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ABSTRACT
Background

Clonidine is a presynaptic alpha-2-adrenergic receptor agonist used for many years to treat hypertension and other conditions, including
chronic pain. Adverse events associated with systemic use of the drug have limited its application. Topical use of drugs is currently gaining
interest, as it may limit adverse events without loss of analgesic efficacy. Topical clonidine (TC) formulations have been investigated
recently in clinical trials.

Objectives
The objectives of this review were to assess the analgesic efficacy of TC for chronic neuropathic pain in adults and to assess the frequency
of adverse events associated with clinical use of TC for chronic neuropathic pain.

Search methods

We searched the Cochrane Register of Studies (CRS) Online (Cochrane Central Register of Controlled Trials (CENTRAL)), MEDLINE
and EMBASE databases, reference lists of retrieved papers and trial registries, and we contacted experts in the field. We performed the
most recent search on 17 September 2014.

Selection criteria

We included randomised, double-blind studies of at least two weeks” duration comparing TC versus placebo or other active treatment
in patients with chronic neuropathic pain.

Data collection and analysis

Two review authors extracted data from the studies and assessed bias. We planned three tiers of evidence analysis. The first tier was
designed to analyse data meeting current best standards, by which studies reported the outcome of at least 50% pain intensity reduction
over baseline (or its equivalent) without use of the last observation carried forward or other imputation method for dropouts, reported
an intention-to-treat (ITT) analysis, lasted eight weeks or longer, had a parallel-group design and included at least 200 participants
(preferably at least 400) in the comparison. The second tier was designed to use data from at least 200 participants but in cases in which
one of the above conditions was not met. The third tier of evidence was assumed in other situations.
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Main results

We included two studies in the review, with a total of 344 participants. Studies lasted 8 weeks and 12 weeks and compared TC versus
placebo. 0.1%. TC was applied in gel form to the painful area two to three times daily.

Studies included in this review were subject to potential bias and were classified as of moderate or low quality. One drug manufacturer
supported both studies.

We found no top-tier evidence for TC in neuropathic pain. Second-tier evidence indicated slight improvement after the drug was used
in study participants with painful diabetic neuropathy (PDN). A greater number of participants in the TC group had at least 30%
reduction in pain compared with placebo (risk ratio (RR) 1.35, 95% confidence interval (CI) 1.03 to 1.77; number needed to treat for
an additional beneficial outcome (NNTB) 8.33, 95% CI 4.3 to 50). Third-tier evidence indicated that TC was no better than placebo
for achieving at least 50% reduction in pain intensity and on the Patient Global Impression of Change Scale. The two included studies
could be subject to significant bias. We found no studies that reported other neuropathic pain conditions.

The rate of adverse events did not differ between groups, with the exception of a higher incidence of mild skin reactions in the placebo
group, which should have no clinical significance.

Authors’ conclusions

Limited evidence from a small number of studies of moderate to low quality suggests that TC may provide some benefit in peripheral
diabetic neuropathy. The drug may be useful in situations for which no better treatment options are available because of lack of efficacy,
contraindications or adverse events. Additional trials are needed to assess TC in other neuropathic pain conditions and to determine
how patients who have a chance to respond to the drug should be selected for treatment.

PLAIN LANGUAGE SUMMARY
Clonidine applied to the skin for neuropathic pain

The aim of this review was to examine how clonidine applied to the skin works in people with neuropathic pain. To answer this question,
we searched medical databases up to 17 September 2014. We found only two studies that provided information. They lasted 8 weeks
and 12 weeks and included a total of 344 participants with painful diabetic neuropathy (PDN). One drug manufacturer supported
both studies, which were of low quality.

From these studies, we know that clonidine applied to the skin probably gives little benefit to patients with PDN, but we cannot be sure
of this. Clonidine may provide partial pain relief to one out of eight people treated with it. We do not know how clonidine applied to
the skin works in other neuropathic pain conditions. Treatment with the drug for short periods probably will not cause side effects, but
we do not know from the studies if clonidine is safe for long-term use. Researchers have reported no differences in the total numbers

of side effects among people taking TC or placebo.

The most important message from this review is that clonidine applied to the skin may give partial pain relief for only some people

with PDN.
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SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

TC for PDN

Patient or population: adult patients with PDN

Settings: primary care, outpatient

Intervention: 0.1%or 0.2%clonidine gel applied to both feet 2-3 times daily

Comparison: placebo

Outcomes lllustrative comparative risks* (95%CIl)  Relative effect Number Number of partici- Quality of the evi- Comments
(95%Cl) needed to treat pants dence
(95%ClI) (studies) (GRADE)

Assumed risk Corresponding risk

Placebo TC
Pain intensity reduc- 29 per 100 35 per 100 RR1.21(0.78-1.86) Not calculated 179 Low!:@€ Results not statisti-
tion > 50% (23-54) (1) cally significant
(follow-up 12
weeks)
Pain intensity reduc- 36 per 100 49 per 100 RR1.35(1.03-1.77) NNTB8.3 (4.3-50) 344 Low2b:¢ Results statistically
tion > 30% (37-64) (2) significant
(follow-up 8-12
weeks)
PGIC much or very 42 per100 45 per 100 RR1.06 (0.76-1.49) Not calculated 179 Low!-¢:¢ Results not statisti-
much improved (32-63) (1) cally significant
(follow-up 12
weeks)
PGIC very much im- 11 per 100 20 per 100 RR 1.82 (0.89-3.72) Not calculated 179 Very low!:4¢-4 Results not statisti-
proved (10-41) (1) cally significant

(follow-up 12
weeks)
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Withdrawals due to 3 per 100 1 per 100 RR0.33 (0.03-3.23) Not calculated 179 Very low!:4.¢-4 Results not statisti-
adverse events (0-10) (1) cally significant
(follow-up 12

weeks)

Participants with > 13 per 100 10 per 100 RR0.65 (0.14-3.05) Not calculated 344 Very low?4b:c.d Results not statisti-
1 (6-19) (2) cally significant

adverse event
(follow-up 8-12
weeks)

Participants experi- No clear data; probably no serious adverse events occurred. Campbell 2009 reports 1 severe adverse event in the placebo group. It is not specified in
encing any serious the study, however, what adverse event it was, and whether it met criteria for serious adverse events specified in this review
adverse event

Rate of withdrawal 1 per 100 1 per 100 RR1.01(0.06-16.42) Not calculated 179 Very low!:4.¢-4 Results not statisti-
due to lack of effi- (0-16) (1) cally significant
cacy

*Mean baseline risk was chosen to determine the assumed risk in the control group. The corresponding risk (and its 95%confidence interval) is based on the assumed risk in
the comparison group and the relative effect of the intervention (and its 95% Cl).
Cl: Confidence interval; NNTB: Number needed to treat for an additional beneficial outcome; RR: Risk ratio.

GRADE Working Group grades of evidence.

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

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

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

Evidence from 1 moderate-quality randomised controlled trial.

2Evidence from 1 moderate-quality randomised controlled trial and 1 low-quality randomised controlled trial.
“Downgraded 1 level because of imprecision (<400 participants total).

bDowngraded 1 level because of inconsistency (1% > 50%).

¢Downgraded 1 level because of risk of bias.

4Downgraded 1 level because of imprecision of results.



BACKGROUND

This review is based on a template for reviews of drugs used to
relieve neuropathic pain. The aim is for all reviews to use the
same methods, based on new criteria for what constitutes reliable
evidence in chronic pain (Moore 2010a; Appendix 1).

Description of the condition

Neuropathic pain comprises a wide range of pain conditions. It is
defined by the International Association of the Study of Pain as
“pain caused by lesion or disease of the somatosensory nervous sys-
tem” (IASP Taxonomy Working Group 2011; Jensen 2011), based
on an earlier consensus meeting (Treede 2008). Neuropathic pain
may be caused by nerve damage but is often followed by changes in
the central nervous system (Moisset 2007). It tends to be chronic
and may be present for months or years. It is complex (Apkarian
2011; Tracey 2011), and neuropathic pain features can be found
in patients with joint pain (Soni 2013). The pathomechanism
of neuropathic pain differs significantly from that of nociceptive
pain. Nociceptive pain is a consequence of tissue damage, whereas
neuropathic pain results from maladaptive changes that can occur
in injured sensory neurons and along the entire nociceptive path-
way within the central nervous system (CNS), possibly leading to
spontaneous pain or pain hypersensitivity. The most characteris-
tic clinical symptoms of neuropathic pain are spontancous pain,
hyperalgesia and allodynia; this has been easily demonstrated in
various animal models (Hurley 2013; Woolf 1999).

