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Abstract

Background: Clinical trials have not yet compared the efficacy of

capsaicin 8% patch with current standard therapy in peripheral

neuropathic pain (PNP).

Objectives: Head-to-head efficacy and safety trial comparing the

capsaicin patch with pregabalin in PNP.

Methods: Open-label, randomized, multicentre, non-inferiority trial.

Patients with PNP, aged 18–80 years, were randomly assigned to either

the capsaicin 8% patch (n = 282) or an optimised dose of oral

pregabalin (n = 277), and assessed for a ≥30% mean decrease in

Numeric Pain Rating Scale (NPRS) score from baseline to Week 8.

Secondary endpoints included optimal therapeutic effect (OTE), time-to-

onset of pain relief and treatment satisfaction.

Results: The capsaicin 8% patch was non-inferior to pregabalin in

achievement of a ≥30% mean decrease in NPRS score from baseline to

Week 8 (55.7% vs. 54.5%, respectively; Odds ratio: 1.03 [95% CI: 0.72,

1.50]). The proportion of patients achieving OTE at Week 8 was 52.1%

for the capsaicin 8% patch versus 44.8% for pregabalin (difference:

7.3%; 95% CI: �0.9%, 15.6%). The median time-to-onset of pain relief

was significantly shorter for capsaicin 8% patch versus pregabalin (7.5

vs. 36.0 days; Hazard ratio: 1.68 [95% CI: 1.35, 2.08]; p < 0.0001).

Treatment satisfaction was also significantly greater with the capsaicin

8% patch versus pregabalin. TEAEs were mild-to-moderate in severity,

and resulted in treatment discontinuation only with pregabalin (n = 24).

Systemic adverse drug reactions ranged from 0 to 1.1% with capsaicin

8% patch and 2.5 to 18.4% with pregabalin.

Conclusions: The capsaicin 8% patch provided non-inferior pain relief

to an optimized dose of pregabalin in PNP, with a faster onset of action,

fewer systemic side effects and greater treatment satisfaction.
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1. Introduction

Painful neuropathy or peripheral neuropathic pain

(PNP) is a common neurological condition according

to the revised International Association for the Study

of Pain (IASP) definition (Treede et al., 2008), and is

estimated to affect ~7–8% of the general population

in Europe (Torrance et al., 2006; Bouhassira et al.,

2008). Managing patients with PNP is challenging

(Dworkin et al., 2007, 2010; Finnerup et al., 2010;

Finnerup, Attal et al., 2015); it often becomes

chronic, with marked long-term reductions in

health-related quality of life (HRQOL) (O’Connor,

2009), decreased individual productivity and

increased patient and healthcare expenditure

(Rodr�ıguez et al., 2007; Navarro et al., 2011). Aetiol-

ogies range from mechanical and inflammatory dis-

eases to injury and nerve compression (Hall et al.,

2006). A key pathophysiological mechanism is neu-

ronal hyperexcitability, both within the axon and

cell body as well as peripheral nociceptors (Truini

et al., 2013). This allows for single or combined ther-

apies targeting one or more sites within the neurone.

For example, pregabalin reduces neuronal excitabil-

ity in the central nervous system by reversibly bind-

ing alpha-2-delta subunits of the Ca++ channels, thus

reducing synaptic neurotransmitter release (Taylor

et al., 2007). It has established efficacy in treating

PNP, with one of the highest pain reductions over

placebo when compared with other oral drugs (Ney

et al., 2013) and, along with tricyclic antidepressants

such as amitriptyline, can be considered a standard

of care for the treatment of PNP (Finnerup, Attal

et al., 2015). However, its use is commonly associ-

ated with side effects, such as somnolence, dizziness,

weight gain and peripheral oedema that may be

severe enough to be either dose limiting or lead to

its discontinuation in clinical practice (Freynhagen et

al., 2015).

An example of a peripherally acting agent is cap-

saicin, a highly selective, potent and high-affinity

(in the low nanomolar range) exogenous agonist

for the transient receptor potential cation channel

subfamily V member 1 (TRPV1) receptors (Bley,

2013). A single 60-min application of a capsaicin

8% patch (hereon referred to as the capsaicin

patch) rapidly delivers capsaicin into the skin,

directly targeting the nociceptor leading to its de-

functionalization (Malmberg et al., 2004; Kennedy

et al., 2010; Anand and Bley, 2011). The efficacy

and safety of the capsaicin patch in the treatment

of PNP is well established (Backonja et al., 2008;

Simpson et al., 2008; Irving et al., 2011; Mou et al.,

2013) and it is approved for the treatment of PNP

in non-diabetic adults in the EU (QUTENZATM, SPC,

2014).

Due to differences in the design of controlled stud-

ies, the difficulty of selecting a blinded control for

the capsaicin patch and use of an active control,

numbers needed to treat (NNTs), the data suggest

that efficacy is lower for the capsaicin patch than

pregabalin (Moore et al., 2009; Derry et al., 2013).

Until now, no clinical trials have compared the

efficacy of the capsaicin patch with that of pregaba-

lin. Accordingly, this open-label, randomised, multi-

centre, non-inferiority study compared the efficacy

and safety of a single application of the capsaicin 8%

patch with oral pregabalin in patients with PNP over

8 weeks.

