in adults (Review) 1
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


mailto:sheena.derry@ndcn.ox.ac.uk

Data collection and analysis

Two review authors independently searched for studies, extracted efficacy and adverse event data, and examined issues of study quality
and potential bias. Where pooled analysis was possible, we used dichotomous data to calculate risk ratio and numbers needed to treat
for one additional event, using standard methods.

Efficacy outcomes reflecting long-duration pain relief after a single drug application were from the Patient Global Impression of Change
(PGIC) at specific points, usually 8 and 12 weeks. We also assessed average pain scores over weeks 2 to 8 and 2 to 12 and the number
of participants with pain intensity reduction of at least 30% or at least 50% over baseline, and information on adverse events and
withdrawals.

We assessed the quality of the evidence using GRADE and created a ’Summary of findings’ table.
Main results

We included eight studies, involving 2488 participants, two more studies and 415 more participants than the previous version of this
review. Studies were of generally good methodological quality; we judged only one study at high risk of bias, due to small size. Two
studies used a placebo control and six used 0.04% topical capsaicin as an ’active’ placebo to help maintain blinding. Efficacy outcomes
were inconsistently reported, resulting in analyses for most outcomes being based on less than complete data.

For postherpetic neuralgia, we found four studies (1272 participants). At both 8 and 12 weeks about 10% more participants reported
themselves much or very much improved with high-concentration capsaicin than with "active’ placebo; the point estimates of numbers
needed to treat for an additional beneficial outcome (NN'Ts) were 8.8 (95% confidence interval (CI) 5.3 to 26) at 8 weeks and 7.0
(95% CI 4.6 to 15) at 12 weeks (2 studies, 571 participants; moderate quality evidence). More participants (about 10%) had average 2
to 8-week and 2 to 12-week pain intensity reductions over baseline of at least 30% and at least 50% with capsaicin than control, with
NNT values between 10 and 12 (2 to 4 studies, 571 to 1272 participants; very low quality evidence).

For painful HIV-neuropathy, we found two studies (801 participants). One study reported the proportion of participants who were
much or very much improved at 12 weeks (27% with high-concentration capsaicin and 10% with "active’ placebo). For both studies,
more participants (about 10%) had average 2 to 12-week pain intensity reductions over baseline of at least 30% with capsaicin than
control, with an NNT of 11 (very low quality evidence).

For peripheral diabetic neuropathy, we found one study (369 participants). It reported about 10% more participants who were much
or very much improved at 8 and 12 weeks. One small study of 46 participants with persistent pain following inguinal herniorrhaphy
did not show a difference between capsaicin and placebo for pain reduction (very low quality evidence).

We downgraded the quality of the evidence for efficacy outcomes by one to three levels due to sparse data, imprecision, possible effects
of imputation methods, and susceptibility to publication bias.

Local adverse events were common, but not consistently reported. Serious adverse events were no more common with active treatment
(3.5%) than control (3.2%). Adverse event withdrawals did not differ between groups, but lack of efficacy withdrawals were somewhat
more common with control than active treatment, based on small numbers of events (six to eight studies, 21 to 67 events; moderate

quality evidence, downgraded due to few events). No deaths were judged to be related to study medication.
Authors’ conclusions

High-concentration topical capsaicin used to treat postherpetic neuralgia, HIV-neuropathy, and painful diabetic neuropathy generated
more participants with moderate or substantial levels of pain relief than control treatment using a much lower concentration of capsaicin.
These results should be interpreted with caution as the quality of the evidence was moderate or very low. The additional proportion who
benefited over control was not large, but for those who did obtain high levels of pain relief, there were usually additional improvements
in sleep, fatigue, depression, and quality of life. High-concentration topical capsaicin is similar in its effects to other therapies for chronic
pain.

PLAIN LANGUAGE SUMMARY
Capsaicin applied to the skin for chronic neuropathic pain in adults

Bottom line

Topical capsaicin (high concentration) for chronic neuropathic pain in adults (Review) 2
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There is moderate quality evidence that high-concentration (8%) capsaicin patches can give moderate pain relief, or better, to a minority
of people with postherpetic neuralgia, and very low quality evidence that it benefits those with HIV-neuropathy and peripheral diabetic
neuropathy.

Background

Neuropathic pain is caused by damage to nerves, either from injury or disease. Pain is described as chronic if it has been experienced
on most days for at least three months. Capsaicin is what makes chilli peppers hot. It is thought to reduce chronic neuropathic pain by
making nerves insensitive to pain messages. This review is an update of one last published in 2013, and is about a highly concentrated
preparation of capsaicin (8%) that must be administered in carefully controlled conditions in a clinic or hospital, often following local
anaesthetic, because without special precautions it can initially cause pain a feeling of burning on the skin. It is used only to treat
localised areas of pain. The single application is designed to produce relief of pain for up to three months.

Study characteristics

We searched scientific databases for studies that looked at the effects of high-concentration capsaicin in adults who had moderate or
severe neuropathic pain. The treatment had to have effects measured for at least 8 weeks. The evidence is current to June 2016.

Eight studies satisfied our inclusion criteria, including two new studies for this update. The studies were well conducted.
Key results

In seven studies, involving 2442 participants, we found that the treatment gave good levels of pain relief to a small number of participants
with some types of neuropathic pain (pain after shingles, and nerve injury pain associated with HIV infection), and probably also in
another type (painful feet because of damaged nerves caused by diabetes). About 4 in 10 people had at least moderate pain relief with
capsaicin compared with 3 in 10 with control. The control was a treatment that looked the same but did not contain high levels of
capsaicin, with either nothing added, or very small amounts of capsaicin added. In one small study (46 participants) in people with
persistent pain after hernia surgery, it did not seem better than control.

In all people who have this treatment there can be short-lived localised skin problems such as redness, burning, or pain. Serious problems
seem to be uncommon, and were no more frequent in these trials with high-concentration capsaicin than with control using very low-
concentration capsaicin or placebo.

Slightly more people treated with control rather than capsaicin dropped out of the studies because of lack of benefit, but there was no
difference between the groups for drop-outs because of side effects.

Quality of the evidence

We judged the quality of the evidence as moderate or very low for pain relief outcomes, mainly because only a small number of studies
and moderate number of participants provided information for each outcome. We judged the quality of the evidence as moderate for
harmful effects. Moderate quality means that further research may change the result. Very low quality means we are very uncertain
about the results.
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SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

High-concentration (8%) capsaicin patch compared with control patch (0.4%) for postherpetic neuralgia

Patient or population: adults with postherpetic neuralgia

Settings: community

Intervention: high-concentration (8%) capsaicin patch, single application
Comparison: control patch (0.4%capsaicin), single application

Outcomes Outcome withinterven- Outcome with com- RR, NNT, NNH, NNTp Number of Quality of the evidence Comments
tion parator (95%Cl) studies, participants, (GRADE)
events
Substantial benefit
PGIC very much im- No data No data Very low No data
proved, week 8 and
week 12
Moderate benefit
PGIC much or very 360in 1000 250in 1000 RR1.4 (1.1t01.8) 2 studies, 571 partici- Moderate Downgraded 1 level due
much improved, week 8 NNT 8.8 (5.3 to 26) pants, 178 events to susceptibility to pub-
lication bias
PGIC much or very 390in 1000 250 in 1000 RR1.6 (1.2 t0 2.0) 2 studies, 571 partici- Moderate Downgraded 1 level due
much improved, week NNT 7.0 (4.6 to 15) pants, 189 events to susceptibility to pub-
12 lication bias
Harm - all conditions combined
Withdrawals due to 15in 1000 31in 1000 RR0.58 (0.32to 1.04) 6 studies, 2073 partici- Moderate Downgraded 1 level
lack of efficacy NNTp 64 (34 to 610) pants, 44 events due to imprecision (few
events, wide CI)
Withdrawals due to ad- 8.0 in 1000 9.21in 1000 RR0.80 (0.36 to 1.8) 8 studies, 2487 partici- Moderate Downgraded 1 level due

verse events

NNTp not calculated

pants, 21 events

to sparse data (few
events)
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Serious adverse events 35 in 1000 32in 1000 RR1.1(0.70t0 1.8) 7 studies, 1993 partici- Moderate Downgraded 1 level due
NNH not calculated pants, 67 events to sparse data (few

events)
Death 4 events 2 events Not calculated 8 studies, 2487 partici- Very low Downgraded 3 levels
pants as only six events, so

no better grading possi-
bleNo death was judged
related to study medi-
cation by study authors

Cl: confidence interval; NNH: number needed to treat for one additional harmful outcome; NNT: number needed to treat for one additional beneficial outcome; NNTp: number
needed to treat to prevent one withdrawal event; PGIC: Patient Global Impression of Change; RR: risk ratio.

Descriptors for levels of evidence (EPOC 2015):

High quality: This research provides a very good indication of the likely effect. The likelihood that the effect will be substantially different™ is low.

Moderate quality: This research provides a good indication of the likely effect. The likelihood that the effect will be substantially different™ is moderate.

Low quality: This research provides some indication of the likely effect. However, the likelihood that it will be substantially different™ is high.

Very low quality: This research does not provide a reliable indication of the likely effect. The likelihood that the effect will be substantially different™ is very high.
T Substantially different: a large enough difference that it might affect a decision



BACKGROUND

This is an update of a review of high-concentration (8%) cap-
saicin for relief of neuropathic pain, published in 2013 (Derry
2013). Low-concentration capsaicin, usually as a cream or spray
that requires regular application, is considered in a separate review

(Derry 2012).

Description of the condition

The 2011 International Association for the Study of Pain defini-
tion of neuropathic pain is “pain caused by a lesion or disease of
the somatosensory system” (Jensen 2011), based on an earlier con-
sensus meeting (Treede 2008). Neuropathic pain is a consequence
of a pathological maladaptive response of the nervous system to
‘damage’ from a wide variety of potential causes. It is characterised
by pain in the absence of a noxious stimulus and may be sponta-
neous (continuous or paroxysmal) in its temporal characteristics
or be evoked by sensory stimuli (dynamic mechanical allodynia
where pain is evoked by light touch of the skin). Neuropathic
pain is associated with a variety of sensory loss (numbness) and
sensory gain (allodynia) clinical phenomena, the exact pattern of
which vary between person and disease, perhaps reflecting differ-
ent pain mechanisms operating in an individual person and there-
fore potentially predictive of response to treatment (Demant 2014;
Helfert 2015; von Hehn 2012). Preclinical research hypothesises
a bewildering array of possible pain mechanisms that may operate
in people with neuropathic pain, which largely reflect pathophys-
iological responses in both the central and peripheral nervous sys-
tems, including neuronal interactions with immune cells (Baron
2012; Calvo 2012; von Hehn 2012). Overall, even the most ef-
fective of available drugs provide only modest benefit in treating
neuropathic pain (Finnerup 2015; Moore 2013a), and a robust
classification of neuropathic pain is not yet available (Finnerup
2013).

Neuropathic pain is usually divided according to the cause of nerve
injury. There may be many causes, but common causes of neuro-
pathic pain include diabetes (painful diabetic neuropathy (PDN)),
shingles (postherpetic neuralgia (PHN)), amputation (phantom
limb pain), neuropathic pain after surgery or trauma, stroke or
spinal cord injury, trigeminal neuralgia, and HIV infection. Some-
times the cause is not known.

Many people with neuropathic pain conditions are significantly
disabled with moderate or severe pain for many years. Chronic pain
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
healthcare costs (Bouhassira 2012; Moore 2014a).

In systematic reviews, the overall prevalence of neuropathic pain
in the general population is reported to be between 7% and 10%
(van Hecke 2014), and about 7% in one systematic review of stud-
ies published since 2000 (Moore 2014a). In individual countries,

prevalence rates have been reported as 3.3% in Austria (Gustorff
2008), 6.9% in France (Bouhassira 2008), and up to 8% in the
UK (Torrance 2006). Some forms of neuropathic pain are increas-
ing, particularly PDN and postsurgical chronic pain (which is of-
ten neuropathic in origin)(Hall 2008). The prevalence of PHN
is likely to fall if vaccination against the herpes virus becomes
widespread.