In primary care in the UK, the incidence per 100,000 person-years
of observation has been reported as 28 (95% confidence interval
(CI) 27 to 30) for postherpetic neuralgia, 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 painful diabetic neuropathy
(PDN) (Hall 2008). Estimates vary between studies, often because
of small sample sizes. The incidence of trigeminal neuralgia has
been estimated at 4 in 100,000 per year (Katusic 1991; Rappaport
1994), and more recently, a study of facial pain in the Netherlands
found an incidence per 100,000 person-years of 12.6 for trigemi-
nal neuralgia and 3.9 for postherpetic neuralgia (Koopman 2009).
A systematic review of chronic pain indicated that some neuro-
pathic pain conditions, such as PDN, can be more common than
others, with prevalence rates up to 400 per 100,000 person-years
(McQuay 2007), illustrating how common the condition is as well
as its chronicity. The prevalence of neuropathic pain was reported
as 3.3% in Austria (Gustorff 2008), 6.9% in France (Bouhassira
2008), as high as 8% in the UK (Torrance 2006) and about 7%
in a systematic review of studies published since 2000 (Andrew
2014). The incidence of some forms of neuropathic pain, such as
diabetic neuropathy and postsurgical chronic pain (often neuro-
pathic in origin), is increasing (Hall 2008).

Neuropathic pain is known to be difficult to treat effectively;
only a minority of individuals experience clinically relevant ben-

efit from any one intervention. A multi-disciplinary approach
is now advocated, with pharmacological interventions combined
with physical and/or cognitive interventions. Conventional anal-
gesics usually are not effective. Some patients may benefit from
a topical lidocaine patch or low-concentration topical capsaicin,
although evidence showing benefits is uncertain (Anitescu 2013;
Derry 2012; Khaliq 2007). High-concentration topical capsaicin
may prove helpful for some patients with postherpetic neural-
gia (Derry 2013). Treatment more usually consists of so-called
unconventional analgesics such as antidepressants (e.g. duloxe-
tine, amitriptyline) or antiepileptics (e.g. gabapentin, pregabalin)
(Lunn 2009; Moore 2009; Moore 2011a; Moore 2012a; Sultan
2008). An overview of treatment guidelines points out general
similarities, as well as differences, in treatment approaches (Hurley
2013; O’Connor 2009; Smith 2013). The proportion of patients
who achieve worthwhile pain relief (typically > 50% reduction
in pain intensity) is small, generally 10% to 25% greater than
with placebo, and numbers needed to treat for additional benefit
(NNTBs) are usually between four and 10 (Moore 2013).
Chronic painful conditions accounted for five of the 11 top-rank-
ing conditions for years lived with disability in 2010 (Vos 2012),
and they are responsible for considerable loss of quality of life and
employment, and for increased healthcare costs (Andrew 2014).

Description of the intervention

Clonidine is a presynaptic alpha-2-adrenergic receptor agonist and
an agonist of imidazoline receptors (Eisenach 1996). It has been
in clinical use for over 40 years. It was first registered for treatment
of hypertension but later proved effective for treatment of acute
and chronic pain (Neil 2011). Clonidine is an extremely potent
antinociceptive agent with potency equal to or greater than that
reported for morphine (Gentili 1997; Samso 1996). Clonidine
has been used to treat acute and chronic pain and may be effective
when applied intravenously, epidurally and intrathecally (Asano
2000; Eisenach 1995; Hassenbusch 2002; Sierralta 1996). How-
ever, systemic and central use of clonidine is limited by undesir-
able adverse events including sedation, dry mouth, hypotension
and rebound hypertension (Dias 1999; Puskas 2003). Recently
topical forms of administration have been developed with inten-
tion to limit centrally mediated adverse events without reduction
in analgesic efficacy (Sawynok 2003). Clonidine is lipophilic and
casily penetrates skin to reach the local antinociceptive pathways.
The half-life of clonidine is about eight hours; thus it should be
applied three times daily. Clonidine can be prepared in various
concentrations by compounding pharmacies (Flores 2012).

Topical clonidine (TC) proved to be an effective analgesic in sev-
eral animal studies. Dogrul 2004 demonstrated that topical ad-
ministration of clonidine increased the pain threshold to radiant
heat stimuli (measured by tail-flick test) in mice. Antinociceptive
activity was limited to the portion of the tail exposed to drug solu-
tion. Systemic administration of the alpha-2-receptor antagonist,
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yohimbine, before immersion of the tail blocked the antinocicep-
tive activity of TC (Dogrul 2004). Chi 2007 studied the efficacy
of topically applied clonidine in an animal model of neuropathic,
postoperative and inflammatory pain. Clonidine turned out to be
effective in neuropathic pain, only partially effective in postoper-
ative pain and not effective in inflammatory pain. The analgesic
efficacy of clonidine in postoperative pain manifested on the sixth
day of application and reduction in thermal hyperalgesia - not
mechanical allodynia - were observed (Chi 2007).

How the intervention might work

Target receptors for clonidine - alpha-2 receptors - are located in
the brain, spinal cord and dorsal root ganglia and on sensory neu-
rons (Kawaski 2003; Ongioco 2000; Riedl 2009). Activation of al-
pha-2 receptors leads to release of an inhibitory G-protein, which
down-regulates adenylate cyclase and other second messengers re-
sponsible for initiating and maintaining the abnormal excitability
of nociceptors (Lavand’homme 2002). Antinociceptive effects of
clonidine are mediated via spinal and supraspinal sites of action
(Asano 2000; Bernard 1994; Buerkle 1998). However, investiga-
tors in previous studies proved that peripheral administration of al-
pha-2-receptor agonists also induces antinociception (Aley 1997;
Buerkle 1998; Buerkle 2000; Gentili 1996). The mechanism of
action of clonidine is similar to that of opioids. Antinociceptive
effects of topically administered opioids have been reported pre-
viously (Kolesnikov 1999; Kolesnikov 2000); however, tolerance
to antinociceptive action was observed after repeated administra-
tion (Kolesnikov 1999). Tolerance to the antinociceptive action of
clonidine was observed in animal studies and was not attenuated
by N-Methyl-D-aspartate (NMDA)-receptor antagonists such as
ketamine (Dogrul 2004).

Clonidine is also an imidazoline-receptor agonist. Stimulation of
the I-imidazoline subclass of receptors causes analgesia. I-im-
idazoline receptors are located centrally in the brain and spinal
cord and peripherally on peripheral nerve endings. Activation of
peripheral imidazoline receptors may be responsible for additional

mechanisms of analgesic activity of TC (Khan 1999).

Why it is important to do this review

Practitioners have attempted to use TC in the past to treat neu-
ropathic pain; however, no clear evidence is available to support
this clinical practice. Recently, new randomised clinical trials in-
vestigating this topic have been published. The aim of this review
is to determine whether TC is effective in neuropathic pain and
to specify in which particular neuropathic pain conditions it is
effective. No Cochrane review authors have examined this topic.
Standards used to assess evidence in chronic pain trials have
changed substantially, with particular attention paid to trial dura-
tion, withdrawals and statistical imputation following withdrawal

- all of which can substantially alter estimates of efficacy. The most
important change is the move from use of average pain scores, or
average change in pain scores, to the numbers of study partici-
pants who report a large decrease in pain (> 50%); this level of
pain relief has been shown to correlate with improvement in co-
morbid symptoms, function and quality of life. These standards
are set out in the reference guide for pain studies (Cochrane PaPa$S
Group 2011).

This Cochrane review was designed to assess evidence in ways
that make both statistical and clinical sense, and to use developing
criteria for what constitutes reliable evidence in chronic pain (
Moore 2010a). Trials included and analysed had to meet minimum
criteria for reporting quality (blinding, randomisation), validity
(duration, dose and timing, diagnosis, outcomes, etc.) and size
(ideally > 500 participants in a comparison in which the number
needed to treat for an additional beneficial outcome (NNTB) is
> 4) (Moore 1998). This approach imposes high standards and

marks a departure from the way previous reviews were conducted.