2. Methods

2.1 Patients

In this study (ELEVATE), patients were between 18

and 80 years of age and had a documented diagno-

sis of probable or definite PNP using the currently

recognized grading system (Treede et al., 2008).

Patients had PNP due to post-herpetic neuralgia

(PHN) (pain persisting for at least 6 months since

shingles vesicle crusting), post-traumatic nerve

injury (PNI) (minimum of 3 months) or non-dia-

betic painful peripheral polyneuropathy (minimum

of 3 months), and had an average numeric pain rat-

ing scale (NPRS) (Farrar et al., 2001) score ≥4 over

a period of at least 4 consecutive days. Patients had

to be na€ıve to treatment with the capsaicin 8%

patch and either na€ıve to treatment with pregabalin

and gabapentin, or, in the opinion of the investigator,

What’s already known about this topic?

• Pregabalin can be considered a standard of care

in treating peripheral neuropathic pain.

• However, side effects limit its usefulness.

What does this study add?

• We provide a direct comparison of pregabalin

with a topical capsaicin patch.

• It demonstrates capsaicin 8% patch is non-infe-

rior to pregabalin in relieving pain in patients

with PNP, with a more rapid onset of action,

fewer systemic side effects and greater treat-

ment satisfaction.
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had not received adequate treatment with pregaba-

lin or gabapentin (Dworkin et al., 2005). Women of

childbearing age must have had a negative preg-

nancy test result and been using an effective

method of contraception throughout the study per-

iod.

Patients were also excluded for the following

reasons: significant ongoing or recurrent pain of aeti-

ology other than PHN, PNI or non-diabetic painful

peripheral polyneuropathy; Complex Regional Pain

Syndrome (CRPS, Type I or II); neuropathic pain

related to previously administered radiotherapy, dia-

betes mellitus or HIV-associated nephropathy or

located only on the face, above the hairline of the

scalp and/or in proximity to mucous membranes;

severe loss of heat sensation in the painful area

indicative of C-fibre denervation; a daily pain score

of 10 on the NPRS for ≥4 days during the screening

period; past or current history of diabetes mellitus;

unstable or poorly controlled hypertension or a

recent history of a cardiovascular event which, in

the opinion of the investigator, would put the sub-

ject at risk of adverse cardiovascular reactions related

to the patch application procedure; creatinine clear-

ance <60 mL/min according to the Cockcroft-Gault

formula; clinical anxiety, depression or evidence of

cognitive impairment; planned elective surgery dur-

ing the trial; changes to stable neuropathic pain

background medication in the 4 weeks prior to the

baseline visit; use of opioids exceeding a total daily

dose of morphine of 200 mg/day or equivalent or

any intravenous opioids or tapentadol, regardless of

dose, within 7 days preceding the baseline visit; use

of any topical pain medication, such as non-steroidal

anti-inflammatory drugs, menthol, methyl salicylate,

local anaesthetics (including patch containing lido-

caine), steroids or capsaicin products on the painful

areas to be treated within 7 days preceding the base-

line visit; chemotherapy within 3 months of the

baseline visit, except maintenance hormone treat-

ment; use of any investigational agent within

30 days prior to baseline visit; active or chronic sub-

stance abuse or history of chronic substance abuse

within 1 year prior to screening; or, in the opinion

of the investigator, were not suitable for the study

for any reason.

The study was approved by the institutional

review board at each participating site, was done

in accordance with the ethical principles of the

Declaration of Helsinki (World Medical Association,

2013) and was consistent with good clinical prac-

tice guidelines and applicable regulatory require-

ments. Written, informed consent was obtained

from all patients before initiating study-related

procedures.

2.2 Study design

Assessment of the primary endpoint was at Week 8,

consistent with Phase III trials of the capsaicin patch

conducted in PHN patients (Backonja et al., 2008).

This assessment time point has also been used in a

number of pregabalin trials (Dworkin et al., 2003;

Sabatowski et al., 2004). The established primary

efficacy endpoint of ≥30% pain relief, as measured

by the NPRS score, was employed. Patients assigned

to the capsaicin patch arm received topical anaes-

thetic on their painful affected area(s) prior to place-

ment of capsaicin patches and could receive a short-

acting pain medication (including short-acting opi-

oids) up to 5 days to reduce patch-related pain/dis-

comfort. Short-acting pain medication was allowed

during patch application, or as needed for up to

5 days following patch application.

2.3 Procedures

The study comprised a baseline screening period of

at least 7 days, a treatment day (Day 0) and a post-

treatment assessment period of 8 weeks, with clinic

visits at 2, 4 and 8 weeks. Patients were randomly

assigned 1:1 to a high-concentration (640 lg/cm2

[8% weight for weight]) capsaicin patch (QUTEN-

ZATM, Astellas Pharma Europe Ltd, Chertsey, UK) or

oral pregabalin (75 mg capsules) at an optimized

dose to best match clinical practice in Europe. Ran-

domization was coordinated centrally using an Inter-

active Voice Response System which randomized

eligible patients to one of the two treatments arms,

assigned patient numbers and managed the distribu-

tion of the investigational medicinal product.