Estimates of incidence vary between individual studies for neuro-
pathic pain associated with particular conditions, often because of
small numbers of cases. In primary care in the UK between 2002
and 2005, the incidences (per 100,000 person-years observation)
were 28 (95% confidence interval (CI) 27 to 30) for PHN, 27
(95% CI 26 to 29) for trigeminal neuralgia, 0.8 (95% CI 0.6
to 1.1) for phantom limb pain, and 21 (95% CI 20 to 22) for
PDN (Hall 2008). Other research groups have estimated an inci-
dence of 4 in 100,000 per year for trigeminal neuralgia (Katusic
1991; Rappaport 1994), and of 12.6 per 100,000 person-years for
trigeminal neuralgia and 3.9 per 100,000 person-years for PHN
in one study of facial pain in the Netherlands (Koopman 2009).
Neuropathic pain is difficult to treat effectively, with only a mi-
nority of people 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 thought to be ineffective, but without evidence to support
or refute that view. Some people with neuropathic pain may de-
rive some benefit from a topical lidocaine patch or low-concentra-
tion topical capsaicin, though evidence about benefits is uncertain
(Derry 2012; Derry 2014). The earlier review of high-concentra-
tion topical capsaicin indicated benefit in some people with PHN
(Derry 2013). Treatment for neuropathic pain is more usually
with so-called unconventional analgesics (pain modulators), for
example, with antidepressants such as duloxetine and amitriptyline
(Lunn 2014; Moore 2012a; Sultan 2008), or antiepileptic drugs
such as gabapentin or pregabalin (Moore 2009; Moore 2014b;
Wiffen 2013).

The proportion of people who achieve worthwhile pain relief (typ-
ically at least 50% pain intensity reduction (PIR); Moore 2013b)
with any one intervention is small, generally only 10% to 25%
more than with placebo, with numbers needed to treat for an addi-
tional beneficial outcome (NNT) usually between 4 and 10 (Kalso
2013; Moore 2013a; Moore 2014c). Neuropathic pain is not par-
ticularly different from other chronic pain conditions in that only
a small proportion of trial participants have a good response to
treatment (Moore 2013a).

The current National Institute for Health and Care Excellence
(NICE) guidance for the pharmacological management of neu-
ropathic pain suggests offering a choice of amitriptyline, duloxe-
tine, gabapentin, or pregabalin as initial treatment for neuropathic
pain (with the exception of trigeminal neuralgia), with switching
if first, second, or third drugs tried are not effective or not tolerated
(NICE 2013). This concurs with other recent guidance (Finnerup
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2015).
Topical agents are most likely to be used for localised, peripheral
neuropathies.

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 appli-
cation, and there is no substantial systemic uptake or distribution.
This compares with transdermal application, where the medica-
tion is applied externally and is taken up through the skin, but
relies on systemic distribution for its effect.

Low-concentration capsaicin creams have not convincingly been
shown to be effective for neuropathic pain (Derry 2012). The ini-
tial burning sensation felt on application of capsaicin limits the
amount of active substance that can be applied at one time, which
necessitates frequent (four times per day) application, and reduces
compliance with treatment. The high-concentration (8%) patch
was developed to increase the amount of capsaicin delivered to the
skin, and improve tolerability. Rapid delivery is thought to im-
prove tolerability because cutaneous nociceptors are ‘defunction-
alised’ quickly, and the single application avoids both noncompli-
ance and contamination of the home environment with particles
of dried capsaicin cream (Anand 2011). At the time of this review,
the 8% patch is the only high-strength formulation of capsaicin
commercially available, although different strengths and formula-
tions have been investigated in clinical trials. For the purposes of
this review, we considered 5% or greater to be a high concentra-
tion.

The treatment is usually applied as a single application dermal
patch over the area where painful symptoms are felt. Each patch
(280 cm?) contains capsaicin 640 pg/ cm?, and can be cut to treat
smaller areas and irregular shapes, or up to four patches can be used
simultaneously to treat large areas, such as the back (eMC 2012).
The skin to which patches are applied should not be broken or
irritated. The skin is usually treated with a topical local anaesthetic
(e.g. topical lidocaine 4% for 60 minutes) before application be-
cause the capsaicin may cause an intense burning sensation, and
the anaesthetic is then washed off thoroughly, and the skin dried,
before the patch is applied. Studies suggest that skin cooling is as
effective as topical anaesthetic for relieving initial burning (Knolle
2013), or that any form of pretreatment in unnecessary (Kern
2014). The patch is left in place for 30 minutes when applied to
the feet, or 60 minutes for other areas, before removal and care-
ful cleansing of the skin with a specially formulated cleanser, to
remove any residual capsaicin. Application must be carried out in
a healthcare centre by trained personnel, and patients are usually
monitored for up to two hours after treatment. Stringent condi-
tions are required, and as well as using trained healthcare profes-
sionals, the treatment setting needs to be well ventilated and spa-
cious due to the vapour of the capsaicin, and cough due to inhala-
tion of capsaicin particles or dust is a hazard for both the healthcare

professionals and the patients. Treatment can be repeated after 12
weeks if necessary.

High-concentration capsaicin is available by prescription only; it
was first licensed in Europe and the US in 2009. It was originally
licensed in the European Union (EU) to treat neuropathic pain in
patients without diabetes, but in 2015 the restriction on patients
with diabetes was lifted. In the US, it is licensed only to treat
PHN. The US Food and Drug Administration refused a license for
neuropathic pain in HIV in 2012. We could not find information
about marketed products outside Europe and the US.

How the intervention might work

Capsaicin is the active compound present in chilli peppers, re-
sponsible for making them hot when eaten. It binds to nocicep-
tors (sensory receptors responsible for sending signals that cause
the perception of pain) in the skin, and specifically to the TRVP1
receptor, which controls movement of sodium and calcium ions
across the cell membrane. Initially, binding opens the ion channel
(influx of sodium and calcium ions), causing depolarisation and
the production of action potentials, which are usually perceived
as itching, pricking, or burning sensations. Repeated applications
or high concentrations give rise to a long-lasting effect, which has
been termed defunctionalisation’, probably owing to a number of
different effects that together overwhelm the cell’s normal func-
tions, and can lead to reversible degeneration of nerve terminals (
Anand 2011).

Adverse events from capsaicin are mainly at the application
site (burning, stinging, erythema), and systemic events are rare.
Achieving double-blind conditions in placebo-controlled trials us-
ing capsaicin can therefore be difficult.

Why it is important to do this review

Since the review in 2013, there have been new studies involv-
ing high-dose capsaicin in different neuropathic pain conditions
and in different formulations. The licensed indications have also
changed for Europe (and possibly other jurisdictions). It is impor-
tant, therefore, to update the review to include the latest informa-
tion to inform clinical practice.

OBJECTIVES

To review the evidence from controlled trials on the efficacy and
tolerability of topically applied, high-concentration (8%) cap-
saicin for neuropathic pain in adults.

METHODS

Topical capsaicin (high concentration) for chronic neuropathic pain in adults (Review) 7
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Criteria for considering studies for this review

Types of studies
We included randomised, double-blind trials comparing high-

concentration (typically 8%) topical capsaicin with placebo or
other active treatment for neuropathic pain, with at least 10 par-
ticipants per treatment arm. We excluded studies published only
as short abstracts (usually meeting reports) or studies of experi-
mentally induced pain.

Types of participants

Adults (aged 16 years or more) with neuropathic pain of at least
moderate intensity (Collins 1997) resulting from any cause, with
a duration of at least 12 weeks and as defined in the study using

accepted diagnostic criteria.

Types of interventions

Included studies had at least one treatment arm using a single
application of high-concentration (8%) topical capsaicin, and a

comparator arm using placebo or other active treatment.

Types of outcome measures

We anticipated that studies would use a variety of outcome mea-
sures, with most studies using standard subjective scales (numeri-
cal rating scale or visual analogue scale) 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:

1. at least 30% pain relief over baseline (moderate);

2. at least 50% pain relief over baseline (substantial);

3. much or very much improved on Patient Global Impression
of Change scale (PGIC; moderate);

4. very much improved on PGIC (substantial).
These dichotomous outcomes are important where pain responses
do not follow a normal (Gaussian) distribution. People with
chronic pain desire high levels of pain relief, ideally more than
50% PIR, and ideally having no worse than mild pain (Moore
2013b; O’Brien 2010).

Primary outcomes

1. Participant-reported pain intensity reduction (PIR) of 30%
or greater.

2. Participant-reported PIR of 50% or greater.

3. Patient Global Impression of Change (PGIC) much or very
much improved.

4. PGIC very much improved.

Secondary outcomes

1. Any pain-related outcome indicating some improvement.

2. Withdrawals due to lack of efficacy and adverse events.

3. Participants experiencing local adverse events (application
site events) and systemic adverse events.

4. Participants experiencing any serious adverse event. Serious
adverse events typically include any untoward clinical 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 person, or may
require an intervention to prevent one of the above
characteristics or consequences.

5. Specific adverse events, particularly local skin reactions.

We anticipated that outcomes would be reported after different
durations of treatment, and extracted data reported around 8 to
12 weeks as this is the expected duration of a single-dose adminis-
tration of high-concentration topical capsaicin, but not generally
to examine outcomes at less than 6 weeks because that would be
considered an inadequate duration of effect. Where longer-dura-
tion outcomes were available, we also extracted these. We also an-
ticipated that reporting of adverse events would vary between tri-
als with regard to the terminology used, method of ascertainment,
and categories that were reported (e.g. occurring in at least 5% of
participants or where there was a statistically significant difference
between treatment groups). Care was taken to identify these de-
tails.

Search methods for identification of studies

Electronic searches

For this update, we searched the following databases, without lan-
guage restriction.

1. Cochrane Central Register of Controlled Trials
(CENTRAL, via the Cochrane Register of Studies Online
database) to 10 June 2016.

2. MEDLINE via Ovid (January 2012 to 10 June 2016).

3. Embase via Ovid (January 2012 to 10 June 2016).

See Appendix 1 for the CENTRAL search strategy, Appendix 2 for
the MEDLINE search strategy, and Appendix 3 for the Embase
search strategy.

Searching other resources

We also searched the reference lists of review articles and in-
cluded studies, together with two clinical trials databases (
ClinicalTrials.gov and the World Health Organization Interna-
tional Clinical Trials Registry Platform (ICTRP); www.who.int/
ictrp/en/), and the Astellas clinical trials website. We did notsearch
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grey literature and short abstracts, or directly contact manufactur-
ers and license holders for unpublished clinical trial data for this
update.

Data collection and analysis

Two review authors independently selected the studies for inclu-
sion, assessed risk of bias, and extracted data. One review author
entered data for analyses, which was checked by another review
author. We resolved disagreements through discussion.

Selection of studies

We reviewed the titles and abstracts of studies identified by the
searches on-screen to eliminate those that clearly did not satisfy the
inclusion criteria. We obtained full reports of the remaining studies
to determine inclusion in the review. We considered cross-over
studies only if data from the first treatment period were reported
separately.

We did not anonymise the studies before assessment. We have
included a Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) flow chart (Figure 1).

Topical capsaicin (high concentration) for chronic neuropathic pain in adults (Review)
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Figure 1. Study flow diagram.
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Data extraction and management

We abstracted information on participants, interventions, and out-
comes from the original reports into a standard data extraction
form and checked for agreement before entry into Review Man-
ager 5 (RevMan 2014) 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 mea-
sures and results, withdrawals, and adverse events. We did not
contact authors for further information.

Assessment of risk of bias in included studies

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

The review authors independently assessed risk of bias for each
study, using the criteria outlined in the Cochrane Handbook for
Systematic Reviews of Interventions (Chapter 8, Higgins 2011), and
adapted from those used by the Cochrane Pregnancy and Child-
birth 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, such as random number table; computer random
number generator); unclear risk of bias (method used to generate
sequence not clearly stated). We excluded studies at a high risk of
bias that used a nonrandom process (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 assessed 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 (telephone or central randomisation; consecutively
numbered sealed opaque envelopes); unclear risk of bias (method
not clearly stated). We excluded studies that did not conceal
allocation and were therefore at a high risk of bias (open list).

3. Blinding of participants and personnel, and outcome
assessment (checking for possible performance and detection
bias). We assessed the methods used to blind study participants
and personnel 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, 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 at a high risk of bias 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 (fewer than 10% of participants did
not complete the study or used "baseline observation carried
forward’ analysis, or both); unclear risk of bias (used last
observation carried forward’ (LOCEF) analysis); high risk of bias
(used ’completer’ analysis).