OBJECTIVES

The objectives of this review were to assess the analgesic efficacy
of TC for chronic neuropathic pain in adults and to assess the
frequency of adverse events associated with clinical use of TC for
chronic neuropathic pain.

METHODS

Criteria for considering studies for this review

Types of studies

Studies meeting the inclusion criteria were randomised controlled
trials (RCTs) with double-blind assessment of participant out-
comes following two weeks of treatment or longer. Cross-over
studies could also be included, provided results for the first phase
were reported clearly. We required full journal publications, with
the exception of online clinical trial results summaries of other-
wise unpublished clinical trials and abstracts, with sufficient data
for analysis. We did not include short abstracts (usually meeting
reports). We excluded studies that were non-randomised studies
of experimental pain, case reports and clinical observations. We

applied no language restrictions.

Types of participants

We included adult participants 18 years of age and older. Partici-
pants had to have one or more of a wide range of chronic neuro-
pathic pain conditions including the following.

Topical clonidine for neuropathic pain (Review)
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PDN.

Postherpetic neuralgia.

Trigeminal neuralgia.

Phantom limb pain.

Postoperative or traumatic neuropathic pain.
Complex regional pain syndrome.

Cancer-related neuropathy.

Human immunodeficiency virus (HIV) neuropathy.

Spinal cord injury.

Types of interventions

TC had to be administered to a painful area for relief of neuro-
pathic pain in a form of cream, ointment, gel, patch or plaster and
compared with placebo or any active comparator. We included
studies in which the active comparator was administered via any
route: topically, orally, intravenously, subcutaneously, etc. We did
not include studies clonidine was applied transdermally with in-
tention to produce a systemic effect - not a local effect.

Types of outcome measures

We anticipated that studies would have used a variety of outcome
measures, with most studies using standard subjective scales (nu-
merical rating scale (NRS) or visual analogue scale (VAS)) for pain
intensity or pain relief, or both. We were particularly interested
in Initiative on Methods, Measurement and Pain Assessment in
Clinical Trials IMMPACT) definitions of moderate and substan-
tial benefit in chronic pain studies (Dworkin 2008). Benefit is de-
fined as at least 30% pain relief over baseline (moderate), at least
50% pain relief over baseline (substantial), much or very much
improved on the Patient Global Impression of Change (PGIC)
(moderate) and very much improved on PGIC (substantial). These
outcomes are different from those used in most earlier reviews,
concentrating as they do on dichotomous outcomes, when pain
responses do not follow a normal (Gaussian) distribution. People
with chronic pain desire high levels of pain relief, ideally more
than 50%, and pain not worse than mild (O’Brien 2010).

We included a ’Summary of findings’ table, which contains out-
comes of at least 50% and at least 30% reduction in pain inten-
sity, PGIC, adverse event withdrawals and occurrence at least one
adverse event.

Primary outcomes

e Darticipant-reported pain relief of 30% or greater.

e Darticipant-reported pain relief of 50% or greater.

e Much or very much improved on patient global impression
of change scale (PGIC).

e Very much improved on patient global impression of

change scale (PGIC) .

Secondary outcomes

e Any pain-related outcome indicating some improvement.

e Withdrawals due to lack of efficacy.

e Darticipants experiencing at least one adverse event.

e Darticipants experiencing any serious adverse event. Serious
adverse events typically include any untoward medical
occurrence or effect that at any dose results in death, is life-
threatening, requires hospitalisation or prolongation of existing
hospitalisation, results in persistent or significant disability or
incapacity, is a congenital anomaly or birth defect or is an
‘important medical event’ that may jeopardise the participant or
may require an intervention to prevent one of the above
characteristics/consequences.

o Withdrawals due to adverse events.

e Specific adverse events, particularly somnolence and
dizziness.

e Skin biopsy results.

Search methods for identification of studies

Electronic searches

We searched the following databases.

e Cochrane Register of Studies (CRS) Online (Cochrane
Central Register of Controlled Trials (CENTRAL)), 17
September 2014.

o MEDLINE and MEDLINE in Process (Ovid), 1946 to 16
September 2014.

o EMBASE (Ovid), 1974 to 16 September 2014.

We used medical subject headings (MeSH) or equivalent and
text word terms and applied no language restrictions. We tailored
searches to individual databases and have provided our search
strategies in Appendix 2, Appendix 3 and Appendix 4. The most
recent search was performed on 17 September 2014.

Searching other resources

On 30 September 2014, we searched the metaRegister of con-
trolled trials (mRCT) (htep://www.controlled-trials.com/mrct/),
ClinicalTrials.gov (http://clinicaltrials.gov/) and the World Health
Organization (WHO) International Clinical Trials Registry Plat-
form (ICTRP) search portal (http://apps.who.int/trialsearch/) for
ongoing trials. In addition, we checked the reference lists of re-
views and retrieved articles for additional studies and searched ci-
tations on key articles. We contacted experts in the field to ask
about unpublished and ongoing trials and contacted investigators

or study sponsors when necessary.
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Data collection and analysis

We intended to perform separate analyses according to particular
neuropathic pain conditions; however, we found only studies on

PDN.

Selection of studies

We determined eligibility by reading the abstract of each study
identified by the search. We eliminated studies that clearly did
not satisfy our inclusion criteria, and we obtained full copies of
remaining studies; three review authors (A. Wrzosek, J. Jakowicka,
J. Woron) made these decisions. We obtained full texts of stud-
ies identified by at least one review author. Two review authors
(A. Wrzosek, J. Jakowicka) independently read the full texts of
these studies and decided whether they met the inclusion criteria.
In cases of disagreement, review authors reached conclusions by
discussion or, if not possible, by secking the opinion of a third
review author (J. Wordliczek or J. Dobrogowski) to resolve the
disagreement. We did not anonymise the studies in any way be-
fore assessment. We created a Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) flow diagram to
document the screening process (Liberati 2009), as recommended
in the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011).

Data extraction and management

Two review authors (A. Wrzosek, J. Jakowicka) independently ex-
tracted data from the studies using a standard data extraction form
(Appendix 5). We resolved disagreements by consultation and dis-
cussion with a third review author (J. Wordliczek). One review
author (A. Wrzosek) entered data into the statistical software of
The Cochrane Collaboration - Review Manager 2014 - and an-
other review author (J. Jakowicka) checked data for correctness.
We included the following data when available.

e Study design.

e Pain condition.

o Inclusion criteria.

o Exclusion criteria.

e Number of participants screened/enrolled/randomly
assigned to each treatment arm.

e Mean age.

o Number of males.

e Duration of pain condition.

e Mean baseline pain intensity.

e Intervention: form of application, place of application,
concentration, dose, dosing regimen.

e Control: form of application, place of application,
concentration, dose, dosing regimen.

e Outcomes.

e Other important information.

Assessment of risk of bias in included studies

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

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

We assessed the following for each study.

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

o Allocation concealment (checking for possible selection
bias). The method used to conceal allocation to interventions
before assignment determines whether intervention allocation
could have been foreseen in advance of, or during, recruitment,
or could have changed after assignment. We assessed methods as
follows: low risk of bias (e.g. 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 (e.g. open list).

o Blinding of participants and personnel (checking for
possible performance bias). We assessed methods used to blind
study participants and personnel from knowledge of which
intervention a participant received. We assessed these methods as
follows: low risk of bias (study states that it was blinded and
describes the method used to achieve blinding, e.g. identical
tablets; matched in appearance and smell); unclear risk of bias
(study states that it was blinded but does not provide an
adequate description of how this was achieved). We excluded
studies that were not double-blind.

e Blinding of outcome assessment (checking for possible
detection bias). We assessed methods used to blind outcome
assessors from knowledge of which intervention a participant
received. We assessed these methods as follows: low risk of bias
(study states that outcome assessor was blinded and describes the
method used to achieve blinding); unclear risk of bias
(information indicates that the assessor was blinded; however, it
is not clear whether the method used for assessor blinding was
suitable); high risk of bias (lack of blinding).

