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Localized topical treatments in chronic NP

• Localized neuropathic pain is a prevalent condition associated with a profound impact on quality of life and high 
burden of care 

• In many of these indications, pain is localized (e.g., the area of maximum pain is often characterized by a specific, 
clearly circumscribed area). The prevalence of localized peripheral neuropathic pain (l-PNP) among chronic pain 
patients is high and the burden of pain is considerable with a profound impact on quality of life.

• Topical treatments have also been suggested as first-line medications for the treatment of l-PNP because of their far 
better benefit/risk ratios compared with oral medications (OMs), the targeted treatment at the site of the pain and 
the low systemic exposure and thus a reduced risk of systemic side effects and drug–drug interactions 

2022 Uberall et al: Localized peripheral neuropathic pain: topical treatment with lidocaine 700 mg medicated plaster in routine clinical practice
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Mechanism of action

• Activation of TRPV1 by capsaicin results 
in sensory neuronal depolarization, and 
can induce local sensitization to activation 
by heat, acidosis, and endogenous 
agonists. 

• Topical exposure to capsaicin leads to 
the sensations of heat, burning, stinging, 
or itching. 

1. Noto C, et al. 2009 Curr Opin Investig Drugs;10:702–10. 2. Anand P et al. 2011. Br J Anaesth 107:490–502.  
3. Blair HA. 2018. Drugs 78:1489‒1500. 4. Burness CB et al. 2016. Drugs 76:123‒34.5. Premkumar LS et al. 
2008. Curr Neuropharmacol 6(2):151–63

• Capsaicin is a highly selective agonist for the transient receptor potential vanilloid-1 receptor (TRPV1) preferentially 
expressed on sensory (nociceptive) nerve fibers – mainly C and Aδ fibers.



M itochondrial Dysfunction is Key Contributor

Anand P et al. 2011. Br J Anaesth 107:490–502. 

Premkumar LS et al. 2008. Curr Neuropharmacol 6(2): 151–163

• High concentrations of capsaicin or repeated applications can 
produce a persistent local effect on cutaneous nociceptors, which is 
best described as defunctionalization and constituted by reduced 
spontaneous activity and a loss of responsiveness to a wide range of 
sensory stimuli.

Multiple mechanisms underlie 
capsaicin-induced 

defunctionalization2 Capsaicin
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D efunctionalization of afferent fiber  subpopulations

• Schematic model of primary afferent 
fiber subpopulations thought to be 
robustly defunctionalized by the 8% 
capsaicin treatment (shown in red).

Lo-Vecchio S,et al. 2018, Exp Brain Res.



Capsaicin 8%  Topical System 

USPI 2021: Qutenza_Prescribing_Information.pdf

https://www.qutenza.com/pdfs/Qutenza_Prescribing_Information.pdf


ENF, epidermal nerve fibers. Kennedy WR et al. J Pain 2010 ; 11 (6) : 579‒87; 

E ffect on epidermal nerve fiber  density

24 weeks after use: nearly full (93%) recovery of ENF2

12 weeks after use: evidence of ENF regeneration2

1 week after use: significant reduction in ENF density 
versus unexposed skin sites2 and placebo patch3 Increase in 

tactile thresholds.2 Decrease in sharp mechanical pain2

Capsaicin 8% topical system  in healthy 
volunteers



Reversible Reduction of Nerve Fiber Density

Week 1

ENF reduction (80%)

CAP 8% CONTROL

Scale bar = 100 mm.
ENF recovery (93%)

CAP 8% WEEK 24 
CONTROL

Week 24

CAP 8% WEEK 12 
CONTROL

Week 12

Partial ENF regeneration

Immunostaining at time point indicated:
ENF and dermal nerves =  yellow or green

Basement membrane at the dermal-epidermal junction and around blood vessels = red
Epidermis = blue



Pharmacokinetics at glance

• Capsaicin is the primary capsaicinoid causing the spicy flavor of chili pepper fruit. 

• Lipophilic water-insoluble compound that penetrates the epidermis (keratinocyte layer), with low transdermal penetration. 

• Capsaicin is not soluble in plasma and is not absorbed into the microvasculature. 

• Each 280 cm2 patch contains 179 mg of capsaicin (640 µg capsaicin/cm2). 

• After 60-minute application of the 8% capsaicin patch, plasma concentrations are very low (Cmax =1.38 ng/mL; Tmax =1.46 hours).57

• Capsaicin absorption is affected by duration, site and total area of application. 

• Capsaicin is metabolized by various cytochrome P450 enzymes in human liver, and it is unlikely that its metabolites act on transient 
receptor potential vanilloid 1 receptor (TRPV1).59

• In healthy volunteers, elimination half-life of capsaicin after dermal application is 1.64 hours, and drug plasma levels decline very 
rapidly after patch removal.57

• Capsaicin is mainly excreted as metabolites by the kidneys and in a small untransformed proportion in feces and urine.60

20 20  P ick er in g et al ,  T opical  T r eatm en t of  L ocal iz ed N eur opathic P ain  in  the E lder ly

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5604568/#b57-dddt-11-2709
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5604568/#b59-dddt-11-2709
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5604568/#b57-dddt-11-2709
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5604568/#b60-dddt-11-2709


Capsaicin 8%  topical system
Clinical data on PDPN of the feet 



ST E P

areas of the feet 

Randomization
(1:1 ratio)

n=369
n=186

n=183

8% capsaicin topical 
system 

30 min application

Placebo patch
30 min application

(all patients could use opioid rescue 
medication up to 5 days after; no topical 

pain medications)