5. Size (checking for possible biases confounded by small size).
Small studies have been shown to overestimate treatment effects,
probably due to methodological weaknesses (Dechartres 2013;
Niiesch 2010). We assessed studies as: low risk of bias if they had
at least 200 participants per treatment arm; unclear risk of bias if
they had 50 to 200 participants per treatment arm; high risk of
bias if they had fewer than 50 participants per treatment arm.

Measures of treatment effect

We used risk ratio (RR) to establish statistical difference. We used
numbers needed to treat for an additional beneficial outcome
(NNT) and pooled percentages as an absolute measure of benefit.
We used the following terms to describe adverse outcomes in terms
of harm or prevention of harm:

1. When significantly fewer adverse outcomes occurred with
capsaicin than with control (placebo or active) we used the term
the number needed to treat to prevent one event (NNTp).

2. When significantly more adverse outcomes occurred with
capsaicin compared with control (placebo or active) we used the
term the number needed to treat for an additional harmful

outcome or cause one event (NNH).

Unit of analysis issues

We accepted randomisation to the individual participant only. In
the event of a study having more than one active treatment arm, in
which data were not combined for analysis, we planned to split the
control treatment arm between active treatment arms. For cross-

over studies, we planned to use only the first period data.

Dealing with missing data

The most likely source of missing data was expected to be from
participants dropping out from the studies. We looked specifically
for evidence of LOCF and used a dichotomous responder analysis,
where a responder was defined as a participant who experienced
the predefined outcome and remained in the study (e.g. did not
withdraw due to adverse events). LOCF is a potential source of
major bias in chronic pain studies (Moore 2012b).
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For all outcomes, we carried out analyses, as far as possible, on a
modified intention-to-treat (ITT) basis (we included all partici-
pants who were randomised and received an intervention). Where
sufficient information was reported, we added back missing data
in the analyses we undertook.

Assessment of heterogeneity

We planned to deal with clinical heterogeneity by combining stud-
ies that examined similar conditions, and to assess statistical het-
erogeneity visually (CAbbé 1987), and with using the I? statistic.
When the 12 value was greater than 50%, we considered possible
reasons for this.

Assessment of reporting biases

We planned to assess publication bias by examining the number
of participants in trials with zero effect (RR 1.0) needed for the
point estimate of the NNT to increase beyond a clinically useful
level (Moore 2008a). In this case, we specified a clinically useful
level as an NNT of 10 for clinical improvement at 8 or 12 weeks.

Data synthesis

We conducted analyses of all efficacy outcomes according to type
of painful condition, because interventions are known to have
different effects in different types of neuropathic pain (Moore
2009). For adverse events, we combined all conditions.

At least 200 participants had to be available for any outcome be-
fore we pooled studies (Moore 1998). Where appropriate, we cal-
culated RR with 95% CI using a fixed-effect model (Morris 1995).
We calculated NNT and NNH with 95% Cls using the pooled
number of events, using the method devised by Cook and Sack-
ett (Cook 1995). We assumed a statistically significant difference
from control when the 95% CI of the RR did not include the
number one.

If we had found significant clinical heterogeneity and considered
it appropriate to combine studies, we would have investigated it
using a random-effects model.

Quality of the evidence
We used the GRADE system to assess the quality of the evidence

related to the key outcomes listed in Types of outcome measures,
as appropriate (Appendix 4). Two review authors independently
rated the quality of each outcome.

We paid particular attention to inconsistency, where point esti-
mates vary widely across studies or CIs of studies show minimal
or no overlap (Guyatt 2011), and potential for publication bias,
based on the amount of unpublished data required to make the
result clinically irrelevant (Moore 2008a).

In addition, there may be circumstances where the overall rating
for a particular outcome needs to be adjusted as recommended by

GRADE guidelines (Guyatt 2013a). For example, if there are so
few data that the results are highly susceptible to the random play of
chance, or if studies use LOCF imputation in circumstances where
there are substantial differences in adverse event withdrawals, one
would have no confidence in the result, and would need to down-
grade the quality of the evidence by three levels, to very low qual-
ity. In circumstances where there were no data reported for an
outcome, we would have reported the level of evidence as very low

quality (Guyatt 2013b).

’Summary of findings’ table

We included a’Summary of findings’ table, as set out in the author
guide (PaPa$ 2012), and recommended in the Cochrane Handbook
Jfor Systematic Reviews of Interventions (Chapter 4, Higgins 2011;
Summary of findings for the main comparison). We included key
information concerning the quality of evidence, the magnitude
of effect of the interventions examined, and the sum of available
data on the outcomes of ’substantial benefit (PGIC very much
improved from weeks 2 to 8 and weeks 2 to 12), ‘moderate benefit
(PGIC much or very much improved from weeks 2 to 8 and weeks
2 to 12), withdrawals due to adverse events, withdrawals due to
lack of efficacy, serious adverse events, and death (a particular
serious adverse event).

For the’Summary of findings’ table we used the following descrip-
tors for levels of evidence (EPOC 2015).

e High: This research provides a very good indication of the
likely effect. The likelihood that the effect will be substantially
different’ is low.

e Moderate: This research provides a good indication of the
likely effect. The likelihood that the effect will be substantially
different’ is moderate.

e Low: This research provides some indication of the likely
effect. However, the likelihood that it will be substantially
different’ is high.

e Very low: This research does not provide a reliable
indication of the likely effect. The likelihood that the effect will
be substantially different” is very high.

T Substantially different: a large enough difference that it might

affect a decision.

Subgroup analysis and investigation of heterogeneity

We planned all efficacy analyses to be according to individual
painful conditions. We did not plan further subgroup analyses
since experience of previous reviews indicated that there would be
too few data for any meaningful subgroup analysis.

Sensitivity analysis

We did not plan any sensitivity analyses for this update.
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RESULTS

Description of studies

Results of the search

The eatlier review included six studies, excluded one study, and
identified one ongoing study. Updated searches identified 40 arti-
cles in CENTRAL, 94 in MEDLINE, and 124 in Embase. After
screening titles and abstracts, we obtained full copies of two pub-
lished reports. We also identified nine relevant clinical study re-
ports in trial registries and one on the Astellas website. One study
was reported in a short meeting abstract.

One of the published reports was a new study that satisfied our
inclusion criteria (Bischoff 2014). The other published report was
a pooled analysis of two studies already included in the review
(Brown and colleagues, reporting on Clifford 2012 and Simpson
2008). The unpublished study on the Astellas website satisfied
our inclusion criteria (STEP 2014); this has since been published,
and checked against our data extraction (Simpson and colleagues,
2016, see under STEP 2014). Eight reports identified in clinical
trial registries related to the six previously included studies, the
new published study, and the study identified on the Astellas web-
site. The remaining report was previously identified as an ongoing
study, which has now completed, but no results have been posted
(NCT01228838). It is likely that this study is the one reported
in a short meeting abstract (Webster and colleagues, see under
NCT01228838). There was insufficient information to include
this study in the review, and it has been placed in ’Studies awaiting
assessment . See Figure 1.

Included studies

We included ecight studies, with 2488 participants. Six were in
the earlier review (Backonja 2008; Clifford 2012; Irving 2011;
Simpson 2008; Webster 2010a; Webster 2010b) and two were
new studies (Bischoff 2014; STEP 2014).

Participants had pain due to PHN (Backonja 2008; Backonja
20105 Irving 2011; Webster 2010a; Webster 2010b), HIV-neu-
ropathy (Clifford 2012; Simpson 2008), painful PDN (STEP
2014), and persistent pain after inguinal herniorrhaphy (Bischoff
2014). In all studies, pain was of at least moderate severity and was
frequently unresponsive to, or poorly controlled by, conventional
therapy. In studies of PHN, the mean age of participants was 70
to 71 years and men and women were enrolled in approximately
equal numbers. In studies of HIV-neuropathy, the mean age of
participants was 48 and 50 years and about 90% were men. For
PDN, the mean age of participants was 63 years and 58% were
men, while for persistent pain after inguinal herniorrhaphy, the
mean age was 54 years and over 90% were men.

The duration of application of high-concentration topical cap-
saicin varied between 30 and 90 minutes, with most participants

treated for 60 minutes. Clifford 2012; Simpson 2008; and Webster
2010a tested different durations in participants with HIV-neu-
ropathy and PHN, while STEP 2014 treated the feet of all par-
ticipants with PDN for 30 minutes. Bischoff 2014 treated par-
ticipants with persistent pain after inguinal herniorrhaphy for 60
minutes.

All the included studies used a ’placebo’ comparator. Because ap-
plication of capsaicin to the skin, particularly at this high concen-
tration, initially causes erythema (redness) and a burning or sting-
ing sensation in many people, maintaining the double-blind status
of studies is problematic. Most studies used a low dose (0.04%)
of capsaicin in the control patch to produce some degree of skin
irritation without effective analgesia, in an attempt to prevent par-
ticipants from guessing their treatment allocation, but two studies
did not (Bischoff 2014; STEP 2014). We refer to these control
patches as "low-concentration capsaicin control’ and 'placebo con-
trol’, respectively.

Most studies permitted stable treatment with concomitant oral or
transdermal drugs (opioids of morphine equivalent 60 mg/day or
less) to be continued for neuropathic pain without change in dose
or frequency, but all topical medications were discontinued at least
seven days before the study. STEP 2014 did not allow any oral,
transdermal, or parenteral opioids at any dose in the seven days
preceding patch application.

Details of included studies are in the Characteristics of included
studies table.

Excluded studies

We excluded one study after reading the full report, because study
duration was only 4 weeks (Backonja 2010; see the Characteristics
of excluded studies table).

Risk of bias in included studies

We scored each study for methodological quality using the Oxford
Quality Score; all studies scored 4/5 except Bischoff 2014, which
scored 5/5, and Simpson 2008, which scored 3/5.

We completed a 'Risk of bias’ table for all studies for sequence gen-
eration, allocation concealment, blinding, incomplete outcome
data, and size. We judged all the studies to be low or unclear risk
of bias for all criteria except Bischoff 2014, which we judged at
high risk of bias for size. In most cases where the risk was assessed
as ‘unknown’ it was likely that the methods were rigorous, but
the reporting inadequate (e.g. randomisation, allocation conceal-
ment). Where there was incomplete outcome data due to missing
values, the most relevant outcomes were reported without LOCF
imputation.

Full details can be found in the Characteristics of included studies
table and Figure 2.
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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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Allocation

Only Bischoff 2014 clearly reported the method of randomisation,
but since these studies were carried out under rigorous conditions
by the pharmaceutical company it is likely that the schedule was
computer-generated. Only Backonja 2008 and Irving 2011 ade-
quately described the method used to conceal the sequence allo-
cation.

Blinding

Studies were all described as double-blind, and this was generally
well described.

Incomplete outcome data

The nature of the studies was that all participants received the
single application of topical high-concentration capsaicin at the
start of the study, but there were some withdrawals or losses to fol-
low-up thereafter, although these were generally small. Modified
LOCEF analysis was used for some efficacy outcomes, but no impu-
tation was used for weekly pain scores or patient global assessment
of treatment, where nonreporting was regarded as nonresponse.

All participants were included for safety analyses.

Selective reporting

All relevant outcomes were reported according to the study meth-
ods, although there was inconsistency between studies in the exact
outcomes reported.

Other potential sources of bias

Bischoff 2014 had small treatment groups, which can be associ-
ated with overestimation of effect. Otherwise, studies were gener-
ally large and apparently well conducted, so there were no other
obvious sources of bias.

Effects of interventions

See: Summary of findings for the main comparison High-
concentration (8%) capsaicin patch compared with control patch
(0.4%) for postherpetic neuralgia

Types of efficacy outcomes reported

In these studies, participants with chronic pain were given a single
30- to 90-minute intervention with high-concentration topical
capsaicin, and their pain was then measured over the following 8 to
12 weeks. Because the intervention itself could cause localised pain
at the application site, no pain measurements were generally made

in the first post-treatment week. The outcomes then reported were
of two distinct types.

1. We assessed the longevity of benefit from a PGIC made at
specific points, usually 8 and 12 weeks after drug administration.
Responses of much or very much improved equated to ‘'moderate
benefit’, and very much improved to ’substantial benefit. We
considered these outcomes to provide the most reliable evidence.
The expected pattern would be eatly, but not later, differences
between active and control interventions.