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

o Size of the study (checking for possible biases confounded
by small size). We assessed studies as having low risk of bias (>
200 participants per treatment arm); unclear risk of bias (50 to
199 participants per treatment arm); high risk of bias (< 50
participants per treatment arm).

Measures of treatment effect

We used dichotomous data to calculate relative risk (or ’risk ra-
tio (RR)) and number needed to treat for an additional benefi-
cial outcome (NNTB) with 95% confidence intervals to establish
statistical differences. We calculated NNTBs as the reciprocal of
absolute risk reduction (ARR). For unwanted effects, the NNTB
becomes the number needed to treat for an additional harmful
outcome (NNTH), which is calculated in the same manner. We
used a fixed-effect model unless significant statistical heterogeneity
was found (Data synthesis). Because the amount of evidence was
small, we decided to include continuous outcomes for illustrative
purposes only.

Unit of analysis issues

We accepted randomisation by individual participant only.

We accepted cross-over studies only if clear reporting for the first
cross-over phase was available.

We planned to split the control treatment arm between active
treatment arms in a single study in a situation in which active
treatment arms were not combined for analysis; however, this was
not the case in this review.

Dealing with missing data

We used intention-to-treat (ITT) analysis when the ITT popula-
tion consisted of participants who were randomly assigned, took
atleast one dose of assigned study medication and provided at least
one postbaseline assessment. Missing participants were assigned
zero improvement.

Assessment of heterogeneity

We dealt with clinical heterogeneity by combining studies that
examined similar conditions. We assessed statistical heterogeneity
by using the I2 statistic (Higgins 2011). When I was greater than

50%, we considered possible reasons.

Assessment of reporting biases

The aim of this review was to use dichotomous data of known
utility (Moore 2010c). The review does not depend on what au-
thors of the original studies chose to report, although clearly dif-
ficulties could arise in studies that failed to report dichotomous
results. For illustrative purposes, we used one continuous outcome

- change in average pain severity as reported by participants using
the Numerical Pain Rating Scale (NPRS), which, however, poorly
reflects efficacy and udility.

We did not undertake a specific analysis to detect publication bias
due to the small number of included studies, although we had
planned to assess publication bias using a method designed to
detect the quantity of unpublished data with a null effect required
to make any result clinically irrelevant (usually taken to mean an
NNTB > 10) (Moore 2008).

Data synthesis

We used a fixed-effect model for meta-analysis when we found no
significant heterogeneity among studies, and in cases of significant
heterogeneity, we used a random-effects model.

We analysed data for each painful condition in three tiers, accord-
ing to outcome and freedom from known sources of bias.

o The first tier uses data meeting current best standards, when
studies report the outcome of at least 50% reduction in pain
intensity over baseline (or its equivalent), without use of last
observation carried forward (LOCEF) or other imputation
methods for dropouts; report an ITT analysis; last eight weeks or
longer; have a parallel-group design and include at least 200
participants (preferably > 400) in the comparison (Moore
2010a, Moore 2012b). These top-tier results are reported first.

e The second tier uses data from at least 200 participants in
cases where one or more of the above conditions are not met (e.g.
reporting > 30% pain intensity reduction, using LOCF or a
completer analysis, or lasting four to eight weeks).

o The third tier of evidence relates to data from fewer than
200 participants, or when significant problems are expected
because, for example, studies are of very short duration (< 4
weeks); major heterogeneity is noted between studies;
shortcomings are evident in allocation concealment; or attrition
or incomplete outcome data are reported. For this third tier of
evidence, no data synthesis is reasonable, and this may be
misleading, but an indication of beneficial effects might be

possible.

Subgroup analysis and investigation of heterogeneity

We planned all analyses according to individual painful conditions
because placebo response rates with the same outcome can vary
between conditions, as can drug-specific effects (Moore 2009).
However, data were insufficient for performance of any meaningful
subgroup analysis.

Sensitivity analysis

We did not conduct sensitivity analyses because available evidence
was too limited to allow reliable analysis. Also, sensitivity analyses
based on different concentrations of drug were not possible.
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RESULTS reviews and retrieved articles. Elimination of duplicates resulted in
1666 references. Three independent review authors (A. Wrzosek,
J. Jakowicka, J. Woron) assessed abstracts and titles to eliminate all
Description of studies studies clearly outside the scope of this review. We identified seven
full texts as potentially meeting our inclusion criteria. We excluded

See Characteristics of included studies and Characteristics of . . . ..
five studies and listed reasons for exclusion in the Characteristics

excluded studies tables. of excluded studies table (Byas-Smith 1995; Davis 1991; Lauretti
2009; Meno 2001; Zeigler 1992). Two studies met our inclusion
Results of the search criteria (Campbell 2009; Campbell 2012). The study of Campbell

Our search strategy identified 2234 studies (see Figure 1), and 2009 was reported only in abstract form. We contacted study

we identified 25 additional studies by searching reference lists of authors and obrained additional unpublished information.
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Figure 1. Study flow diagram.
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We found one ongoing study (NCT02068027), which should
have started in March 2014. This multi-centre, double blind, ran-
domised, placebo-controlled trial has been designed to assess the
effectiveness of 0.1% TC gel in PDN. Study duration is 12 weeks,
and planned outcome measures include change in pain intensity,
mean pain intensity and mean daily worst pain. Study authors plan
to enrol 140 participants. No results of this study are available at
this time.

We found one registered, randomised study (NCT00661063) on
efficacy and safety of TC 1% gel compared with placebo or ke-
tamine. Planned study duration was 12 weeks. The study was to
start in 2008, but we have found no study results. We tried to con-
tact study authors by phone and by email (as provided in the study
description on clinicaltrials.gov), but they have not responded.

Included studies

Both included studies are published in English and were conducted
in the USA by the same first author. Both studies assessed efficacy
and safety of topically applied clonidine gel in adult patients with
PDN. The total number of participants in both studies was 344.
In Campbell 2009, investigators applied gel to both feet twice
daily for two weeks, then three times daily for eight weeks total.
A total of 54 participants received 650 pL of 0.1% TC per foot,
and another 54 participants received 500 pL of 0.2% clonidine
per foot. The control group (57 participants) was given placebo.

In Campbell 2012, 91 participants were allocated to the cloni-
dine group and received 650 pg of 0.1% clonidine gel three times
daily for 12 weeks. The control group (91 participants) received
matching placebo. One participant in each group did not receive
allocation intervention because these participants were found to
be ineligible after randomisation. One participant in the cloni-
dine group was excluded from the ITT population because no
baseline NPRS score was obtained. During the screening phase of
the study, researchers assessed nociceptor function by determining
pain response to 0.1% topical capsaicin applied to the pretibial

area for 30 minutes. Capsaicin responders were defined as partici-
pants with pain intensity of 2 or more points on the NPRS during
capsaicin stimulation; investigators identified 33 such individuals
in the clonidine group and 30 in the placebo group.

Baseline participant characteristics did not differ significantly be-
tween groups in both studies. More than 80% of participants had
type 2 diabetes. In Campbell 2012, mean duration of diabetes was
approximately 10 years, and mean duration of pain was approx-
imately three years. Mean baseline pain intensity was about 6.5
points on the NPRS scale. Campbell 2009 did not provide such
information.

The drug manufacturer Arcion Therapeutics supported both stud-
ies.

Excluded studies

We excluded five potentially relevant studies from the analysis.
Reasons for exclusion included lack of a control group in two
studies (Davis 1991; Meno 2001) and transdermal - not topical
- drug delivery in three studies (Byas-Smith 1995; Lauretti 2009;
Zeigler 1992). Transdermal application is intended to exert pre-
dominantly systemic effects, and skin is only a vehicle for admin-
istration. This form of application allows slow and gradual release
of medication into the bloodstream with relatively constant blood
levels. Topical administration exerts mainly peripheral effects at
the site of application.

Risk of bias in included studies

We used the domain-based evaluation table of The Cochrane Col-
laboration, which is provided in Review Manager 2014, to assess
the validity and quality of included trials. Details of the assess-
ment are specified in Characteristics of included studies tables,
and summaries of assessments are given in Figure 2 and Figure
3. Campbell 2009 was determined to be at high risk of bias, and
Campbell 2012 at moderate risk.
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Figure 2. Risk of bias graph: review authors’ judgements about each risk of bias item presented as
percentages across all included studies.
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Figure 3. Risk of bias summary: review authors’ judgements about each risk of bias item for each included
study.