Patients were also randomized by gender and coun-

try. The Summary of Product Characteristics advises

that the dose of pregabalin should be up-titrated

over a period of 10–14 days to reduce the occur-

rence of dose-limiting AEs. In European clinical

practice, up-titration of the dose is often performed

over a longer time period, using varying dose

changes and frequency of up-titration steps. This

study was designed to reflect current clinical practice

as much as possible and thus included an up- and

down-titration scheme for pregabalin performed over

a period of 4 weeks. During this pregabalin titration

period, the initial dose of 75 mg/day was increased

by 75 mg every 3–4 days, up to the highest tolerated

dose or 600 mg/day. One pregabalin down-titration

was allowed by Week 4. For each patient, the
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optimal dose arrived at in this fashion was chosen

for the maintenance of pregabalin for the remainder

of the study from Weeks 4–8. Pregabalin 150–
600 mg/day was administered in two or three doses

a day. This method was intended to provide a level

of flexibility while minimizing variability and repre-

sented a compromise between the different clinical

practices across Europe. A topical anaesthetic cream

(e.g. 4% lidocaine cream) was applied for up to

60 min prior to the application of the capsaicin

patch. Up to four patches were applied (1120 cm2)

to the painful area(s) for 30 min to the feet or

60 min to any other part of the body. Assignment to

the treatment groups was done using a randomiza-

tion scheme stratified by country and gender. A

study withdrawal was considered to be a patient

who was enrolled in the study and who chose to

withdraw from the study prior to completion of all

study procedures. Patients were free to withdraw

from the study treatment and/or study for any rea-

son and at any time without giving reason for doing

so and without penalty or prejudice.

2.4 Assessments

2.4.1 Primary assessment

The proportion of patients in each arm who

achieved ≥30% decrease in the ‘average pain for

the past 24 h’ NPRS score was assessed from base-

line to Week 8. As in the capsaicin 8% patch clini-

cal trials (Backonja et al., 2008; Simpson et al.,

2008; Irving et al., 2011), a responder was defined

as a patient who exhibited a ≥30% decrease in

NPRS score from baseline. Baseline scores referred

to the mean NPRS scores recorded during the

screening period. Week 8 scores referred to the

mean NPRS scores recorded in the 7 days up to

and including the Week 8 visit.

2.4.2 Secondary assessments

The proportion of patients in each arm who achieved

optimal therapeutic effect (OTE) was assessed. OTE

was defined as: no change in background chronic

pain medication (assessed by an Independent Data

Review Board); no discontinuation of the study drug

due to lack of efficacy or tolerability prior to Week

8; ≥30% reduction in the NPRS score over at least 4

consecutive days from baseline to Week 8; and no

moderate or severe adverse drug reactions (ADRs)

during the stable treatment period. For the capsaicin

patch, the stable treatment period equated to weeks

1–8 of the treatment period. It excluded the first

week of treatment to avoid confounding factors asso-

ciated with the use of short-acting oral analgesics

during this period, and to allow for the onset of

action of the capsaicin patch. For pregabalin the sta-

ble treatment period equated to the period over

which the subject was dosed at the optimal mainte-

nance dose, and was different for each subject.

Time-to-onset of pain relief (in days) as assessed

by ≥30% reduction in the NPRS score. The median

time-to-onset of pain relief was the first of 3 conse-

cutive days where 50% of patients had a ≥30%
reduction in NPRS score versus baseline.

Change from baseline NPRS for the past 24 h was

assessed by the proportion of patients who achieved

≥30% and ≥50% decrease in the NPRS score from

baseline to the mean of all scores recorded between

Week 2 and Week 8, respectively; as well as the

absolute and per cent change.

Pre-specified analyses of the primary endpoint

were performed according to patient subgroups

based on patient age (<65, ≥65, <75 years), gender,

time since diagnosis (<6 months, ≥6 months to

≤1 year, >1 year to ≤2 years, >2 years to ≤10 years,

>10 years), maximum Neuropathic Pain Symptom

Inventory (NPSI) subscales [burning (superficial)

spontaneous pain, pressing (deep) spontaneous pain,

paroxymal pain, evoked pain, paraesthesia/dysaes-

thesia], type of pain (PHN, PNI, non-diabetic painful

peripheral polyneuropathy), pain grading (probable

neuropathic pain, definite neuropathic pain), base-

line pain score (<7, ≥7) and previous use of pregaba-

lin/gabapentin.

Treatment satisfaction, as assessed by the propor-

tion of patients who discontinued study drug or

withdrew from the study due to either a lack of effi-

cacy or tolerability; willingness to continue treat-

ment at Week 8; and the Treatment Satisfaction

Questionnaire for Medication (TSQM) questionnaire

at Week 4 and Week 8, with statistical comparisons

of TSQM scores adjusted for country group and

gender.

Other patient rated outcomes were assessed (EQ-

5D-5L, Patient Global Impression of Change, Medical

Outcomes Study 6-Item Cognitive Functioning and

Sleep) and will be reported separately.