2. Most studies calculated average pain scores over weeks 2 to
8 and 2 to 12, and recorded the number of participants with PIR
of at least 30% or at least 50% over baseline. We considered
these outcomes to provide less reliable evidence because they
used data averaged over the study duration, and these studies
used LOCF imputation for most missing data. These outcomes
might be regarded as assessing whether the intervention "worked’
in providing a larger proportion of participants with adequate
pain relief with the intervention than with control. Because the
largest difference between active treatment and control typically
occurred in the first 4 to 6 weeks after treatment, these measures
did not adequately address for how long the benefits lasted.

Not all studies reported all of these outcomes, so data were in-
consistently available for pooling and analysis. We have used what
we consider to be the most reliable evidence for the ’Summary of
findings’ table.

Details of study efficacy outcomes are in Appendix 5, adverse
events and withdrawals in Appendix 6, and patch tolerability in
Appendix 7. Preliminary analyses demonstrated that duration of
administration of high-concentration topical capsaicin of 30 and
90 minutes for PHN and HIV-neuropathy resulted in no dis-
cernible difference in efficacy from 60 minutes (Analysis 1.1; Anal-
ysis 1.3), so in the following analyses we combined results for dif-
ferent durations of patch application.

Postherpetic neuralgia

PHN was the neuropathic pain condition in four studies involv-
ing 1272 participants (742 exposed to high-concentration topi-
cal capsaicin, 530 to low-concentration 0.04% capsaicin control)
(Backonja 2008; Irving 2011; Webster 2010a; Webster 2010b).
Not all outcomes were reported in all studies, with the exception
of at least 30% PIR over 2 to 8 weeks compared with baseline
pain, which all four studies reported.

Pain intensity reduction of 30% or greater, or 50% or greater

Results for the different levels of PIR are shown in the ’Summary
of results A’ table. The magnitude of the treatment effect was
similar for at least 30% reduction (moderate benefit) and at least
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50% reduction (substantial benefit) over baseline for the average
weekly pain intensity over 2 to 8 (at least 30% PIR 2 to 8 weeks;
at least 50% PIR 2 to 8 weeks) and 2 to 12 weeks (at least 30%
PIR 2 to 12 weeks; at least 50% PIR 2 to 12 weeks), with NNT
point estimates of between 10 and 12 in comparisons with low-
concentration capsaicin controls (Figure 3; Analysis 1.2; Analysis
1.3; Analysis 1.4).

Figure 3. Forest plot of comparison: | High-concentration (8%) capsaicin versus control (single dose),
outcome: |.l Postherpetic neuralgia - at least 50% pain intensity reduction over weeks 2 to 8.

Capsaicin Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
1.1.1 Using 30-minute application
Webster 2010a 17 72 2 25 3.8% 2.95[0.73, 11.88] +
Subtotal (95% CI) 72 25  3.8% 2.95[0.73, 11.88] e —
Total events 17 2

Heterogeneity: Mot applicable
Test for overall effect: 2= 1.52 (P = 0.13)

1.1.2 Using 60-minute application

Webster 2010a 21 77 3 26 5.7%  2.36 [0.77,7.28) -
Webster 2010b 37 102 19 53 31.8% 1.01 [0.B65, 1.58]) —

Irving 2011 61 212 41 204 53.1% 1.43 [1.01, 2.02) —l—

Subtotal (95% CI) 391 283  90.6% 1.34 [1.03, 1.75] s 2

Total events 115 63

Heterogeneity: Chi’ = 2.67, df = 2 (P = 0.26); I* = 25%
Test for overall effect: Z = 2.17 (P = 0.03)

1.1.3 Using 90-minute application

Webster 2010a 17 73 3 26 5.6% 2.02[0.64,6.33)
Subtotal (95% CI) 73 26 5.6%  2.02 [0.64, 6.33] ——e R ——
Total events 17 3

Heterogeneity: Mot applicable
Test for overall effect: Z= 1.20 (P = 0.23)

Total (95% CI) 536 334 100.0% 1.44 [1.12, 1.86] ’
Total events 153 68

ity: Chi? = = = s = I t t t t |
Heterogeneity: Chi —_4.55, df = 4 (P=0.34); " = 12% 0.1 02 05 1 3 : 10
Test for overall effect: Z = 2.80 (P = 0.005) Favours control Favours capsaicin

Test for subaroup differences: Chi* = 1.59, df = 2 (P = 0.45), P = 0%

We downgraded the quality of the evidence to very low because of
imprecision (wide Cls), because of the uncertain effects of the use
of LOCF imputation, and because of susceptibility to publication
bias with point estimates for NNT of 10 or above.

Patient Global Impression of Change much or very much
improved

Results for PGIC are shown in the ’Summary of results A’ table.
There were no data reported for PGIC very much improved (sub-
stantial benefit).

Only two of the four studies reported PGIC outcomes of much
or very much improved (moderate benefit) at 8 and 12 weeks
(Irving 2011; Webster 2010b). Atboth 8 and 12 weeks, there wasa
significant benefit for high-concentration over low-concentration
topical capsaicin, with point estimates of the NNTs of 8.8 for
high-concentration and 7.0 for low-concentration (Figure 4).
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Figure 4. Forest plot of comparison: | High-concentration (8%) capsaicin versus control (single dose),
outcome: 1.5 Postherpetic neuralgia - Patient Global Impression of Change much or very much improved at 8
and 12 weeks.

Study or Subgroup

Risk Ratio
Weight M-=H, Fixed, 95% CI

Risk Ratio
M=H, Fixed, 95% CI

1.5.1 At 8 weeks

Irving 2011
Webster 2010b
Subtotal (95% CI)

Total events

Heterogeneity: Chi* = 0.05, df = 1 (P = 0.82);

Test for overall effect: Z = 2.64 (P = 0.008)

1.5.2 At 12 weeks

Irving 2011

Webster 2010b
Subtotal (95% CI)

Total events

Capsaicin Control
Events Total Events Total
71 212 49 204 TL1.7%
43 102 15 53 28.3%
314 257 100.0%
114 64
IF = 0%
83 212 50 204 T72.1%
41 102 15 53 27.9%
314 257 100.0%
124 65

Heterogeneity: Chi® = 0.16, df = 1 (P = 0.69); I = 0%
Test for overall effect: Z = 3.40 (P = 0.0007)

We downgraded the quality of the evidence to moderate due to
susceptibility to publication bias as null effect data from only about
250 participants would be needed to raise the NNT above 10 (
Moore 2008a). See Summary of findings for the main comparison.

1.39 [1.02, 1.90]

1.49[0.92, 2.42]
1.42 [1.10, 1.84]

1.60 [1.19, 2.14]

1.42 [0.87, 2.32)
1.55 [1.20, 1.99]

_._

-

-

\
0.2 0.5

1 2

Favours control Favours capsaicin

Summary of results A
Outcome Per cent with outcome RR NNT
(95% CI) (95% CI)
Participants 8% Capsaicin Control
Postherpetic neuralgia
>30%PIR 2t0 4 1272 43 34 1311015 11 (6.8 to 26)
8 weeks
> 30% PIR 2 to 973 46 37 1.3 (1.1 to 1.5) 10 (6.3 to 28)
12 weeks
> 50% PIR 2 to 870 29 20 1.4 (1.1 to 1.9) 12 (7.2 to 41)
8 weeks
> 50% PIR 2 to 571 33 2% 1310017 11 (6.1 to62)
12 weeks
PGIC  much/ 571 36 25 1.4 (1.1 to 1.8) 8.8 (5.3 to 26)
very

much improved
at 8 weeks
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(Continued)

PGIC  much/ 2 571 39 25 1.6 (1.2 to 2.0) 7.0 (4.6 to 15)
very much

improved at 12

weeks

HIV-neuropathy

>30% PIR 2 to 2 801 39 30 1.4 (1.1 to 1.7) 11 (6.2 to 47)
12 weeks

TEIE | 1 307 27 10 28(1.4105.6) 5838t 12)
very much 12
weeks*

Peripheral diabetic neuropathy

>30% PIR2to 1 369 40 33 1.2 (0.92 to 1.6)  Not calculated
8 weeks*

>30% PIR2to 1 369 41 32 1.3 (0.98 to 1.7)  Not calculated
12 weeks*

>50% PIR2to 1 369 21 18 1.2 (0.77 to 1.8)  Not calculated
8 weeks*

>50% PIR2to 1 369 22 19 1.2 (0.77 to 1.7)  Not calculated
12 weeks*

PGIC much/ 1 369 38 28 13(1.0t01.8) 10 (5.2 to 520)
very much 8

weeks*

PGIC much/ 1 369 36 28 1.2 (0.92 to 1.7)  Not calculated

very much 12
weeks*

* Note that these results are from > 200 participants, but from a single study and so should be treated with caution. They are reported for

Compamtz'wpurposes 0}14)/.

CI: confidence interval; NNT: number needed to treat for an additional beneficial outcome; PGIC: Patient Global Impression of
Change; PIR: pain intensity reduction; RR: risk ratio

centration topical capsaicin, 244 to low-concentration 0.04% cap-

saicin control) (Clifford 2012; Simpson 2008). All outcomes were
HIV-neuropathy not reported in both studies, with the exception of at least 30%
Painful HIV-neuropathy was the neuropathic pain condition in ~ PIR over 2 to 12 weeks compared with baseline pain.

two studies involving 801 participants (557 exposed to high-con-
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Pain intensity reduction of 30% or greater, or 50% or greater

Neither study reported at least 50% PIR over baseline (substantial
benefit).

Both studies reported at least 30% PIR (moderate benefit) over 2
to 12 weeks compared with baseline (Summary of results A’ table)
(Figure 5). The point estimate of the NNT was 11.

Figure 5. Forest plot of comparison: | High-concentration (8%) capsaicin versus control (single dose),
outcome: 1.6 HIV-neuropathy - at least 30% pain intensity reduction over weeks 2 to 12.

Capsaicin Control
Study or Subgroup Events Total Events Total

Weight M-H, Fixed, 95% Cl

Risk Ratio Risk Ratio

M-H, Fixed, 95% CI

1.6.1 Using 30-minute application

Clifford 2012 65 167 19 73 26.3%
Simpson 2008 30 72 5 28 7.2%
Subtotal (95% CI) 239 101  33.5%
Total events 95 24

Heterogeneity: Chi* = 0.86, df = 1 (P = 0.35); I = 0%

Test for overall effect: Z = 2.63 (P = 0.008)

1.6.2 Using 60-minute application

Clifford 2012 79 165 40 89 SL.B%
Simpson 2008 19 78 5 27 7.4%
Subtotal (95% CI) 243 116 59.2%
Total events 98 45

Heterogeneity: Chi® = 0.20, df = 1 (P = 0.65); I’ = 0%

Test for overall effect: Z = 0.67 (P = 0.50)

1.6.3 Using 90-minute application

Simpson 2008 27 75 5 27 7.3%
Subtotal (95% CI) 75 27 7.3%
Total events 27 5

Heterogeneity: Mot applicable

Test for overall effect: Z = 1.54 (P = 0.12)

Total (95% CI) 557 244 100.0%

Total events 220 74
Heterogeneity: Chi* = 5.33, df = 4 (P = 0.25); I* = 25%
Test for overall effect: Z = 2.74 (P = 0.006)

Test for subaroup differences: Chi* = 4.07,df = 2 (P = 0.13), I =

We downgraded the quality of the evidence to very low because of
imprecision (wide Cls), because of the uncertain effects of the use
of LOCF imputation, and because of susceptibility to publication
bias with a point estimate for NNT above 10.

Patient Global Impression of Change much or very much
improved

We found no data for PGIC very much improved (substantial
benefit).

One study reported PGIC of much or very much improved (mod-
erate benefit) at 12 weeks (Simpson 2008). Results are shown in
the ’Summary of results A’ table for comparison, but they derive
from a single study and should be interpreted with caution. There
was a significant benefit for high-concentration topical capsaicin
over low-concentration control, with a point estimate for the NNT

1.07 [0.81, 1.41]
1.32 [0.54, 3.18)

1.50 [0.97, 2.30] T
2.33 [1.01, 5.41]
1.67 [1.14, 2.46] e

——

1.10 [0.84, 1.44]

1.94 [0.83, 4.53] S S —
1.94 [0.83, 4.53] ——e——
1.35 [1.09, 1.68] <
0.1 0.2 05 1 2 5 10
Favours control Favours capsaicin
50.8%
of 5.8.