Fandom seguence generation (selection hias)

Allocation concealment (selection hias)

Blinding of patdicipants and personnel (performance bias)

Blinding of outcome assessment (detection hias)

Size of study

Camphell 2009

LY

Camphell 2012

LY

® | @ | ncomplete outcorne data (attrition bias)
® | @ | Selective reporting (reporting bias)

LY

Allocation

In Campbell 2009, information about selection bias is unclear.
Study authors stated only that the study was randomised and pro-
vided no information on methods of randomisation and allocation
concealment. In Campbell 2012, randomisation was adequate,
and we have no information on allocation concealment. We con-
sidered this study to be at moderate risk of selection bias.

Blinding

Campbell 2009 provides no information on blinding methods,

and we considered this study to have unclear risk of bias. Campbell
2012 stated that the placebo formulation was identical in appear-
ance, consistency, packaging and labelling, and we considered this
study to have low risks of performance and detection bias.

Incomplete outcome data

Campbell 2009 was defined as having high risk of attrition bias
because the number of participants randomly assigned is not equal
to the number described in the demographics table (one partici-
pant is missing). Some results are missing, and researchers offer no
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information about how they dealt with missing data in this study.
Campbell 2012 was defined as having low risk of bias as baseline
observation carried forward was used as an imputation method,
and clear information about the number of participants lost from
observation was given.

Selective reporting

Campbell 2009 was defined as having high risk of bias because
results as presented were unclear. Campbell 2012 was defined as
having low risk of reporting bias, as all results were stated clearly
and were consistent with the Methods section of the study.

Other potential sources of bias

Both studies included fewer than 200 participants; thus we iden-
tified a potentially moderate risk of bias.

The same company supported both studies, which were conducted
by the same main author; this may contribute to potential sources

of bias.

Effects of interventions

See: Summary of findings for the main comparison

First-tier evidence

We found no first-tier evidence on the efficacy and safety of TC
in neuropathic pain.

Second-tier evidence

The two included studies provided some evidence that TC may
be effective in the treatment of PDN. We found no studies on the
efficacy of TC in other pain conditions.

Primary outcome measures

Meta-analysis of results of included studies (Campbell 2009;
Campbell 2012) showed that TC might be effective for treatment
of adults with PDN. More participants in the clonidine group ex-
perienced at least 30% pain reduction compared with those given
placebo (RR 1.35, 95% CI 1.03 to 1.77) during a an eight- to 12-
week treatment period (Figure 4). The number needed to treat to

achieve this endpoint was 8.33, with 95% CI 4.3 to 50.

Figure 4. Forest plot of comparison: | Topical clonidine vs placebo in PDN, outcome: 1.1 Pain relief > 30%.

Topical clonidine Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Campbell 2009 51 108 17 47 38.3% 1.58[1.01, 2.47]
Campbell 2012 43 a9 36 90 B1.7% 1.21 [0.87, 1.68]
Total (95% CI) 197 147 100.0%  1.35[1.03, 1.77] L 2
Total events a4 53

Heterogeneity: Chi®=0.93, df=1 (P=034); F=0%
Testfor overall effect 2= 2.21 (F=0.03)

Secondary outcome measures

Results of the included studies showed no statistically significant
differences in the numbers of participants with at least one adverse
event (11.7% vs 12.9% in TC and placebo groups, respectively;
RR 0.65, 95% CI 0.14 to 3.05; Figure 5).

0.01 0.1 10 100
Favours placeho Favours topical clonidine
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Figure 5. Forest plot of comparison: | Topical clonidine vs placebo in PDN, outcome: 1.2 Participants with
> | adverse event.

Topical clonidine Placeho Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Campbell 2009 20 108 8 57 551% 1.32 [0.62, 2.81] —il—
Camphell 2012 3 89 11 80 44.9% 0.28 [0.08, 0.95] ——
Total (95% CI) 197 147 100.0% 0.65 [0.14, 3.05] -*'—
Total events 23 149
Heterogeneity: Tau®= 097, Chi®= 454 df=1({P=003), F=78% 'D.D1 DH 1'0 1DD'

Test for owerall effect: £=0.54 (P = 0.59)

Campbell 2012 reported no serious adverse events, and Campbell
2009 reported one severe adverse event in the placebo group. How-
ever, the study did not specify what adverse event occurred and
whether it met the criteria for serious adverse events as specified
in this review.

Third-tier evidence

Third-tier evidence is based on the results of one study - Campbell
2012 or Campbell 2009.

Primary outcome measures

Results from Campbell 2012 suggest no statistically significant
differences with regard to pain relief of 50% or greater (RR 1.21,
95% CI 0.78 to 1.86) or PGIC scale (very much improved: RR
1.82, 95% CI 0.89 to 3.72; much or very much improved: RR
1.06, 95% CI 0.76 to 1.49).

Secondary outcome measures

In Campbell 2012, a statistically significant difference between
changes was noted in average pain severity from baseline to week
12 (reported by participants in their diaries using the NPRS scale).
Patients in the TC group had a 2.3-point reduction compared
with a 1.7-point reduction in the placebo group.

Campbell 2012 reported no statistically significant differences be-
tween groups with regard to rate of withdrawal due to adverse
events (RR 0.3, 95% CI 0.03 to 3.23) or rate of withdrawal due
to lack of efficacy (RR 1.01, 95% CI 0.06 to 16.42). Investiga-
tors reported no statistically significant differences with regard to
scales assessing quality of life, such as the Brief Pain inventory, the
Chronic Pain Sleep Inventory and the Hospital and Depression
Scale.

Campbell 2012 reported the same number of participants with
adverse events associated with the nervous system (two partici-
pants per group), which included burning sensation, dizziness and
headache. Campbell 2009 described 11 adverse events associated
with the nervous system in the TC group and eight in the placebo
group. Study authors did not specify these adverse events.

Favours topical clonidine Favours placebo

No studies analysed difference in skin biopsy results between TC
and placebo.

’Summary of findings’

Available evidence suggests that TC might be effective for treat-
ment of PDN. This must be interpreted with caution because of
the limited number of available studies, the relatively low number
of participants included and the moderate to high risk of bias as-
signed to studies. Efficacy of TC in other neuropathic pain con-

ditions remains unclear because evidence is insufficient.

DISCUSSION

The major finding of this review is that very little evidence is avail-
able on the efficacy of topical clonidine (TC) in neuropathic pain.
The only two randomised controlled trials included individuals
suffering from painful diabetic neuropathy (PDN). We found no
studies on other neuropathic pain conditions. Neither trial meets
current standards of evidence for chronic pain as described in Ini-
tiative on Methods, Measurement and Pain Assessment in Clinical
Trials IMMPACT) recommendations (Dworkin 2008). The two
included studies provide only second- and third-tier evidence and
might be associated with meaningful bias regarding study design,
conduct and reporting, which can lead to favouring of active treat-
ment. Studies lasted eight to 12 weeks, which is a short period
for assessment of efficacy of drugs in chronic pain, and the obser-
vation period is definitely too short to permit judgements about

drug safety.

Available evidence indicates that we can suspect little benefit de-
rived from TC treatment of patients with PDN. We found no
evidence on TC given in other neuropathic pain conditions.

Summary of main results

Limited evidence based on a small number of middle- to low-
quality studies suggests that TC may provide some benefit for in-
dividuals with PDN. We found no evidence on use of TC in other
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neuropathic pain conditions. Two studies met the inclusion crite-
ria of the review and provided second- and third-tier evidence. For
PDN, TC was no better than placebo for at least 50% reduction
in pain intensity and on the Patient Global Impression of Change
(PGIC) scale. TC was significantly better than placebo with regard
to at least 30% reduction in pain intensity (risk ratio (RR) 1.35,
95% confidence interval (CI) 1.03 to 1.77). The number needed
to treat for an additional beneficial outcome for this endpoint was
relatively high and equalled 8.33 with a wide 95% confidence
interval (4.3 to 50), which brings additional uncertainty to the
results. Moreover, many participants (36%) in the placebo group
reached 30% pain reduction. For the TC group, this value was
49%. This means that only 13% of patients would benefit from
the drug. It has to be pointed out that in Campbell 2012, mean
pain duration was around three years, and individuals were unsuc-
cessfully treated with other drugs, including antidepressants, anti-
convulsants and opioids. Mean pain intensity at inclusion was ap-
proximately 6.5 on the Numerical Pain Rating Scale (NPRS). No
such information is given in Campbell 2009. Use of active treat-
ment rather than placebo could reveal more information about
the comparative efficacy of TC versus other drugs; however, such
studies were not done.