Safety analyses were conducted on all patients

who received study drug. A treatment-emergent

adverse event (TEAE) was defined as an AE that

started or increased in severity after intake/applica-

tion of the study drug. An ADR was defined as an

AE with probable or possible relationship with the

study drug.
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2.5 Statistical analysis

The required sample size was calculated using a mar-

gin of non-inferiority Δ of �8.5% for the proportion

of responders, based on a systematic FDA review of

pregabalin. The primary analysis of efficacy was per-

formed on both the full analysis set (FAS) and Per Pro-

tocol Set (PPS). The FAS included all patients as

randomized who initiated study treatment. The PPS

used a subset of patients of the FAS, selected to ensure

sensitivity to differences in treatment effects. The

analysis of the primary efficacy variable was per-

formed using a generalized linear model (GLM) with

logit link function, adjusted on country and gender

and with baseline pain score as covariate. The null

hypothesis was tested using an odds ratio (OR) which

translated Δ into a margin on the OR scale (Δ0) of

0.693. The null hypothesis of inferiority was rejected

if the two-sided 95% confidence interval (CI) for the

OR of the capsaicin patch versus pregabalin fell com-

pletely above 0.693. The difference of means between

treatment groups, and corresponding 95% CI were

analysed for continuous secondary endpoints (except

time-to-onset of pain relief) using an analysis of

covariance (ANCOVA) model adjusted for gender,

baseline secondary endpoint and country. The 95%

CI of differences in proportions between both groups

were estimated using a large sample normal approxi-

mation. Time-to-onset of pain relief was analysed

using Kaplan–Meier techniques; categorical endpoints

were summarized by treatment and visit. For the pri-

mary and secondary endpoints, Baseline Observation

Carried Forward (BOCF) was used in case of missing

data at Week 8 except for TSQM where last observa-

tion carried forward (LOCF) was used.

All safety analyses were conducted on the Safety

Analysis Set (SAS). This population included all

patients who received study drug.

3. Results

3.1 Patients

Patients were enrolled at 92 sites in a total of 22

countries and regions: Armenia (4 sites), Austria (5

sites), Belarus (1 site), Belgium (5 sites), Bulgaria (5

sites), Czech Republic (2 sites), Finland (3 sites),

France (7 sites), Germany (5 sites), Greece (3 sites),

Hungary (1 site), Italy (10 sites), Poland (6 sites),

Portugal (3 sites), Romania (5 sites), Russia (7 sites),

Slovakia (3 sites), Slovenia (1 site), Spain (2 sites),

Sweden (3 sites), Turkey (5 sites) and the United

Kingdom (UK) (6 sites).

A total of 629 patients were enrolled in the study;

568 were randomized and 559 received study medica-

tion and were included in all safety and efficacy

analyses. Of those patients receiving treatment, 282

were treated with the capsaicin patch and 277

received pregabalin (Fig. 1). Following randomiza-

tion, nine patients did not receive treatment. Four

patients randomized to the capsaicin patch group

were not treated due to an administrative error: one

patient reported a pain score of 10 for at least 4 days

during screening; one patient experienced a severe

loss of heat sensation in the painful area, indicative of

C-fibre denervation; one patient was not in good

health and experienced high blood pressure during

the baseline screening period; no information was

available about the other patient. Five patients ran-

domized to the pregabalin group were not treated:

one patient did not take any pregabalin following ran-

domization and withdrew after 6 days; three patients

withdrew consent after randomization to pregabalin;

no information was available about the other patient.

In total, 47 patients discontinued from the study

(Fig. 1), six in the capsaicin patch group and 41 in

the pregabalin group; 24 due to AEs (all from the

pregabalin group), 18 who chose to withdraw (four

from the capsaicin patch group and 14 from the pre-

gabalin group) and five who reported the reason to

be lack of efficacy (two from the capsaicin patch

group and three from the pregabalin group). The

overall completion rate for the FAS was 96.5% for

the capsaicin patch and 83.7% for pregabalin. Demo-

graphics, baseline pain scores, duration of PNP, time

since diagnosis, pain grading, type of PNP, baseline

Screened
(n = 629)

Randomized
(n = 568)

Pregabalin
(n = 282)

FAS and SAS
(n = 282)

FAS and SAS 
(n = 277)

Completed study
(n = 276)

Completed study
(n = 236)

Capsaicin 8% 
patch

(n = 286)

Discontinued
the study
(n = 47)

Randomised –
Never received 
the study drug

(n = 9)

Screening failures
(n = 61)

n = 4 n = 5

n = 6 n = 41

Full analysis set; SAS: Safety analysis set

Figure 1 Disposition of patients.
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NPRS scores and previous use of pregabalin/gaba-

pentin were similar between treatment groups

(Table 1). Over half [143 (50.7%)] of patients

assigned the capsaicin patch were administered one

patch only (mean number of patches was 1.383) and

no patients were administered more than four

patches, as per protocol. The mean (SD) daily dose

of pregabalin was 182.7 mg (45.07 mg) from base-

line to Week 2 (inclusive) and by Week 4 (inclu-

sive), 85.2% of patients in the pregabalin arm

reached their optimal dose. Between Week 4 and

Week 8 (EoS), the mean (SD) daily dose of pregaba-

lin was 364.4 mg (136.96 mg). By Week 8/EoS (last

7 days of study) it was 344.4 mg (140.53 mg) and a

further 5.0% of patients reached an optimal pregaba-

lin dose.

The results are reported using the CONSORT state-

ment (Piaggio et al., 2006).