We downgraded the quality of the evidence to very low due to
sparse data, imprecision, and susceptibility to publication bias.

Peripheral diabetic neuropathy
STEP 2014 treated 369 participants with painful PDN (186 ex-

posed to high-concentration topical capsaicin, 183 to placebo),
and reported outcomes over 8 and 12 weeks.

Pain intensity reduction of 30% or greater, or 50% or greater

The study reported both 30% and 50% PIR over 2 to 8 and 2 to
12 weeks compared with baseline. About 10% more participants
had at least a 30% reduction with high-concentration capsaicin
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than with placebo at both time points. The response rate was lower
for at least 50% PIRs, and only 3% higher with capsaicin than
with placebo (Summary of results A’ table).

We downgraded the quality of the evidence to very low because
of imprecision (wide Cls), uncertain effects of the use of LOCF
imputation, and susceptibility to publication bias.

Patient Global Impression of Change much or very much
improved

We found no data for PGIC very much improved (substantial
benefit).

About 10% more participants reported PGIC outcomes of much
or very much improved (moderate benefit) at 8 and 12 weeks with
capsaicin than with placebo (Summary of results A’ table).

We downgraded the quality of the evidence to very low due to
sparse data, imprecision, and susceptibility to publication bias.

Persistent pain after inguinal herniorrhaphy

Bischoff 2014 treated 45 participants with persistent pain after
inguinal herniorrhaphy (23 exposed to high-concentration cap-
saicin, 22 to placebo).

The study did not report any responder analyses, but did report
no significant difference in the summed pain intensity difference
(from baseline) between groups at 4, 8, or 12 weeks after treatment.
We downgraded the quality of the evidence to very low due to

sparse data.

Subgroup analysis

Dose and condition

Analysis by pain condition has been carried out in the primary
analysis above.

Adverse events

Reporting of adverse events was inconsistent and incomplete (Ap-
pendix 6). Most studies did not report the precise methods used
to collect adverse event data, such as use of direct or indirect ques-
tioning or participant diaries, or the timing of data collection, but
they did consistently classify adverse events and serious adverse
events according to the Medical Dictionary for Regulatory Activ-
ities. Most adverse events were transient and mild to moderate in

intensity. Five studies reported adverse events occurring in at least
3% (Backonja 2008; Clifford 2012; Irving 2011; Webster 2010a;
Webster 2010b), and two in at least 2% (Simpson 2008; STEP
2014), of participants in any treatment arm, together with any
serious adverse events. Bischoff 2014 reported all adverse events.
The most common events were application site (skin) reactions.

Local skin reactions

All included studies reported on local skin reactions. Two studies
used placebo control patches (Bischoff 2014; STEP 2014), but in
the other studies the control patches contained a low concentra-
tion (0.04%) of capsaicin to mimic the burning sensation of cap-
saicin without providing effective pain relief. It was not possible
to determine the number of participants experiencing any type of
local skin reaction since more than one symptom may appear in
an individual participant. We chose to analyse ’erythema, pain,
papules, and pruritus’ as these were fairly consistently reported in
individual studies. For analysis, we combined studies in the dif-
ferent pain conditions and all durations of application since there
were no obvious differences or trends and the number of events
was small.

Some studies captured all adverse events following application. We
defined these as Group 1 studies, which comprised Backonja 2008;
Bischoff 2014; Clifford 2012; and Irving 2011 (Analysis 1.7). The
other studies reported adverse events differently; these Group 2
studies comprised Simpson 2008, STEP 2014, Webster 2010a,
and Webster 2010b (Analysis 1.8; ’Summary of results B’ table).
Two Group 2 studies specifically stated that “treatment associated
erythema, discomfort and pain on the day of treatment were not
captured as adverse events but reported as dermal assessment scores
or 'Pain Now' scores” (Webster 2010a; Webster 2010b). They
reported very much lower rates of skin adverse events, presumably
because events in the first day were not included. The other Group
2 studies did not specify whether they included skin reactions
on the first day as adverse events, but they also had a very much
lower rate (Simpson 2008; STEP 2014), and are analysed with the
Webster studies (Webster 2010a; Webster 2010b).

We downgraded the quality of the evidence to moderate due to
inconsistent reporting and assumptions made in pooling studies
for analysis.

Summary of results B
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Outcome Number Per cent with outcome RR NNH
(95% CI) (95% CI)

Studies  Participants 8% Capsaicin Control
Group 1
Erythema 4 1355 75 57 1.4(13t01.5) 5.5 (43t07.7)
Pain 4 1355 69 29 23(2.0t02.6) 2.5(2.2102.8)
Papules 3 1312 6.3 2.0 3.6 (1.9 t0 6.9) 23 (16 to 46)
Pruritus 3 1312 3.7 2.0 2.0 (0.98 to 4.0) Not calculated
Oedema 3 1312 3.9 1.2 3.0 (1.4 t0 6.2) 38 (23 to 110)
Group 2
Erythema 1 129 5.3 0 Not calculated Not calculated
Pain 4 1005 9.9 3.8 24 (1.4t04.1) 16(11 to 31)
Papules 3 735 3.4 2.4 1.6 (0.59 to 4.2)  Not calculated
Pruritus 3 735 14 9.4 1.6 (0.98 to 2.5)  Not calculated
Oedema 3 735 8.0 6.1 1.3 (0.75 to 2.4)  Not calculated

CI: confidence interval; NNH: number needed to treat for an additional harmful outcome; RR: risk ratio

Patch tolerability

Use of local anaesthetic before application, local cooling, and avail-
ability of short-acting opioids for pain relief in the first few days
following treatment all help to increase tolerability of the treat-
ment. Most of the studies assessed tolerability by the number of
participants able to complete at least 90% of the intended applica-
tion time, the degree of dermal irritation two hours after applica-
tion (FDA 1999), and the numbers of participants using medica-

and the number of events was small for most outcomes (Analy-
sis 1.9). Bischoff 2014 reported only that one participant experi-
enced severe pain at the application site, which necessitated patch
removal, and was withdrawn from the study. STEP 2014 reported
the number of participants with dermal irritation scores of 4 or
greater (scale 0 to 7) at 15 and 60 minutes after patch removal (0/
186 with capsaicin and 2/183 with placebo at both time points).
We downgraded the quality of the evidence to moderate due to
inconsistent reporting and assumptions made in pooling studies

tion for treatment-related discomfort on days zero to five (Sum-  for analysis.
mary of results C’ table). For analysis, we have combined stud-
ies in different neuropathic pain conditions and for all durations
L . . Summary of results C
of application since there were no obvious differences or trends
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Outcome Number Per cent with outcome RR NNH
(95% CI) (95% CI)

Studies  Participants 8% Capsaicin Control
< 90% applica- 6 2074 1.7 0.3 3.3(1.2t09.2) 77 (45 to 260)
tion time
DIS > 2 at 2 3 1065 11 0.7 12 (4.0 to 34) 9.6 (7.7 to 13)
hours
DIS > 0 at 2 2 606 40 18 23(1.6t03.2) 4.5 3.3t06.7)
hours
Pain medication 7 2442 43 17 2.5(2.2t029) 3.8(3.4t04.4)

0 to 5 days

CI: confidence interval; DIS: dermal irritation score; NNH: number needed to treat for an additional harmful outcome; RR: risk

ratio

The estimate for NNH for achieving less than 90% of the sched-
uled patch application time should be interpreted with caution
since the numbers of participants with this outcome were very
small (22/1300 (1.9%) with capsaicin and 2/774 (0.58%) with

control).

Systemic adverse events

Systemic adverse events included diarrhoea, nausea, vomiting, fa-
tigue, infections, musculoskeletal disorders, hypertension, dizzi-
ness, and headache. Individual events generally occurred in fewer
than 5% of participants in each treatment arm, with no obvious
differences between different doses and control arms (Appendix
6). Three studies specifically reported on cough, which occurred
in 2% to 3% of participants treated with high-concentration cap-
saicin and 0% to 4% of participants treated with control (Simpson

2008; Webster 2010a; Webster 2010b). No further analysis of sys-

temic adverse events was carried out.

Serious adverse events

Serious adverse events were uncommon. Seven studies provided
data for analysis (Backonja 2008; Bischoff 2014; Irving 2011;
Simpson 2008; STEP 2014; Webster 2010a; Webster 2010b); 41/
1175 (3.5%) of participants treated with high-concentration cap-
saicin and 26/818 (3.2%) of participants treated with control ex-
perienced serious adverse events, giving an RR of 1.1 (95% CI
0.70 to 1.8) (Analysis 1.10; Figure 6). The NNH was not calcu-
lated. The remaining study reported that serious adverse events
occurred with similar frequency in both treatment groups (6%),
and judged none to be treatment-related (Clifford 2012).

Figure 6. Forest plot of comparison: | High-concentration (8%) capsaicin versus control (single dose),
outcome: .10 Serious adverse events.

Capsaicin Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
Backonja 2008 10 205 6 197 20.8% 1.60 [0.59, 4.32] e —
Bischoff 2014 0 23 0 22 Not estimable
Clifford 2012 11 212 8 204 27.8% 1.32 [0.54, 3.22] I e —
Simpson 2008 1 225 2 82 10.0% 0.18[0.02, 1.98] *
STEP 2014 2 186 7 183 24.0% 0.28 [0.06, 1.34] * =
Webster 2010a 10 222 3 77 15.2% 1.16 [0.33, 4.09] =
Webster 2010b 7 102 0 53 2.2% 7.86 [0.46, 135.10] +
Total (95% CI) 1175 818 100.0% 1.14 [0.70, 1.86]

Total events 41 26
Heterogeneity: Chi* = 7.70, df = 5 (P = 0.17); I* = 35%
Test for overall effect: Z = 0.52 (P = 0.61)

T,

0.1 0.2 0.5 1 2 5 10
Favours capsaicin Favours control
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One event was judged possibly related to study medication. This
participant experienced increased blood pressure on the day of
treatment following treatment with high-concentration capsaicin
(Backonja 2008).

We downgraded the quality of the evidence to moderate due to
few events.

There were six deaths, four following treatment with high-concen-
tration capsaicin (one each in Clifford 2012; Irving 2011; Simpson
2008; Webster 2010a), and two following low-concentration cap-
saicin control (both in Simpson 2008). None were judged related
to study medication.

We downgraded the quality of the evidence to very low due to the
very small number of events (six in total).

Withdrawals

Adverse events

There were 12 withdrawals due to adverse events in 1507 par-
ticipants (0.80%) treated with high-concentration capsaicin and
nine withdrawals in 980 participants (0.92%) treated with con-
trol, giving an RR of 0.80 (95% CI 0.36 to 1.8); the NNH was
not calculated (Analysis 1.11).

We downgraded the quality of the evidence to moderate (few
events, wide Cls).

Lack of efficacy

There were 20 withdrawals due to lack of efficacy in 1298 partic-
ipants (1.5%) treated with high-concentration capsaicin and 24
withdrawals in 775 participants (3.1%) treated with control, giv-
ing an RR of 0.58 (95% CI 0.32 to 1.04); the NNTp was 64
(95% CI 34 to 610) (Analysis 1.11).

Withdrawals for other reasons (such as lost to follow-up) were
generally below 10% and evenly distributed between treatment
arms (Appendix 6). No further statistical analysis of withdrawals
was carried out.

We downgraded the quality of the evidence to moderate (few
events, wide ClIs).

DISCUSSION

Summary of main results

A single application of a high-concentration (8%) capsaicin patch
for 30 to 90 minutes provides significant pain relief for up to 12
weeks in some people with chronic pain arising from PHN or
HIV-neuropathy. The evidence we considered most reliable and
trustworthy generated NNTs between about 6 and 9 measured
at 8 or 12 weeks; for every seven to nine people treated, one will
experience improvement in pain over 12 weeks who would not
have done with control. These results for an outcome at a specific
point in time were supported by positive benefits with a similar
order of magnitude for outcomes that we considered less reliable,
of people with average PIR of atleast 50% or at least 30% measured
over periods of time between 2 and 12 weeks.