In astudy of Campbell 2012, participants experienced stimulation
with 0.1% capsaicin during the screening phase. Even though top-
ical capsaicin in a concentration of 8% may produce long-lasting
pain relief (Derry 2013), we believe that 0.1% capsaicin should
not influence response to clonidine; however, such a situation can-
not be ruled out completely. Even though authors of the study
claim better results among capsaicin responders, these findings are
not statistically significant (change in PGIC scale), and results for
at least 50% and 30% pain relief are not presented for this selected
group of patients.

Investigators found no differences in the numbers of participants
with adverse events, the numbers of withdrawals due to adverse
events, lack of efficacy and overall withdrawal rate; however, dif-
ferences could not be detected because relatively few participants
were included and trial duration was short. As only a very small
concentration of clonidine is reached in plasma during topical ap-
plication (Campbell 2012), it can be assumed that topical use will
be associated with few important adverse events.

One ongoing trial may bring new evidence (NCT02068027). This
trial, which was supposed to start in March 2014, will include
individuals with PDN, and about 140 participants are expected
to enrol. The other registered trial (NCT00661063) is not likely
to bring any evidence, as it should have started in 2008, and we
do have had no results until now. We tried to contact the authors
of this study by email and by phone, but they have not responded.

Overall completeness and applicability of
evidence

It is likely that all reliable trials have been found during the search;
however, they might be subject to significant bias favouring active
treatment. The number of identified trials is very small (two trials),
and we have assessed them as having moderate and high risk of bias.
The assessment of Campbell 2009 was based only on the abstract
publication and on unpublished data provided by study authors.
This limits to a great extent the applicability of the evidence.
Other drugs are available for treatment of individuals with PDN
with lower numbers needed to treat for an additional benefi-
cial outcome (NNTBs). Duloxetine has an NNTB of five for at
least 50% and 30% pain reduction (Lunn 2014). Gabapentin,
pregabalin and oxcarbazepine have NNTBs around six (Moore
2014; Wiffen 2013; Zhou 2013). Carbamazepine has an NNTB
of 1.9 for PDN, trigeminal neuralgia and chronic poststroke pain
(Wiffen 2014).

Thus, we can conclude that TC should not be used as first-line
treatment for chronic neuropathic pain. TC probably could be
used in individuals with PDN when no other treatment options
are available. These results cannot be extrapolated to other neuro-
pathic pain conditions.

New clinical trials are needed to establish the role of TC in other
neuropathic pain conditions. Studies are also needed to assess use
of the drug in PDN for patients with recently diagnosed pain.

Quality of the evidence

All studies included in this review had to meet basic requirements
such as randomisation and blinding; however, none of the stud-
ies met current standards of efficacy trials on chronic pain, as de-
scribed in the IMMPACT recommendations (Dworkin 2008).
One study was classified as low quality, and the other as moderate
quality.

The drug manufacturer Arcion Therapeutics supported both stud-
ies.

Campbell 2009 was based on the published abstract and on un-
published data, so the study has high potential of reporting bias.

Potential biases in the review process

We used a comprehensive search strategy based on previous
Cochrane reviews for randomised controlled trials on neuropathic
pain. We did not restrict our search to topical application of the
drug, so we could identify all relevant studies. Additionally, we
searched reference lists of potentially relevant studies and reviews,
searched trial registries and contacted experts in the field. Two in-
dependent review authors read abstracts identified by the search.
The probability that any important studies were omitted in the
search process is low, as is the possibility of bias in this review
process.
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Agreements and disagreements with other
studies or reviews

Recently, a systematic review with meta-analysis that focused on
pharmacotherapy for neuropathic pain in adults was published
(Finnerup 2015). Review authors included studies on topical
clonidine for neuropathic pain treatment and state that Grades
of Recommendation, Assessment, Development and Evaluation
(GRADE) recommendations are inconclusive because of dis-
crepant findings.

AUTHORS’ CONCLUSIONS

Implications for practice

Limited evidence based on a small number of studies of moderate
to low quality indicates that TC may provide some benefit for
individuals with peripheral diabetic neuropathy.
Implications for research

Good quality randomised controlled trials are needed to estab-

lish the role of TC in various neuropathic pain conditions such
as postherpetic neuralgia, trigeminal neuralgia, phantom limb
pain, complex regional pain syndrome and other peripheral neu-
ropathies. Comparative efficacy of TC versus other drugs and effi-
cacy of clonidine in patients with recently diagnosed PDN should
be investigated. Researchers should look for ways to identify pa-
tients who may respond to TC treatment.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Campbell 2009
Methods Randomised, double-blind, placebo-controlled study with 8-week treatment period
Participants Adult patients with PDN
Number of randomly assigned participants (C 0.1%/C 0.2%/P): 166 (54/54/57)
Study authors declare that 166 participants were randomly assigned; however, only 165
are described in the demographics table
Interventions Intervention group: 0.1% clonidine gel, 2 times daily, 650 pL per foot for the first 2
weeks and 3 times daily thereafter (n = 54)
0.2% clonidine gel, 2 times daily, 500 pL per foot for the first 2 weeks and 3 times daily
thereafter (n = 54)
Control group: placebo applied in the same way (n = 57)
Outcomes Numerical pain rating scale (NPRS)
Participants with > 30% pain reduction
Adverse events
Notes Unpublished data acquired from study authors
Participants were allowed to remain on concomitant medications
Drug manufacturer Archion Therapeutics was involved in the study
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk Not stated
bias)
Allocation concealment (selection bias) Unclear risk Not stated
Blinding of participants and personnel Unclear risk Not stated
(performance bias)
All outcomes
Blinding of outcome assessment (detection Unclear risk Not stated

bias)

All outcomes

Incomplete outcome data (attrition bias)
All outcomes

High risk Number of randomly assigned participants
not equal to the number described in the
demographics table (1 participant missing)

. Some results are missing
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Campbell 2009  (Continued)

Selective reporting (reporting bias) High risk No clear presentation of results

Size of study Unclear risk Size of study: more than 50 and fewer than
199 participants per treatment arm

Campbell 2012

Methods Randomised, double-blind, multi-centre (USA), parallel-group study, 12-week treat-
ment period
Study consists of a screening phase (28 + 7 days), a baseline phase (7 days), a treatment
phase and a follow-up period
During screening phase, nociceptor function was tested by determining pain response
t0 0.1% topical capsaicin applied to the pretibial area of each participant for 30 minutes

Participants Inclusion criteria

e DPatients between 18 and 80 years of age.

o Established diagnosis of diabetes (type I or II) with pain attributable to a
symmetrical stocking distribution neuropathy in lower extremities.

o Average daily pain score > 4 on an NPRS scale in the area of PDN.

o Neuropathic pain lasting 6 months to 5 years before screening.

e Stable glycaemic control regimen > 3 months.

e Stable analgesic regimen > 21 days before randomisation.

e Willingness to maintain current medication at the same dose throughout the
study.
Exclusion criteria

e Other chronic pain with greater intensity than PDN.

e Other chronic pain within the region of PDN.

e Any serious or unstable medical or psychological condition.

e Hypotension.

e History of illicit drug or alcohol abuse within a year.

e Pregnant or lactating females, planning to become pregnant or using unreliable
means of birth control.

o Cognitive or language difficulties that would impair understanding/completion of
assessment instruments.

e Receipt of other experimental drugs within 2 months of randomisation.

e Prior use of topical clonidine gel.

e Open lesions or skin conditions in the area of gel application.