3.2 Primary efficacy endpoint

The proportion of patients in each group who

achieved a ≥ 30% decrease in the mean NPRS score

from baseline to Week 8 are shown in Fig. 2 (55.7%

vs. 54.5% for the capsaicin patch and pregabalin,

respectively). Patients with missing NPRS score at

Week 8 were considered non-responders to the pri-

mary endpoint (BOCF). Based on the primary analy-

ses, the capsaicin patch was shown to be non-

inferior to pregabalin. The difference (capsaicin patch

– pregabalin) in the proportion of responders was

1.2% for the FAS analysis and 0.3% for the PPS

analysis OR 1.03 (95% CI: 0.71, 1.50) and 1.03

(95% CI 0.70, 1.52) for FAS and PPS respectively;

both above 0.693.

3.3 Secondary endpoints

3.3.1 Optimal therapeutic effect

There was no statistical difference between groups,

although the proportion was numerically higher for

the capsaicin patch group. The proportion of patients

in the FAS who achieved OTE at Week 8 was

numerically higher for the capsaicin patch [147

Table 1 Baseline demographics (FAS).

Parameter

Capsaicin 8% patch

(n = 282)

Pregabalin

(n = 277)

Gender, (n, %)

Male 123 (43.6) 122 (44.0)

Female 159 (56.4) 155 (56.0)

Ethnicity (n, %)

Caucasian 278 (98.5) 276 (99.6)

Asian 1 (0.4) 1 (0.4)

Other 3 (1.1) 0 (0.0)

Age (years)

Mean (SD) 55.4 (14.0) 56.3 (13.5)

Min–Max 20–81 19–80

Body Mass Index (kg/m2)

Mean (SD) 27.0 (5.1) 27.4 (5.2)

Min–Max 17–58 18–49

NPRS average score

Mean (SD) 6.5 (1.2) 6.7 (1.2)

<7 162 (57.4) 150 (54.2)

≥7 120 (42.6) 127 (45.8)

Duration of neuropathic pain (years)

Mean (SD) 2.58 (4.3) 2.12 (2.9)

Min–Max 0.0–36.2 0.0–19.3

Type of neuropathic pain (n, %)

Post-herpetic neuralgia 63 (22.3) 73 (26.3)

Post-traumatic nerve injury 146 (51.8) 137 (49.5)

Non-diabetic painful

peripheral polyneuropathy

73 (25.9) 67 (24.2)

Time since diagnosis

<6 months 69 (24.5) 63 (22.7)

≥6 months to ≤1 year 61 (21.6) 7 (27.8)

>1 year to ≤2 years 60 (21.3) 48 (17.3)

>2 years to ≤10 years 76 (26.9) 80 (28.9)

>10 years 16 (5.7) 9 (3.2)

Pain grading

Probable neuropathic pain 154 (54.6) 149 (53.8)

Definite neuropathic pain 128 (45.4) 128 (46.2)

Previous use of pregabalin/gabapentin

No 224 (79.4) 210 (75.8)

Yes 58 (20.6) 67 (24.2)

FAS: Full analysis set; NPRS: Numeric Pain Rating Scale.

Capsaicin 8% patch
 (n = 282)

Pregabalin 
(n = 277)

Mean difference: 1.2% (95% CI: –7.1, 9.4)
Odds ratio 1.034 (95% CI: 0.715, 1.496)

160

140

120

100

80

60

40

20

0

Baseline to Week 8 (BOCF)

BOCF: Baseline observation carried forward; CI: Confidence interval;
FAS: Full analysis set; NPRS: Numeric Pain Rating Scale

Nu
m

be
r o

f ≥
30

 %
  r

es
po

nd
er

s

157 (55.7%)
151 (54.5%)

Figure 2 Achievement of a ≥ 30% decrease in NPRS score from base-

line to Week 8 (FAS).
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(52.1%) patients] than pregabalin [124 (44.8%)

patients]; a non-significant difference of 7.4% (95%

CI �0.9%, 15.6%).

3.3.2 Time-to-onset of pain relief

The median time to pain relief (where 50% of

patients had a 30% reduction in NPRS scores over 3

consecutive days) for the FAS was significantly

shorter for the capsaicin patch [7.5 days (95% CI

6.0, 10.0) vs. 36.0 days (95% CI 22.0, 50.0) for pre-

gabalin] (Fig. 3). The hazard ratio was 1.68 in favour

of the capsaicin patch (95% CI 1.35, 2.08),

p < 0.0001.

3.3.3 Change from baseline NPRS for the past 24 h

from baseline to Week 8

The absolute and per cent change in NPRS weekly

scores from baseline to Week 8 reduced throughout

the study in both treatment arms. The mean change

from baseline in the NPRS score throughout the

study (FAS) is presented in Fig. 4. A substantially

greater decrease in mean NPRS scores was observed

for the capsaicin patch versus pregabalin up to Week

3, indicating that average pain improvements were

observed quicker with the capsaicin patch. From

Week 4 to 8, the reduction in the mean NPRS score

from baseline plateaued for both treatments and no

notable numerical difference was observed between

treatments. A greater decrease in mean NPRS scores

was also observed from baseline to between Weeks

2-8 for the capsaicin patch (�37.1%) vs. pregabalin

(�27.5%).