There were insufficient data to draw any conclusions about treat-
ment of PDN or persistent pain after inguinal herniorrhaphy. For
PDN, there was a similar difference in response rate (about 10%)
between capsaicin and placebo as was seen in studies in PHN and
HIV-neuropathy for the outcomes of much or very much im-
proved and at least 30% PIR, but the difference was only 3% for
at least 50% PIR. For persistent pain after inguinal herniorrha-
phy, there was no difference between capsaicin and placebo for
summed pain intensity difference from baseline at any time point.
These results might be compared with an NNT of 5.4 (95% CI
3.9 to 9.2) over 12 weeks for 600 mg pregabalin compared with
placebo in 702 participants with PHN (Moore 2009). The NNT
for much or very much improved in 1121 participants treated with
gabapentin (any dose) compared with placebo yielded an NNT of
5.5 (95% CI 4.3 to 7.7) (Moore 2011a). No other drug therapies
have comparable data sets for estimation of efficacy in PHN.
Painful HIV-neuropathy is a condition in which there are no large
comparable data sets, but where few therapies appear to demon-
strate any benefit (Phillips 2010); topical high-concentration cap-
saicin is therefore notable for providing some evidence of effective
pain relief.

The annual incidence of PDN appears to be increasing, at least
in the UK, and its incidence is similar to that of PHN; topical
capsaicin is notacommon initial treatment (Hall 2013). A number
of oral therapies have NNTs of 5 or 6 for at least 50% PIR after
12 weeks (duloxetine 60 mg or 120 mg, gabapentin at doses of
1200 mg or above, and pregabalin 600 mg daily; Kalso 2013).
Treatments for chronic pain are characterised by the small propor-
tion of people who obtain high degrees of treatment-specific pain
relief. However, the benefits of good pain relief go far beyond pain
itself, with associated benefits in terms of improved sleep, reduced
fatigue and depression, an overall improvement in quality of life,
and even the ability to spend more time in employment or look-
ing after the family (Azevedo 2016; Giilfe 2010; Hoffman 2010;
Ikenberg 2012; Moore 2009; Straube 2011).
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Use of capsaicin at the high concentration of 8% is associated with
increased local skin reactions, primarily burning, stinging, and
erythema, that affects many people, whether or not they obtain
good pain relief, but these effects can be managed and resolve
quickly after the single application.

Overall completeness and applicability of
evidence

The earlier review identified studies in only two neuropathic
pain conditions (PHN and HIV-neuropathy), and, while this up-
date found additional studies in PDN and postsurgical (inguinal
herniorrhaphy) pain, there were too few data to draw any sensible
conclusions in these conditions. This leaves a gap in our knowl-
edge of the utility of high-concentration capsaicin in a consider-
able proportion of people with localised neuropathic pain.

We found no double-blind studies using an active comparator, so
no direct comparisons with other treatments can be made.

The decision to exclude studies of less than 6 weeks duration
reduced the amount of evidence available to us; we excluded a
single study with only 38 participants amounting to only about
3% of the total number of participants (Backonja 2010). We feel
this was justified because benefits extending to only 4 weeks are
unlikely to outweigh the considerable efforts associated with high-
concentration capsaicin use, at least at the moment.

The largest deficiencies resulted from inconsistent reporting, espe-
cially of efficacy outcomes. For example, for five of the six efficacy
outcomes reported from the four PHN studies, complete data were
available for analysis for only one outcome, and for the other five
the amount available varied between 45% and 76% of the total
participants. Importantly, both of the most reliable outcomes for
benefit at 8 or 12 weeks after application were calculated using
only 45% of participants. For HIV-neuropathy, only two of the
six outcomes were reported, and only one less-reliable outcome
reported in both studies. For PDN, all six efficacy outcomes were
reported, but for inguinal herniorrhaphy pain none of our desired
outcomes were reported.

This represents a considerable loss of evidence from otherwise
high-quality, well-conducted, and mainly large studies. It is a de-
ficiency that could affect the applicability of the results we have,
and probably reflects the difficulties in reporting large, detailed,
and complex clinical trials within the severe constraints of the al-
lowable size of papers for publication. The deficiency should be
rectified. Rectification would require no more studies, but rather
better access to trial data, perhaps in the form of clinical trial re-
ports, as has been done before (Moore 2005; Moore 2008b; Moore
2011b; Straube 2010).

Adverse event reporting was also limited by different ways of re-
porting data. This is a problem that has been commented upon
previously in pain studies, and more generally (Edwards 1999;
Loke 2001). The review did not specifically look for, or find, sa-

fety data relating to quantitative sensory testing or intra-epidermal
nerve fibre density.

The studies reviewed provided no information about long-term
efficacy and safety with repeated applications, but this has been
investigated in a number of longer-duration (52 weeks) studies, in
a variety of neuropathic pain conditions (PACE 2014; Simpson
2014; STRIDE 2014). Generally, these studies have not demon-
strated any additional safety issues with up to seven patch appli-
cations, and in some participants the therapeutic efficacy is main-

tained, or even improved, over time.

Quality of the evidence

The included studies were of generally high methodological qual-
ity, although with deficiencies in describing the process of ran-
domisation and allocation concealment. Data handling of miss-
ing data did not adversely affect quality or involve any possible
biases in studies that contributed efficacy data for meta-analyses,
but imputation methods were unclear in the two studies added to
this update.

Because topical capsaicin is associated with erythema, burning, and
local pain, a’true’ placebo was thought likely to lead to immediate
unblinding. Six studies used 0.04% topical capsaicin as an ’active’
placebo control, one that would mimic the local adverse effects
of capsaicin without longer-term pain relief. Responses to various
outcomes with control were of the order of 25% of participants
benefiting for the outcome of much or very much improved using
PGIC in PHN, compared with 15% to 20% for the same outcome
with placebo in trials of pregabalin (Moore 2009) and gabapentin
(Moore 2011a). That might suggest that the low-concentration
control had some very small longer-term benefit that would work
to diminish the apparent efficacy of high-concentration topical
capsaicin, but this should not be considered more than speculation
with the evidence available, especially relating to benefits from low-
concentration capsaicin creams (Derry 2012). Moreover, in the
single study of PDN that used a ’true’ placebo patch and reported
PGIC, the placebo response (28%) was remarkably similar to the
"active’ placebo response.

The use of stable concomitant medication throughout the studies
may also have reduced their sensitivity to demonstrate an effect of
high-concentration capsaicin over placebo.

We downgraded the quality of the evidence for efficacy outcomes
to moderate or very low because of the small number of studies
and events, because use of LOCF imputation meant possible bias
for some outcomes, imprecision, and susceptibility to publication
bias. For harms, we downgraded the evidence to moderate because,
despite adequate numbers of studies and participants, there were
few events.

Potential biases in the review process
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We used an extensive search strategy, and examined bibliogra-
phies, reference lists, clinical trial registries, and a pharmaceutical
company database. High-concentration capsaicin is a relatively re-
cent therapy and it is unlikely that the search overlooked relevant
high-quality large studies. However, the relatively high NNTs for
high-concentration topical capsaicin combined with incomplete
reporting of PGIC outcomes means that, for substantial benefit in
PHN, null effect data from only about 250 participants would be
needed to raise the NNT above 10 (Moore 2008a), at which point
the efficacy of the therapy might be regarded as very limited. For
moderate benefit, null effect data from only about 80 participants
would be required.

Agreements and disagreements with other
studies or reviews

Several reviews of high-concentration capsaicin have been pub-
lished since our eatlier review. Burness 2016 and v ¢eyler 2014
were narrative reviews, including different study types and all con-
ditions; neither carried out any pooled analyses. Mou 2013 in-
cluded the four-week study that we excluded, but not the two
new studies in this update; pooled analysis for percentage change
and responder outcomes was performed, generating odds ratios
and RRs, but not NNTs. An abstract of a network meta-analysis
in PDN showed no difference in efficacy between capsaicin 8%
and pregabalin, gabapentin, and duloxetine, but reduced systemic
adverse events; there were too few details to assess the methods
used (van Nooten 2015). There was general agreement between
these reviews that high-concentration capsaicin can provide mod-
erate or substantial benefit to a minority of people with localised,
peripheral neuropathic pain, and that some people continue to
derive benefit with repeated applications.

One open-label study compared a single application of high-con-
centration capsaicin with oral gabapentin titrated to a maximum of
600 mg daily, and did not demonstrate superiority of capsaicin over
8 weeks (ELEVATE 2014). Slightly more participants achieved
"optimal therapeutic effect’ with capsaicin (147/282, 52%) than
with pregabalin (124/277, 45%).’ Optimal therapeutic effect’ was
defined as at least 30% reduction in average pain for the past 24
hours from baseline to week eight, no discontinuation due to lack
of efficacy or tolerability, no change in background chronic medi-
cation, and no moderate or severe adverse events during the stable
treatment period). Withdrawals due to adverse events, lack of ef-
ficacy, and participant choice were all higher with pregabalin than

with capsaicin.

AUTHORS’ CONCLUSIONS

Implications for practice

For people with chronic neuropathic pain

High-concentration topical capsaicin is better than very low-con-
centration capsaicin in people with postherpetic neuralgia. Good
pain relief (moderate or substantial benefit for 2 to 12 weeks)
is achieved by about 10% more people with high-concentration
capsaicin than control, after a single application. There is lim-
ited evidence that a similar proportion benefit in painful diabetic
neuropathy and HIV-neuropathy. What is less clear is how well
repeated applications work, as the therapy needs to be repeated
several times a year.

For clinicians

High-concentration topical capsaicin is better than very low-con-
centration capsaicin in people with postherpetic neuralgia. Good
pain relief (moderate or substantial benefit for 2 to 12 weeks)
is achieved by about 10% more people with high-concentration
capsaicin than control, after a single application. There is limited
evidence that a similar proportion of people benefit in painful
diabetic neuropathy and HIV-neuropathy. What is less clear is
how well repeated applications work, as the therapy needs to be
repeated several times a year.

High-concentration topical capsaicin is therefore similar to other
therapies for chronic pain. The high cost of single and repeated
applications suggest that high-concentration topical capsaicin is
likely to be used when other available therapies have failed, and
that it should probably not be used repeatedly without substantial
documented pain relief. Even when efficacy is established, there are
unknown risks, especially on epidermal innervation, of repeated
application over long periods.

Some clinicians would prefer to see more information on safety
darta relating to quantitative sensory testing or intra-epidermal
nerve fibre density.

For policy makers

It is clear that high-concentration topical capsaicin works well in a
small proportion of people with various forms of neuropathic pain,
although the evidence is not of the highest quality. The problem
is that there is no way of knowing in whom the therapy will work
before using it, and there is little evidence about efficacy in repeated
dosing, which is needed in chronic pain conditions. This therapy
would probably be tried only after other therapies have been shown
not to work. Ongoing use is probably only worthwhile in people
with demonstrably high levels of pain intensity reduction.

For funders

It is clear that high-concentration topical capsaicin works well in a
small proportion of people with various forms of neuropathic pain,
although the evidence is not of the highest quality. The problem
is that there is no way of knowing in whom the therapy will work
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before using it, and there is little evidence about efficacy in repeated
dosing, which is needed in chronic pain conditions. This therapy
would probably be tried only after other therapies had been shown
not to work. Ongoing use is probably only worthwhile in people
with demonstrably high levels of pain intensity reduction.

Implications for research

General

The general thrust of these findings is that high-concentration top-
ical capsaicin can provide good levels of pain relief in people with
chronic neuropathic pain, but only about 1 in 10 more will ben-
efit. It is now recognised that chronic pain generally, and chronic
neuropathic pain in particular, is difficult to treat and that the
most effective therapies give very good results to only a minority
of people with these painful conditions.

For high-concentration topical capsaicin, there are four important
questions that are not addressed by this review, and are probably
not captured by the extant clinical literature.

1. Is it possible to predict which people will benefit? The

answer is almost certainly not, but there is ongoing research.

2. What do we know about long-term use? Extension studies
from randomised controlled trials have demonstrated that some
people who benefited initially continue to benefit over up to
seven applications, but the evidence is limited. There may be
questions about whether the nature of pain changes with
repeated use.

3. What do we know about the area of pain over the long term
with repeated treatment? Very little, but there are suggestions at
least that this may reduce in size.

4. What are the effects on quantitative sensory testing or intra-
epidermal nerve fibre density, or other measures of nerve
function?

Practitioners might well supplement these observations with other
questions or observations of their own, but in terms of evidence
there are many known, and some unknown, unknowns.

Design

Trial designs would need to be radically different to capture an-

swers to the research questions.