e Known sensitivity or intolerance to clonidine.
Number of participants screened: 464
Number of randomly assigned participants (C/P): 182 (91/91)
Number of participants who received allocated intervention (C/P): 180 (90/90)
Mean age (C/P): 59.4/57.6 years
Number of males (C/P): 44/42
Duration of foot pain (years + SD; C/P): 3.0 + 1.3/2.9 + 1.3
Mean baseline pain (0 to 10 NPRS + SD): 6.4 + 1.4/6.5 + 1.5
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Campbell 2012 (Continued)

Interventions Intervention group: clonidine gel 650 pg per foot, 3 times daily, concentration 0.1% self
administered on both feet (n = 91)
Control group: matching placebo (n = 91)
464 participants were screened, 182 were randomly assigned (91/91), 90 participants
in both groups received allocated intervention (1 participant in each group was found
to be ineligible after randomisation, 1 participant in the clonidine group was excluded
from analysis because no baseline NPRS score was available
Intention-to-treat population: clonidine 89/placebo 90
Discontinuation: participants lost to follow-up: C-3/ P-4; withdrawal of participant
consent: C-1/P-1; protocol violation: C-2/P-4; adverse events: C-1/P-3; lack of efficacy:
C-1/P-1

Clonidine gel was self administered by participants at home

Outcomes Participants with > 30% pain reduction
Participants with > 50% pain reduction
Avarage pain severity
Brief Pain Inventory: severity scale, average pain, functional interference scale
Chronic Pain Sleep Inventory: overall seep quality
Clinician and Patient Global Impressions of Change: overall change in pain status
Hospital Anxiety and Depression Scale: anxiety scale, depression scale

Adverse events

Notes Participants discontinued use of “as needed” pain medications other than acetaminophen
(paracetamol), Daily pain medications were continued on stable daily dosing
97 participants underwent a 3-mm skin punch biopsy performed to quantify intraepi-
dermal nerve fiber density
Study was supported by the drug manufacturer Arcion Therapeutics

Risk of bias Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Randomisation in blocks with stratifica-
bias) tions with regard to baseline pain severity
Allocation concealment (selection bias) Unclear risk Not stated

Blinding of participants and personnel Low risk Placebo formulation was identical in ap-
(performance bias) pearance, consistency, packaging and la-
All outcomes belling

Blinding of outcome assessment (detection Unclear risk Not stated

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Baseline observation carried forward in
All outcomes cases of missing results
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Campbell 2012

(Continued)

Selective reporting (reporting bias) Low risk Clear presentation of results

Size of study

Unclear risk Size of study: more than 50 and fewer than
199 participants per treatment arm

Characteristics of excluded studies /[ordered by study ID]

Study

Reason for exclusion

Byas-Smith 1995

Transdermal, not topical drug delivery

Davis 1991

Lack of control group

Lauretti 2009

Transdermal, not topical drug delivery

Meno 2001

Lack of control group

Zeigler 1992

Transdermal, not topical drug delivery

Characteristics of ongoing studies [ordered by study ID]

NCT00661063

Trial name or title

Diabetic Neuropathy Topical Treatment

Methods Randomised, double-blind, placebo-controlled, parallel-group study
Study duration: 12 weeks

Participants Patients with a diagnosis of diabetes mellitus type I or II and mononeuropathy or polyneuropathy. Patients
had to be treated with tricyclic antidepressants or carbamazepine > 3 weeks
Age > 18 years

Interventions Participants were to receive clonidine 1% gel or ketamine 150 mcg/g bid or both, or placebo

Outcomes Pain evaluation by visual analogue scale

Pain evaluation by amount of rescue medication required

Starting date

Study should have started in 2008; however, no results were available until now. We tried to contact the study

author but without success

Contact information  Judymara L Gozzani; gozzani@osite.com.br

Notes
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NCT02068027

Trial name or title

Safety and Efficacy Study of Clonidine Hydrochloride Topical Gel, 0.1%, in the Treatment of Pain Associated

With Diabetic Neuropathy

Methods

Randomised, multi-centre, double blind, placebo-controlled, parallel-group study
Study duration: 12 weeks

Participants

Established diagnosis of diabetes (type I or II) with pain attributable to a symmetrical stocking distribution

neuropathy in lower extremities lasting > 3 months
Age 18 to 85 years
Estimated enrolment: 140 participants

Interventions

Intervention group: 0.1% clonidine gel
Control group: identical placebo

Outcomes

Change in average pain score (NPRS)
Mean daily average pain score (NPRS)
Mean daily worst pain intensity (NPRS)

Starting date

March 2014

Contact information

Tim M Warneke; MS twarneke@bdsi.com

Notes
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DATA AND ANALYSES

Comparison 1. Topical clonidine vs placebo in PDN

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Pain relief > 30% 2 344 Risk Ratio (M-H, Fixed, 95% CI)
2 Participants with > 1 adverse 2 344 Risk Ratio (M-H, Random, 95% CI)
event

1.35[1.03, 1.77]
0.65 [0.14, 3.05]

Analysis 1.1. Comparison | Topical clonidine vs placebo in PDN, Outcome | Pain relief > 30%.

Review: Topical clonidine for neuropathic pain
Comparison: | Topical clonidine vs placebo in PDN

Outcome: | Pain relief > 30%

Study or subgroup Topical clonidine Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

Campbell 2009 51/108 17157 ol 383 % 1.58 [ 1.01,247]
Campbell 2012 43/89 36/90 n 61.7% 1211087, 1.68]
Total (95% CI) 197 147 * 100.0 % 1.35[1.03, 1.77 ]

Total events: 94 (Topical clonidine), 53 (Placebo)
Heterogeneity: Chi? = 093, df = | (P = 0.34); 1> =0.0%
Test for overall effect: Z = 2.21 (P = 0.027)

Test for subgroup differences: Not applicable

0.0l

0.1

Favours placebo

Favours topical clonidine
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Analysis 1.2. Comparison | Topical clonidine vs placebo in PDN, Outcome 2 Participants with > | adverse

event.
Review: Topical clonidine for neuropathic pain
Comparison: | Topical clonidine vs placebo in PDN
Outcome: 2 Participants with > | adverse event
Study or subgroup Topical clonidine Placebo Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N cl Cl
Campbell 2009 20/108 8/57 i 55.1 % 1.32[0.62,281]
Campbell 2012 3/89 11/90 = 449 % 0.28[0.08, 096 ]
Total (95% CI) 197 147 —— 100.0 % 0.65 [ 0.14, 3.05 ]
Total events: 23 (Topical clonidine), 19 (Placebo)
Heterogeneity: Tau? = 0.97; Chi? = 4.54, df = | (P = 0.03); I> =78%
Test for overall effect: Z = 0.54 (P = 0.59)
Test for subgroup differences: Not applicable
001 0.1 | 10 100
Favours topical clonidine Favours placebo

APPENDICES

Appendix |. Methodological considerations for chronic pain

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

1. Pain results tend to have a U-shaped distribution rather than a bell-shaped distribution. This is true in acute pain (Moore
2011b; Moore 2011c), back pain (Moore 2010c), arthritis (Moore 2010b), as well as in fibromyalgia (Straube 2010); in all cases
average results usually describe the experience of almost no-one in the trial. Data expressed as averages are potentially misleading,
unless they can be proven to be suitable. As a consequence, we have to depend on dichotomous results (the individual either has or
does not have the outcome) usually from pain changes or patient global assessments. The IMMPACT group has helped with their
definitions of minimal, moderate, and substantial improvement (Dworkin 2008). In arthritis, trials shorter than 12 weeks, and
especially those shorter than eight weeks, overestimate the effect of treatment (Moore 2009); the effect is particularly strong for less
effective analgesics, and this may also be relevant in neuropathic-type pain.The proportion of patients with at least moderate benefit
can be small, even with an effective medicine, falling from 60% with an effective medicine in arthritis, to 30% in fibromyalgia
(Moore 2009; Moore 2010b; Straube 2008; Sultan 2008). A Cochrane review of pregabalin in neuropathic pain and fibromyalgia
demonstrated different response rates for different types of chronic pain (higher in diabetic neuropathy and postherpetic neuralgia
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and lower in central pain and fibromyalgia) (Moore 2009). This indicates that different neuropathic pain conditions should be treated
separately from one another, and that pooling should not be done unless there are good grounds for doing so. Finally, presently
unpublished individual patient analyses indicate that patients who get good pain relief (moderate or better) have major benefits in
many other outcomes, affecting quality of life in a significant way (Moore 2010d).