3.3.4 Subgroup analysis on the primary efficacy

outcome

The proportion of patients in the FAS who achieved

a ≥30% decrease in the mean NPRS score from base-

line was examined according to the type of neuro-

pathic pain: PHN, PNI or non-diabetic painful

peripheral polyneuropathy (Fig. 5). In patients with

PNI, there was a higher proportion of responders in

the capsaicin patch subgroup [78/146 patients

(53.4%)] than in the pregabalin subgroup [56/137

patients (40.9%)] (difference: 12.5%, 95% CI: 1.0%,

24.1%). In patients with PHN, there were 45/63

patients (71.4%) who responded in the capsaicin

patch subgroup compared with 56/73 patients

(76.7%) in the pregabalin subgroup (difference:

�5.3%, 95% CI: �20.1%, 9.5%). In patients with
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onset of pain relief (FAS).
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non-diabetic painful peripheral polyneuropathy,

there were 34/73 patients (46.6%) who responded

in the capsaicin patch subgroup compared with 39/

67 patients (58.2%) in the pregabalin subgroup (dif-

ference: �11.6%: 95% CI: �28.1%, 4.8%).

Analyses of the primary endpoint in other sub-

groups found no substantial differences between cap-

saicin patch and pregabalin arms.

3.3.5 Treatment satisfaction

There was a significant difference in the proportion

of patients who withdrew due to either lack of effi-

cacy or tolerability in favour of the capsaicin patch

[0.7% for the capsaicin patch vs. 9.7% for pregaba-

lin: difference (capsaicin patch – pregabalin) �9.0%,

95% CI: �12.7%, �5.4%].
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BL to Week 8 (BOCF)
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BL: Baseline; BOCF: Baseline observation carried forward; FAS: Full analysis set; NPRS: Numeric Pain Rating Scale
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There was a significant difference in the propor-

tion of patients willing to continue treatment at

Week 8/EoS visit in favour of the capsaicin patch

(78.4% for the capsaicin patch vs. 66.4% for pregab-

alin: difference 12.0%, 95% CI 4.6%, 19.3%).

Mean treatment satisfaction scores, as assessed by

the TSQM scale, showed that there was a significant

difference in patient perception of effectiveness in

favour of the capsaicin patch at Week 8/EoS (LOCF);

LS mean difference: 4.3 (95% CI 0.4, 8.1). This sig-

nificant difference was reflected in the Week 8/EoS

analysis but not at Week 4.

More patients given the capsaicin patch [233

(86.9%)] than in the pregabalin group [138

(57.7%)] considered that they had not had any side

effects over the first 4 weeks of treatment. Scores

were significantly higher for the capsaicin patch ver-

sus pregabalin; TSQM scores 95.6 versus 80.3; LS

mean difference: 16.1 (95% CI 12.6, 19.7). At Week

8/EoS (LOCF), the difference in the LS means for

side effects showed that there was a large and signif-

icant difference in patient perception of AEs in

favour of the capsaicin patch; LS mean difference:

21.2 (95% CI 17.5, 24.9) (Fig. 6).

There was a significant difference in favour of the

capsaicin patch at Week 8/EoS (LOCF) for global sat-

isfaction; LS means difference: 6.7 (95% CI 2.3,

11.2). Global satisfaction scores were similar for both

treatment arms at Week 4 (60.7 and 58.5 for the cap-

saicin patch and pregabalin, respectively), but by

Week 8/EoS (LOCF) there was a significant difference

in global satisfaction in favour of the capsaicin patch;

LS mean difference: 6.7 (95% CI 2.3, 11.2) (Fig. 6).

No significant differences were seen between treat-

ment arms for LS mean TSQM convenience scores

(71.8 for the capsaicin patch and 72.8 for pregabalin

at Week 8/EoS) (Fig. 6).

3.3.6 Treatment-emergent adverse events

The proportion of patients without TEAEs was

higher for pregabalin versus the capsaicin patch

(36.1% vs. 25.5%). The number of TEAEs was lower

for the capsaicin patch (n = 667) versus pregabalin

(n = 890). However, the proportion of patients with-

out drug-related TEAEs was similar for both treat-

ment groups (capsaicin patch 38.7% vs. pregabalin

45.5%) (Table 2). The majority of TEAEs were mild

or moderate in severity and the proportions of

patients without ADRs or with severe TEAEs were

comparable between the two treatment arms (87.6%

and 87.7% for the capsaicin patch and pregabalin,

respectively). The per cent days free from drug-

related TEAEs was higher for the capsaicin patch

versus pregabalin (94.5% vs. 70.4%).

TEAEs leading to permanent discontinuation of

the study drug were reported only for pregabalin

(n = 24; 8.5%). There were no deaths and only

three serious TEAEs were considered related to the

study drug: one event of application site burn with

the capsaicin patch, and one event each of cardiac

failure and swollen tongue with pregabalin. Patients

administered the capsaicin patch reported application

Effectiveness Side effects Convenience Global satisfaction

Difference = 4.3
(95% CI: 0.4, 8.1)

Difference = 21.2
(95% CI: 17.5, 24.9)

Difference = –1.0
(95% CI: –4.1, 2.2)

Difference = 6.7
(95% CI: 2.3, 11.2)

59.1
54.8

95.3

74.1 71.8 72.8

59.6
52.9

LOCF: Last observation carried forward; LS: Least squares; TSQM: Treatment Satisfaction Questionnaire for Medication
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Figure 6 Treatment Satisfaction

Questionnaire for Medication scores at Week

8 (LOCF).