Measurement (endpoints)

A major issue is not in the measurement of pain, as most studies,
especially modern ones, have used standard pain intensity and
pain relief scales. However, reporting of average pain changes is
inadequate, and the use of responder analyses (at least 50% pain
intensity reduction, or participants experiencing mild or no pain)
is preferred.

The inclusion of safety data relating to quantitative sensory testing
or intra-epidermal nerve fibre density may be both interesting and
illuminating.

Comparison between active treatments

Indirect comparisons with carrier are probably as informative as
use of an active comparator.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Backonja 2008

Methods RCT, DB, multicentre, parallel groups, single application, 12-week duration. Patch ap-
plied to painful area, up to 1000 cm?
Oral pain medication continued without change. Transdermal opioids (morphine equiv-
alent < 60 mg/day) permitted, but not topical analgesics
Rescue medication: after application participants allowed hydrocodone/paracetamol (5/
500 mg) for < 5 days
Pain assessed daily (average pain for last 24 hours). PGIC assessed at endpoint. Clinic
visits at 4, 8, 12 weeks

Participants Postherpetic neuropathy with at least moderate pain, > 6 months since vesicle crusting
Exclusion: pain in/around facial area
N =402
M =190, F = 212
Mean age: 71 years
Baseline pain: 30 mm to 90 mm (mean 60 mm)

Interventions (1) Capsaicin patch 8%, n = 206
(2) Control patch, n = 196
Topical local anaesthetic applied for 60 min, then patch applied for 60 min
Control patch contained 0.04% capsaicin to mimic AEs

Outcomes PI: 11-point numeric pain rating scale (responder: > 30% and > 2-point reduction from
baseline)
PGIC: 7-point scale (responder: much and very much improved)
AEs
Withdrawals

Notes Oxford Quality Score: R1, DB2, W1. Total = 4/5

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Not described

bias)

Allocation concealment (selection bias) Low risk Remote treatment assignment, using
unique number on printed labels affixed to
outside of patch envelope

Blinding (performance bias and detection Low risk Low concentration of capsaicin in “identi-

bias) cally formulated” control patch to mimic

All outcomes local skin reaction of active treatment
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Backonja 2008  (Continued)

Incomplete outcome data (attrition bias) ~ Low risk Modified (no details) LOCF analysis for
All outcomes primary outcome, but no imputation for
weekly scores. All participants included for
safety analysis
Size Low risk 206 participants in capsaicin arm,196 par-
ticipants in control arm
Bischoff 2014
Methods RCT, DB, PC, parallel group, single application, 12-week duration
Pain assessment twice daily in 3 days before treatment and clinical visits at 1, 2, 3 months
Participants Persistent pain after inguinal herniorrhaphy score > 5/10 for > 6 months
Exclusion: bilateral groin pain, allergy to any component of treatment, comorbidity that
might interfere with treatment or assessment
N =46
M=42,F=4
Mean age: 54 years
Baseline pain on movement: 5.5/10 (range 3 to 7)
Interventions (1) Capsaicin patch 8%, n = 24 (23 treated)
(2) Placebo patch, n =22
Topical local anaesthetic (EMLA; lidocaine + prilocaine) applied for 60 min, then patch
applied to groin area for 60 min
Cool packs applied to skin for 45 to 60 min after patch removal and cleansing
Stable (> 4 weeks) analgesic medication continued without change
Outcomes SPID - difference between groups at 4, 8, 12 weeks
AEs
Withdrawals
Notes Oxford Quality Score: R2, DB2, W1. Total = 5/5
Study terminated early due to expiry of placebo patch
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk “computer-generated randomization list”

bias)

Allocation concealment (selection bias)

Unclear risk Not described

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk “placebo patches were identical in appear-
ance and composition (in regard to vehicle
substances)”. 70% of capsaicin participants

and 80% of placebo participants correctly
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Bischoff 2014  (Continued)

guessed assignment

Incomplete outcome data (attrition bias) ~ Unclear risk Imputation unclear
All outcomes
Size High risk < 50 participants per treatment arm
Clifford 2012
Methods RCT, DB, parallel groups, single application, 12-week duration. Patches applied to both
feet, up to 1120 cm?
Oral pain medication continued without change. Transdermal opioids (morphine equiv-
alent < 80 mg/day) permitted, but not topical analgesics, or implanted medical device
for pain relief
Rescue medication: during application participants allowed oral oxycodone solution (1
mg/mL) and local cooling; after application allowed hydrocodone/paracetamol (5/500
mg) for < 5 days, and paracetamol (< 3 g/day) throughout
Pain assessed daily (average pain for last 24 hours). PGIC assessed at 12 weeks. Clinic
visits at 4, 8, 12 weeks
Participants HIV-associated distal sensory neuropathy for > 2 months
Exclusion: previous use of NGX-4010 (capsaicin)
N = 494
M=432,F=062
Mean age: 50 years
Baseline pain: 30 mm to 90 mm (mean 60 mm)
Interventions (1) Capsaicin patch 8% 30 min, n = 167
(2) Capsaicin patch 8% 60 min, n = 165
(3) Placebo patch 30 min, n =73
(4) Placebo patch 60 min, n = 89
Topical local anaesthetic applied for 60 min, then patch applied for 30 or 60 min
Control patch contained 0.04% capsaicin to mimic AEs
Outcomes PI: 11-point numeric pain rating scale (responder: > 30% reduction from baseline)
PGIC: 7-point scale (reporting: slightly, much and very much improved)
AEs
Withdrawals
Notes Oxford Quality Score: R1, DB2, W1. Total = 4/5
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk Notdescribed; “allocation scheme prepared

bias)

by Fisher Clinical Services”
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Clifford 2012  (Continued)

Allocation concealment (selection bias)

Not described

Unclear risk

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk Not described as identical; “low-dose cap-
saicin control patches were used instead of

placebo to provide effective blinding ...”

Incomplete outcome data (attrition bias)
All outcomes

Low risk Modified LOCEF analysis for primary out-

come, but no imputation for weekly scores.
All participants included for safety analysis

Size Unclear risk 50 to 200 participants per treatment arm.
Irving 2011
Methods RCT, DB, multicentre, parallel-group, single application, 12-week duration. Patch ap-
plied to painful area, up to 1120 cm?
Oral pain medication continued without change. Transdermal opioids (morphine equiv-
alent < 60 mg/day) permitted, but not topical analgesics
Pain assessed daily (average pain for last 24 hours). PGIC assessed at 4, 8, 12 weeks.
Clinic visits at 4, 8, 12 weeks
Participants Postherpetic neuropathy with at least moderate pain, > 6 months since vesicle crusting
Exclusion: pain above neck area
N =416
M =190, F = 226
Mean age: 70 years
Baseline pain: 30 mm to 90 mm (mean 57 mm)
Interventions (1) Capsaicin patch 8%, n = 212
(2) Control patch, n = 204
Topical local anaesthetic applied for 60 min, then patch applied for 60 min
Control patch contained 0.04% capsaicin to mimic AEs
Outcomes PI: 11-point numeric pain rating scale (responder: > 30%, > 50%, and > 2-point
reduction from baseline)
PGIC: 7-point scale (responder: much and very much improved)
AEs
Withdrawals
Notes Oxford Quality Score: R1, DB2, W1. Total = 4/5
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Notdescribed; “allocation scheme prepared

by Fisher Clinical Services”
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Irving 2011 (Continued)

Allocation concealment (selection bias) Low risk Each kit “designated by a unique kit num-
ber, which was printed on the investiga-
tional drug label affixed to the outer bag
enclosure and on each individual patch en-
velope”

Blinding (performance bias and detection Low risk “The NGX-4010 [capsaicin] and control

bias) patches were identical in appearance, as

All outcomes were the blinded study kits”

Incomplete outcome data (attrition bias) ~ Low risk Modified LOCEF analysis for primary out-

All outcomes come, but no imputation for weekly scores.
All participants included for safety analysis

Size Low risk > 200 participants per treatment arm

Simpson 2008

Methods RCT, DB, multicentre, parallel groups, single application, 12-week duration. Patches
applied to both feet, up to maximum 1000 cm?
Oral pain medication continued without change. No topical analgesics
During application participants allowed oral oxycodone solution (1 mg/mL) or equiva-
lent, after application allowed hydrocodone/paracetamol (5/500 mg) for < 7 days
Pain assessed daily (average pain for last 24 hours). PGIC assessed at 12 weeks. Clinic
visits at 4, 8, 12 weeks

Participants HIV-associated distal sensory polyneuropathy with > 2 months’ moderate to severe pain

in both feet
N =307
M =286, F = 21
Mean age: 48 years (range 29 to 74)
Baseline pain: 30 mm to 90 mm (mean ~ 60 mm)
Interventions (1) Capsaicin patch 8% 30 min, n =72
(2) Capsaicin patch 8% 60 min, n = 78
(3) Capsaicin patch 8% 90 min, n =75
(4) Control patch, n = 82
Topical local anaesthetic applied for 60 min, then patch applied for 30, 60, or 90 min
Control patch contained 0.04% capsaicin to mimic AEs
Outcomes PI: 11-point numeric pain rating scale (responder: > 30% reduction from baseline)
PGIC: 7-point scale (responder: much and very much improved)
AEs
Withdrawals
Notes Oxford Quality Score: R1, DB1, W1. Total = 3/5
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Simpson 2008  (Continued)

Risk: of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Method of randomisation not described

Allocation concealment (selection bias)

Unclear risk Not described

Blinding (performance bias and detection Low risk Control patch contained a low concentra-

bias) tion of capsaicin to mimic local skin reac-

All outcomes tion of active treatment. Although it does
not say “identical” or use similar wording,
we judged this to be low risk

Incomplete outcome data (attrition bias) ~ Low risk BOCEF or ’no improvement’ imputed for

All outcomes

missing values for dichotomous data anal-

yses

Size Unclear risk 50 to 200 participants per treatment arm
STEP 2014

Methods R, DB, multicentre, parallel group, PC, single application, 12-week duration.
Pain assessed daily

Participants Painful diabetic neuropathy, distal, symmetrical, > 1 year (score > 3 on Michigan Neu-
ropathy Screening Instrument), glycated haemoglobin < 11% and history indicating
control, 24-hour PI > 4/10 in screening period, stable doses of analgesics for > 4 weeks
before screening
N =369
M =215, F=154
Mean age: 63 years (range 33 to 89)
Mean baseline pain: 6.5/10

Interventions (1) Capsaicin patch 8%, n =186
(2) Placebo patch, n = 183
Up to 4 patches applied to painful areas of feet
Topical anaesthetic cream applied according to prescribing information, then patch
applied for 30 min
Stable concomitant neuropathic pain medication (antiepileptic or antidepressant drugs)
allowed if unchanged

Outcomes > 30% and > 50% PI reduction over weeks 2 to 8 and 2 to 12 compared with baseline
PGIC much and very much improved at 8 and 12 weeks
AEs
Withdrawals
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STEP 2014 (Continued)

Notes Oxford Quality Score: R1, DB2, W1. Total = 4/5

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Method of randomisation not described
bias)

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection Low risk “The placebo patches were visually and cos-

bias)

All outcomes

metically indistinguishable from the active
capsaicin patches.”

Incomplete outcome data (attrition bias)  Unclear risk Imputation unclear

All outcomes

Size Unclear risk 50 to 200 participants per treatment arm

Webster 2010a

Methods RCT, DB, multicentre, parallel-group, single application, 12-week duration. Patch ap-
plied to painful area, up to 1120 cm?
Oral pain medication continued without change. Transdermal opioids (morphine equiv-
alent < 60 mg/day) permitted, but not topical analgesics
Rescue medication: during application participants allowed oral oxycodone solution (1
mg/mL) and local cooling; after application allowed hydrocodone/paracetamol (5/500
mg) for < 5 days, and paracetamol (< 2 g/day) throughout
Pain assessed daily (average pain for last 24 hours). PGIC assessed at 4, 8, 12 weeks.
Clinic visits at 4, 8, 12 weeks

Participants Postherpetic neuropathy with at least moderate pain, > 6 months since vesicle crusting
Exclusion: pain in/around facial area
N =299
M =150, F = 149
Mean age: 71 years
Baseline pain: 30 mm to 90 mm (mean 55 mm)

Interventions (1) Capsaicin patch 8% 30 min, n =72
(2) Capsaicin patch 8% 60 min, n =77
(3) Capsaicin patch 8% 90 min, n = 73
(4) Control patch, 30, 60, 90 min pooled for analysis, n = 77
Topical local anaesthetic applied for 60 min, then patch applied for 30, 60 or 90 min
Control patch contained 0.04% capsaicin to mimic AEs
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Webster 2010a  (Continued)

Outcomes PI: 11-point numeric pain rating scale (responder: > 30%, > 50%, and > 2-point
reduction from baseline)
PGIC: 7-point scale (reporting: slightly, much and very much improved)
AEs
Withdrawals
Notes Oxford Quality Score: R1, DB2, W1. Total = 4/5
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Not described; “randomisation scheme pre-
P

pared by Cardinal Health”

Allocation concealment (selection bias)

Not described

Unclear risk

Blinding (performance bias and detection Low risk “identically appearing control patches”
bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Modified LOCEF analysis for primary out-

All outcomes

come, but no imputation for weekly scores.
All participants included for safety analysis

Size

Unclear risk 50 to 200 participants per treatment arm

‘Webster 2010b

Methods

RCT, DB, multicentre, parallel-group, single application, 12-week duration. Patch ap-
plied to painful area, up to 1000 cm?