Appendix 2. CRS Online (CENTRAL) search strategy

#1 MESH DESCRIPTOR PAIN EXPLODE ALL TREES

#2 MESH DESCRIPTOR PERIPHERAL NERVOUS SYSTEM DISEASES EXPLODE ALL TREES

#3 MESH DESCRIPTOR SOMATOSENSORY DISORDERS

#4 MESH DESCRIPTOR MYOFASCIAL PAIN SYNDROMES EXPLODE ALL TREES

#5 MESH DESCRIPTOR POLYMYALGIA RHEUMATICA

#6 ((pain* or discomfort®) nearl0 (central or complex or rheumat* or muscl* or muscul® or myofasci* or nerv* or neuralg* or
neuropath®)): TLLAB,KY

#7 ((fibromyalgi* or fibrost* or FM or FMS)): T, AB,KY

#8 ((neur* or nerv*) near6 (compress® or damag*)): TI,AB,KY

#9 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8

#10 MESH DESCRIPTOR Clonidine EXPLODE ALL TREES

#11 ((Clonidin* or clofelin or klofelin or m5041t or catapres® or clopheline or m-5041¢ or st-155 or klofenil or isoglaucon or clofenil
or hemiton or st155 or catapresan or chlophazolin or gemiton or dixarit)): TI,AB,KY

#12 #10 OR #11

#13 #9 AND #12

Appendix 3. MEDLINE and MEDLINE In-Process (via Ovid) search strategy

1. exp PAIN/

2. exp PERIPHERAL NERVOUS SYSTEM DISEASES/

3. SOMATOSENSORY DISORDERS/

4. FIBROMYALGIA/ or exp MYOFASCIAL PAIN SYNDROMES/ or POLYMYALGIA RHEUMATICA/
5. ((pain* or discomfort®) adj10 (central or complex or rheumat® or muscl* or muscul® or myofasci* or nerv* or neuralg* or neu-
ropath*)).mp.

6. (fibromyalgi* or fibrost* or FM or FMS).mp.

7. ((neur* or nerv*) adj6 (compress* or damag*)).mp.

8. or/1-7

9. Clonidine/

10. (Clonidin* or clofelin or klofelin or m5041t or catapres* or clopheline or m-5041t or st-155 or klofenil or isoglaucon or clofenil
or hemiton or st155 or catapresan or chlophazolin or gemiton or dixarit).mp.

11. or/9-10

12. 8 and 11

13. randomized controlled trial.pt.

14. controlled clinical trial.pt.

15. randomized.ab.

16. placebo.ab.

17. drug therapy.fs.

18. randomly.ab.

19. trial.ab.

20. or/13-19

21. exp animals/ not humans.sh.

22.20 not 21

23.12 and 22
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Appendix 4. EMBASE search strategy (via Ovid)

1. exp PAIN/

2. exp PERIPHERAL NERVOUS SYSTEM DISEASES/

3. SOMATOSENSORY DISORDERS/

4. FIBROMYALGIA/ or exp MYOFASCIAL PAIN SYNDROMES/ or POLYMYALGIA RHEUMATICA/
5. ((pain* or discomfort®) adj10 (central or complex or rheumat* or muscl* or muscul® or myofasci* or nerv* or neuralg* or neu-
ropath*)).mp.

6. (fibromyalgi* or fibrost* or FM or FMS).mp.

7. ((neur* or nerv*) adj6 (compress* or damag*)).mp.

8. or/1-7

9. Clonidine/

10. (Clonidin* or clofelin or klofelin or m5041t or catapres* or clopheline or m-5041t or st-155 or klofenil or isoglaucon or clofenil
or hemiton or st155 or catapresan or chlophazolin or gemiton or dixarit).mp.
11. or/9-10

12. 8 and 11

13. random$.tw.

14. factorial$.tw.

15. crossover$.tw.

16. cross over$.tw.

17. cross-over$.tw.

18. placebo$.tw.

19. (doubl$ adj blind$).tw.

20. (singl$ adj blind$).tw.

21. assign$.tw.

22. allocat$.tw.

23. volunteer$.tw.

24. Crossover Procedure/

25. double-blind procedure.tw.

26. Randomized Controlled Trial/

27. Single Blind Procedure/

28. or/13-27

29. (animal/ or nonhuman/) not human/

30. 28 not 29

31.12 and 30

Appendix 5. Data extraction form

Study ID

Methods

Participants  Inclusion criteria:
Exclusion criteria:
Number of participants screened/enrolled:
Number of randomly assigned participants (C/P):
Number of participants who received allocated intervention (C/P):

Mean age (C/P):
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(Continued)

Number of males (C/P):

Duration of pain condition (years + SD; C/P):

Mean baseline pain intensity (NPRS; mean + SD; C/P):

Interventions Intervention group:
Control group:

Outcomes

Notes

C: clonidine group; P: placebo group.

Risk of bias assessment

Domain Risk of bias Support for judgement
Low risk High risk  Unclear

Random sequence gen-

eration

(selection bias)

Allocation
concealment
(selection bias)

Blinding of partici-
pants and personnel
(performance bias)

Blinding of outcome
assessment
(detection bias)

Incomplete  outcome
data
(attrition bias)

Selective outcome re-
porting?
(reporting bias)

Size of study

[suggest Size of study is added as an additional row]
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(Continued)

Notes: Notes:
WHAT’S NEW
Last assessed as up-to-date: 17 September 2014.
Date Event Description
4 April 2017  Review declared as stable ~ See Published notes.
CONTRIBUTIONS OF AUTHORS
Conceiving of the review: A. Wrzosek.
Co-ordinating the review: A. Wrzosek.
Undertaking manual searches: A. Wrzosek, J. Jakowicka, J. Woron, J. Wordliczek.
Screening search results: A. Wrzosek, J. Jakowicka, J. Woron.
Organizing retrieval of papers: A. Wrzosek, J. Woron.
Screening retrieved papers against inclusion criteria: A. Wrzosek, J. Jakowicka, J. Woron, J. Wordliczek.
Appraising quality of papers: A. Wrzosek, J. Jakowicka, J. Dobrogowski, J. Wordliczek.
Abstracting data from papers: A. Wrzosek, J. Jakowicka, J. Wordliczek.
Writing to authors of papers for additional information: A. Wrzosek.
Obtaining and screening data on unpublished studies: A. Wrzosek.
Managing data for the review: A. Wrzosek.
Entering data into Review Manager (RevMan 5.3): A. Wrzosek.
Analysing RevMan statistical data: A. Wrzosek.
Performing other statistical analysis not using RevMan 5.3: none.
Double-checking data entered by person one: A. Wrzosek; data checked by person two: ]. Jakowicka.
Writing the review: A. Wizosek, J. Jakowicka, J. Woron, J. Dobrogowski, J. Wordliczek.
Providing general advice on the conduct of this review: J. Wordliczek, J. Dobrogowski.
Taking responsibility for reading and checking the review before submission: A. Wrzosek, J. Wordliczek.
All authors will be responsible for updating the review.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW
The protocol and the review are different in several ways.

e In the protocol, we planned to analyse evidence in two tiers. The Cochrane PaPaS Group recommendations have changed since
that time and advise three tiers of evidence, so in this final review, we have included three tiers of evidence.

e As evidence was limited, we decided to include continuous outcomes in the review for illustrative purposes only.

e We decided to include an additional outcome in the ’Summary of findings’ table to better illustrate results of the review
reporting participants with at least one adverse event.

NOTES

No potentially relevant new studies have been published. Therefore, this review has now been stabilised following discussion with
the authors and editors. If appropriate, we will update the review if new evidence likely to change the conclusions is published, or if
standards change substantially which necessitate major revisions.

INDEX TERMS
Medical Subject Headings (MeSH)

Administration, Topical; Adrenergic alpha-2 Receptor Agonists [*administration & dosage]; Analgesics [*administration & dosage];
Chronic Pain [*drug therapy]; Clonidine [*administration & dosage]; Diabetic Neuropathies [*drug therapy]; Neuralgia [*drug
therapy]; Randomized Controlled Trials as Topic

MeSH check words

Humans
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