Table 2 Treatment-emergent adverse events (SAS).

Capsaicin 8% patch

(n = 282)

Pregabalin

(n = 277)

Patients with TEAEs (n, %) 210 (74.5) 177 (63.9)

Patients with drug-related

TEAEs (n, %)

173 (61.3) 151 (54.5)

Days free from TEAEs (%, SD) 84.3 � 26.5 64.5 � 39.5

Days free from drug-related

TEAEs (%, SD)

94.5 � 15.8 70.4 � 37.9

SAS: Safety analysis set; SD: Standard deviation; TEAEs: Treatment-

emergent adverse events.
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site pain, burning sensation, erythema and applica-

tion site erythema but lower proportions of patients

on the capsaicin patch reported dizziness, somno-

lence, nausea, peripheral oedema and increased

weight than with pregabalin. The profile for ADRs

was similar to the profile for all TEAEs; the majority

of application-related TEAEs were drug-related for

patients in the capsaicin patch arm and largely sys-

temic ADRs were reported by patients in the pregab-

alin arm (Table 3). Systemic ADRs ranged from 0–
1.1% for the capsaicin patch and 2.5–18.4% for pre-

gabalin. No clinically relevant findings in haematolo-

gy, biochemistry or vital sign tests were reported.

4. Discussion

Randomized controlled studies have demonstrated

efficacy and safety of the capsaicin patch in the

treatment of PNP (Backonja et al., 2008; Simpson

et al., 2008; Irving et al., 2011; Mou et al., 2013),

and it is recommended as a second-line treatment

option for the condition, (Finnerup, Attal et al.,

2015).

A Cochrane systematic review of eligible studies

that compared the capsaicin patch with active con-

trol (0.04% capsaicin) found that the NNT for the

capsaicin patch versus active control was relatively

high: 8.8 (95% CI: 5.3 to 26) and 7.0 (95% CI: 4.6

to 15) in PHN at 8 and 12 weeks, respectively (Derry

et al., 2013). However, the possibility of some thera-

peutic effect in the active control group cannot be

ruled out and it is believed that this may have led to

a possible underestimation of the efficacy of the

study drug (Irving et al., 2011). AE-related with-

drawals were shown not to differ between capsaicin

patch treatment and active control.

Topical application of 5% lidocaine medicated

plaster was compared with pregabalin in patients

with PHN in a randomised, open-label, multicentre,

non-inferiority study (Baron et al., 2009). Lidocaine

plaster was shown to be more efficacious, was asso-

ciated with fewer AEs and related discontinuations,

and had greater improvements in patient satisfaction

and QOL. Unfortunately the therapeutic effects of

lidocaine quickly wear off on removal of the patch.

Since the therapeutic effect of capsaicin patch is

long-lasting after removal of the patch, there is a

need for clinical studies that directly compare the

capsaicin patch with alternative treatments for PNP.

This study is the first head-to-head randomized trial

to directly compare the capsaicin 8% patch with an

optimized dose of oral pregabalin in non-diabetic

patients with PNP, over a period of 8 weeks. The pri-

mary efficacy outcome measure in this study was sim-

ilar to that used in previous RCTs, i.e. the proportion

of patients in each arm who achieved ≥30% decrease

in NPRS score over 8 weeks, which is considered a

moderate minimal clinically important difference

(MCID) (Dworkin et al., 2008). Justification for the

use of any treatment for PNP that differs from current

standard therapy requires evaluation of whether it is

non-inferior, equal or better than current standard

therapy in terms of efficacy and/or safety. Our pri-

mary finding is that the capsaicin patch was non-infe-

rior to an optimised dose of oral pregabalin for pain

relief in the PPS data set as well as FAS data set over a

period of 8 weeks.

Most secondary outcomes were shown to be

numerically similar between the two treatments. Of

note, however, was the significantly shorter time-to-

onset of pain relief, significantly greater treatment

satisfaction, lower rate of systemic side effects, lower

frequency of discontinuations due to TEAEs and

greater decrease in NPRS scores observed from base-

line to between Weeks 2-8 with the capsaicin patch

versus pregabalin.

Patient satisfaction has been shown to affect

patients’ health-related decisions and treatment-

related behaviours, which in turn, can substantially

impact the success of treatment outcomes. In addi-

tion, patients’ satisfaction with their medication pre-

dicts continuance of pharmaceutical treatment,

Table 3 Drug-related treatment-emergent adverse events (≥2.5%)

(SAS).