Oral pain medication continued without change. Transdermal opioids (morphine equiv-
alents < 60 mg/day) permitted, but not topical analgesics

Rescue medication: during application participants allowed oral oxycodone solution (1
mg/mL) and local cooling; after application allowed hydrocodone/paracetamol (5/500
mg) for < 5 days, and paracetamol (< 2 g/day) throughout

Pain assessed daily (average pain for last 24 hours). PGIC assessed at 4, 8, 12 weeks.
Clinic visits at 4, 8, 12 weeks

Participants

Postherpetic neuropathy with at least moderate pain, > 6 months since vesicle crusting
Exclusion: pain in/around facial area

N =155

M=72,F=83

Mean age: 70 years

Baseline pain: 30 mm to 90 mm (mean 53 mm)
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Webster 2010b  (Continued)

Interventions (1) Capsaicin patch 8%, n = 102
(2) Control patch, n = 53
Topical local anaesthetic applied for 60 min, then patch applied for 60 min
Control patch contained 0.04% capsaicin to mimic AEs
Outcomes PI: 11-point numeric pain rating scale (responder: > 30%, > 50%, and > 2-point
reduction from baseline)
PGIC: 7-point scale (responder: much and very much improved)
AEs
Withdrawals
Notes Oxford Quality Score: R1, DB2, W1. Total = 4/5
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk

Notdescribed; “randomisation scheme pre-

pared by Cardinal Health”

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection Low risk “identically-appearing ...... control patch”
bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Modified LOCEF analysis for primary out-

All outcomes

come, but no imputation for weekly scores.
All participants included for safety analysis

Size

Unclear risk

50 to 200 participants per treatment arm

AE: adverse event; BOCEF: baseline observation carried forward; DB: double-blind(ing); F: female; LOCEF: last observation carried
forward; M: male; min: minute; N: number of participants in study; n: number of participants in treatment arm; PC: placebo-

controlled; PGIC: Patient Global Impression of Change; PI: pain intensity; R: randomisation; RCT: randomised controlled trial;

W: withdrawals.

Characteristics of excluded studies /[ordered by study ID]
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Study

Reason for exclusion

Backonja 2010  Study duration only 4 weeks

Characteristics of studies awaiting assessment /[ordered by study ID]

NCT01228838

Methods

RCT, DB, multicentre, parallel groups, single application, 12-week duration
Treatment applied for 5 minutes

Participants ~ Postherpetic neuropathy with > 6 months of pain since vesicle crusting
Baseline pain: 4/10 to 9/10
Age: 18 to 90 years
Interventions  Capsaicin topical liquid 10%
Capsaicin topical liquid 20%
Placebo
Stable pain medications continued unchanged throughout study
Outcomes Participants with > 30% decrease in pain from baseline at weeks 8 and 12
Participants with > 2-unit decrease in pain from baseline at weeks 8 and 12
Notes Primary completion date September 2011. No results posted as of March 2016

DB: double-blind; RCT: randomised controlled trial.
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DATA AND ANALYSES

Comparison 1. High-concentration (8%) capsaicin versus control (single dose)

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Postherpetic neuralgia (PHN) 3 870 Risk Ratio (M-H, Fixed, 95% CI) 1.44 [1.12, 1.86]
- at least 50% pain intensity
reduction over weeks 2 to 8
1.1 Using 30-minute 1 97 Risk Ratio (M-H, Fixed, 95% CI) 2.95[0.73, 11.88]
application
1.2 Using 60-minute 3 674 Risk Ratio (M-H, Fixed, 95% CI) 1.34 [1.03, 1.75]
application
1.3 Using 90-minute 1 99 Risk Ratio (M-H, Fixed, 95% CI) 2.02 [0.64, 6.33]
application
2 PHN - at least 50% pain 2 571 Risk Ratio (M-H, Fixed, 95% CI) 1.31 [1.00, 1.71]
intensity reduction over 2 to 12
weeks
3 PHN - at least 30% pain 4 1268 Risk Ratio (M-H, Fixed, 95% CI) 1.31 [1.13, 1.52]
intensity reduction over weeks
2t08
3.1 Using 30-minute 1 97 Risk Ratio (M-H, Fixed, 95% CI) 1.34 [0.67, 2.69]
application
3.2 Using 60-minute 4 1072 Risk Ratio (M-H, Fixed, 95% CI) 1.30 [1.12, 1.52]
application
3.3 Using 90-minute 1 99 Risk Ratio (M-H, Fixed, 95% CI) 1.48 [0.74, 2.95]
application
4 PHN - at least 30% pain 3 973 Risk Ratio (M-H, Fixed, 95% CI) 1.25 [1.07, 1.45]
intensity reduction over weeks
2t012
5 PHN - Patient Global 2 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
Impression of ChangePGIC
much or very much improved
at 8 and 12 weeks
5.1 At 8 weeks 2 571 Risk Ratio (M-H, Fixed, 95% CI) 1.42 [1.10, 1.84]
5.2 At 12 weeks 2 571 Risk Ratio (M-H, Fixed, 95% CI) 1.55 [1.20, 1.99]
6 HIV-neuropathy - at least 30% 2 801 Risk Ratio (M-H, Fixed, 95% CI) 1.35 [1.09, 1.68]
pain intensity reduction over
weeks 2 to 12
6.1 Using 30-minute 2 340 Risk Ratio (M-H, Fixed, 95% CI) 1.67 [1.14, 2.46]
application
6.2 Using 60-minute 2 359 Risk Ratio (M-H, Fixed, 95% CI) 1.10 [0.84, 1.44]
application
6.3 Using 90-minute 1 102 Risk Ratio (M-H, Fixed, 95% CI) 1.94 [0.83, 4.53]
application
7 Local skin reactions - group 1 4 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
7.1 Erythema 4 1355 Risk Ratio (M-H, Fixed, 95% CI) 1.42 [1.32, 1.54]
7.2 Pain 4 1355 Risk Ratio (M-H, Fixed, 95% CI) 2.26 [1.98, 2.59]
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7.3 Papules 3 1312 Risk Ratio (M-H, Fixed, 95% CI) 3.58 [1.87, 6.85]
7.4 Pruritus 3 1312 Risk Ratio (M-H, Fixed, 95% CI) 1.99 [0.98, 4.03]
7.5 Oedema 3 1312 Risk Ratio (M-H, Fixed, 95% CI) 2.98 [1.44, 6.18]
8 Local skin reactions - group 2 4 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
8.1 Erythema 1 129 Risk Ratio (M-H, Fixed, 95% CI) 6.31 [0.35, 114.82]
8.2 Pain 4 1105 Risk Ratio (M-H, Fixed, 95% CI) 2.39 [1.41, 4.05]
8.3 Papules 3 735 Risk Ratio (M-H, Fixed, 95% CI) 1.58 [0.59, 4.24]
8.4 Pruritus 3 735 Risk Ratio (M-H, Fixed, 95% CI) 1.57 [0.98, 2.50]
8.5 Oedema 3 735 Risk Ratio (M-H, Fixed, 95% CI) 1.34 [0.75, 2.39]
9 Patch tolerability 7 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
9.1 < 90% of application time 6 2074 Risk Ratio (M-H, Fixed, 95% CI) 3.27 [1.17,9.15]
9.2 Dermal irritation score > 3 1065 Risk Ratio (M-H, Fixed, 95% CI) 11.80 [4.04, 34.48]
2 at 2 hours
9.3 Dermal irritation score > 2 606 Risk Ratio (M-H, Fixed, 95% CI) 2.28 [1.60, 3.26]
0 at 2 hours
9.4 Pain medication 0 to 5 7 2442 Risk Ratio (M-H, Fixed, 95% CI) 2.52 [2.18, 2.92]
days
10 Serious adverse events 7 1993 Risk Ratio (M-H, Fixed, 95% CI) 1.14 [0.70, 1.86]
11 Withdrawals 8 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
11.1 Adverse events 8 2487 Risk Ratio (M-H, Fixed, 95% CI) 0.80 [0.36, 1.78]
11.2 Lack of efficacy 6 2073 Risk Ratio (M-H, Fixed, 95% CI) 0.57 [0.32, 1.02]
WHAT’S NEW
Last assessed as up-to-date: 10 June 2016.
Date Event Description
8 June 2017 Amended Small correction to wording in Abstract Main results.

13 January 2017  Review declared as stable ~ See Published notes.

HISTORY
Protocol first published: Issue 4, 2008
Review first published: Issue 4, 2009

Date Event Description
1 July 2016 New citation required but conclusions have not Additional data were for different neuropathic pain
changed conditions
1 July 2016 New search has been performed New searches conducted on 10 June 2016; two new
studies (415 participants) identified for inclusion
We have used GRADE used to assess the quality of the
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(Continued)

evidence, and added a Summary of findings table

18 February 2013  Amended Contact details updated.

7 September 2012 New citation required and conclusions have changed ~ Review of new and different pharmaceutical formula-
tion.
Original review split according to concentration of
capsaicin in the product; this review considers high-
concentration (8%) capsaicin, while another review
considers low-concentration (< 1%) capsaicin (Derry
2012). We analysed the data to take account of revised
guidelines for systematic reviews in pain. This new for-
mulation is very different from previous low-concentra-
tion capsaicin creams, with modern high-quality, large
studies, and with efficacy in postherpetic neuralgia and
painful HIV-neuropathy

7 September 2012 New search has been performed Search updated and four new studies identified.

CONTRIBUTIONS OF AUTHORS

For the original review, SD and RL carried out searches for studies, data extraction, and analyses. RAM was involved with analysis and
HJM acted as arbitrator. All authors were involved with writing the review.

For the first update, SD and TT searched for studies and carried out data extraction; RAM checked data extraction. SD and RAM
carried out analyses and wrote the initial draft review. All authors were involved with writing the full review.

For this update, SD and RAM searched for studies, carried out data extraction, and revised analyses. All authors were involved with
writing the full review.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

For the first update in 2013, we used revised guidelines for reviews in pain, which took into account our better understanding of
potential biases both in studies and in the review process (PaPaS 2012). Moreover, the very different nature of the treatment with high-
concentration capsaicin meant that somewhat different outcomes were used, but those reflect the basic principles outlined in the PaPa$S
author guide.

For this 2017 update, we included an assessment of the quality of the evidence using GRADE and created a ’Summary of findings’
table, in line with current standards for Cochrane Reviews. We have removed tiers of evidence from our analysis since these are largely
replaced by GRADE. We also removed the prespecified sensitivity analyses since there were insufficient data to formally examine these
issues in the earlier review, and it was thought unlikely that this situation would have changed.

NOTES

A new search within two years is not likely to identify any potentially relevant studies likely to change the conclusions. Therefore,
following discussion with the authors and editors, this review has now been stabilised until 2021, at which point we will assess the review
for updating. If appropriate, we will update the review before this date 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)

Administration, Topical; Analgesics [*administration & dosage; adverse effects]; Capsaicin [*administration & dosage; adverse effects];
Chronic Pain [*drug therapy]; Diabetic Neuropathies [drug therapy]; HIV Infections [complications]; Neuralgia [*drug therapy];
Neuralgia, Postherpetic [drug therapy]; Numbers Needed To Treat; Ointments; Pain, Postoperative [drug therapy]; Randomized
Controlled Trials as Topic

MeSH check words
Adult; Humans
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