Capsaicin 8% patch

(n = 282)

Pregabalin

(n = 277)

Overall (n, %) 173 (61.3) 151 (54.5)

Application site pain 67 (23.8) 0 (0.0)

Erythema 59 (20.9) 1 (0.4)

Burning sensation 44 (15.6) 0 (0.0)

Application site erythema 25 (8.9) 0 (0.0)

Pain 15 (5.3) 2 (0.7)

Headache 3 (1.1) 26 (9.4)

Abdominal pain upper 2 (0.7) 8 (2.9)

Nausea 1 (0.4) 30 (10.8)

Asthenia 1 (0.4) 9 (3.2)

Dizziness 0 (0.0) 51 (18.4)

Somnolence 0 (0.0) 43 (15.5)

Weight increased 0 (0.0) 17 (6.1)

Vertigo 0 (0.0) 14 (5.1)

Dry mouth 0 (0.0) 13 (4.7)

Fatigue 0 (0.0) 12 (4.3)

Constipation 0 (0.0) 12 (4.3)

Peripheral oedema 0 (0.0) 11 (4.0)

Disturbance in attention 0 (0.0) 8 (2.9)

Diarrhoea 0 (0.0) 7 (2.5)

SAS: Safety analysis set.
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correct medication use and compliance with medica-

tion regimens (Atkinson et al., 2004). In this study

there was a significant difference in patient percep-

tion of treatment effectiveness, a large and signifi-

cant difference in patient perception of side effects

and global satisfaction, all in favour of the capsaicin

8% patch.

The subgroup analysis of the primary endpoint in

patients with PNI found that a higher proportion of

the capsaicin patch versus pregabalin subgroups

achieved a ≥30% reduction in pain. Although an

interesting observation, this non-inferiority study

was not statistically powered to detect differences

among subgroups and these results serve to suggest

that patients with PNI may be a suitable group to

assess in a further superiority study of the capsaicin

patch versus pregabalin. The majority of RCTs in

PNP have included patients with PHN or diabetic

peripheral neuropathy (DPN) as experimental mod-

els, the results of which are translated to other types

of PNP. This study highlights the subtle differences

that can occur in response to treatment across differ-

ent types of PNP and the need to personalize treat-

ment to individual patient needs, as suggested by

many theoretical studies (Truini et al., 2013).

In order to replicate real-life clinical practice as

much as possible and to try and minimize AEs and

withdrawal due to TEAEs, the pregabalin dose was

up- or down-titrated to an optimized dose from

baseline to Week 4. From baseline to Week 4 (inclu-

sive), 85.2% of patients in the pregabalin arm

reached their optimal dose. The mean (SD) pregaba-

lin dose was 364.4 mg (136.96 mg) from Week 4 to

Week 8/EoS and a numerically similar dose of

344.4 mg (140.53 mg) was used at Week 8/EoS, by

which point 90.2% of the pregabalin arm had

reached an optimal dose. Despite this, discontinua-

tion of pregabalin due to TEAEs was still reported by

8.5% of patients and the limitations of pregabalin

related to side effects previously reported in the

Cochrane review were also seen: 15.5% of patients

reporting somnolence and 19.5% reported dizziness.

No withdrawals due to TEAEs were reported for the

capsaicin patch, which was largely associated with

application-related ADRs that did not lead to study

drug discontinuation. In fact, a systematic review

(Moore et al., 2009) of pregabalin (600 mg) versus

placebo found that the NNT was 3.9 (95% CI: 3.1-

5.1) in patients with PHN. However, the dose needed

to achieve this level of efficacy is associated with a

TEAE burden, with 15–25% of patients experiencing

somnolence, 27–46% experiencing dizziness and 18-

28% discontinuing treatment due to TEAEs. The

results of this study therefore confirm the currently

recognized limitations of pregabalin in terms of its

tolerability in patients with PNP.

The US FDA have suggested that analysis and pre-

sentation of pivotal RCTs for chronic pain conditions

should consider patients who have dropped out as

non-responders. The BOCF analysis was employed

because it is recognized as more conservative than

LOCF in intent-to-treat (ITT) analyses if symptoms

are expected to improve over the course of the

study, as would be expected in the treatment of pain

(Shao et al., 2009).

There were a number of limitations with this

study. Recruitment of PNP patients was challenging

as the majority are already prescribed pregabalin.

This meant that the study had to include a broad

range of countries in order to meet the required

number of participants. The study could also not

recruit patients with DPN because of the license

restriction for the capsaicin patch. The study was

conducted with an open-label design. This was nec-

essary because of the very different treatment proce-

dures required for the capsaicin 8% patch and oral

administration of pregabalin. The fact that the study

outcome was limited to 8 weeks may also be consid-

ered a limitation. In clinical practice, progress is

often evaluated based on longer term outcomes.

The results from this study provide new and clini-

cally meaningful information regarding the treat-

ment of PNP. The capsaicin patch is unique in terms

of both its mechanism of action and in the potential

response achieved from a single administration. To

date, its use has been limited in the treatment of

PNP, partly due to the lack of data versus other

available oral therapies. Until now, no clinical trials

have directly compared the capsaicin patch with

alternative treatments for PNP. The outcomes of this

head-to-head study show that the capsaicin 8%

patch has non-inferior efficacy to oral pregabalin,

with a more rapid onset of action and lower rate of

discontinuation due to TEAEs.

5. Conclusion

The capsaicin 8% patch was non-inferior to an opti-

mized dose of pregabalin in relieving pain in patients

with PNP over 8 weeks. The capsaicin patch offered

a faster onset of pain relief and an overall higher

level of satisfaction versus pregabalin. The majority

of TEAEs were mild or moderate in severity and, for

the capsaicin patch, were largely application related.

In contrast, pregabalin was associated with largely

systemic TEAEs. TEAEs leading to permanent
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discontinuation of the study drug were reported only

for pregabalin.
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