4 8 12

Weeks

12 days before treatment: 
baseline NPRS score

NPRS completed daily
Study visits at weeks 

indicated

NPRS, numeric pain rating scale; PGIC, Patient Global Impression of Change; EQ-5D, EuroQol 5-dimensions questionnaire; BPI-DN, Brief 
Pain Inventory – Diabetic Neuropathy

2

Key inclusion criteria:
• Aged ≥18 years with a diagnosis 

of PDPN for at least 1 year
• HbA1c ≤11% at screening and 3–

6 months 
• Stable doses of pain medication 

>4 weeks before screening* 
• Average NPRS score over the 

last 24 hours of ≥4 during the 
screening period

Simpson DM et al. J Pain. 2017;18:42–53.



ST E P
E fficacy R esults: Av e r a g e  C h a n g e  i n  P a i n  f r o m  B a s e l i n e  t o  
W e e k  12

Percent change in average pain from baseline to 
Week 12 was higher -30% (±3%) in the Capsaicin 
8% group compared to the Placebo group -22% (±3%)

CI, confidence interval; NPRS, Numeric Pain Rating Scale; 
PBO, placebo; PDPN, painful diabetic peripheral neuropathy

Adapted from: Simpson DM et al. J Pain. 2017;18:42–53



STEP Study
Efficacy Results: Time to Treatment Response

• The median time to treatment response was shorter with 
Capsaicin 8% topical system versus placebo.

• 50% of patients achieving at least a 30% reduction in average 
daily pain after:

• 19 days in the Capsaicin 8% topical system group  
(95% CI for median, 12.0–37.0)

• 72 days in the placebo group       
(95% CI for median, 19.0–not calculable)                               

Adapted from: Simpson DM et al. J Pain. 2017;18:42–53

Kaplan–Meier curves for median time to treatment
response ($30% reduction in average daily pain; safety analysis set).



STEP Study
Efficacy Results: Responder Rate

More patients achieved a ≥30 % reduction in pain from 
baseline to 2-12 weeks on the Capsaicin 8% topical 
system vs PBO

Proportion of patients achieving ≥30% reduction in pain from baseline

Adapted from: Simpson DM et al. J Pain. 2017;18:42–53
CI, confidence interval.

Proportion of patients who achieved a $30% reduction
in average pain score from baseline to between weeks 2
through 8 and weeks 2 through 12 (baseline or last observation
carried forward; ITT).



STEP Study
Secondary Endpoint: Effect on Sleep Interference

• A reduction in sleep interference 
score was observed with Capsaicin 8% 
topical system vs Placebo

• Capsaicin 8% topical system provides 
a holistic benefit to patients, including 
relief of pain and associated Quality 
of Life (QoL) reducing symptoms 
such as poor sleep quality

Adapted from: Simpson DM et al. J Pain. 2017;18:42–53

CI, confidence interval; PBO, placebo; 
PDPN, painful diabetic peripheral neuropathy



STEP Study
Secondary Endpoint: Changes in Sensory Perception and Reflex Testing

Adapted from: Simpson DM et al. J Pain. 2017;18:42–53

Proportion of patients who reported improved, remained the same, or 
worsened sensory or reflex function by EoS (safety analysis set; SAS). 
Abbreviations: Cap, capsaicin 8% topical system ; Pla, placebo.

• Most patients either had no change (52.5% to 
83.8% across tests) or improved (12% to 30% 
across tests) in the capsaicin and placebo 
groups

• Overall, worsened sensation was reported by a 
lower proportion of patients (4.5% to 21.2% 
across tests) and a numerically similar 
proportion in both groups at EoS compared with 
baseline



PACE Study Design

Phase III, open-label, long-term safety study –
Capsaicin 8% topical system  (30- or 60 minute repeated applications* to feet only) + SOC vs SOC alone; 52-week follow-up
The primary objective was the evaluation of safety, in particular with regard to effects on sensory function in diabetic patients

Vinik AI, et al. BMC Neurol. 2016;16:251–65

n=468

n=155

n=157

Caps 30-min 
application + SOC

4 8

Weeks

Treatment area mapped at 
screening 

Clinic visits and 
retreatment* conducted at 

months indicated

2

Randomization 
(1:1:1 ratio)

n=156

6

SOC

Caps 60-min 
application + SOC

Caps=Capsaicin 8% topical System
SOC = Standard of care 

Key Inclusion Criteria 
• Aged ≥18 years with a 

diagnosis of PDPN 
confirmed by a score of ≥3 
on the MNSI

• HbA1c ≤9% at screening 
and 3–6 months 

• Stable glycemic control for  
≥6 months 

• Average daily pain score 
over the last 24 hours of ≥4 
(question 5 of BPI-DN) at 
screening and baseline



PACE study

• Patients treated with Capsaicin 
experienced no deterioration in 
mean Norfolk QOL-DN total score 
from baseline to end of study

• Similar improvements were observed 
across Norfolk subscale scores:1,2

• Small fiber
• Symptoms
• Autonomic
• Physical function
• Activities of daily living

Vinik AI, et al. BMC Neurol. 2016;16:251–65.

Mean Percentage Change in Norfolk QOL-DN total score from baseline to EoS (SAS)

Mean percentage change in Norfolk QOL-DN total score from baseline during the study (SAS)
In patients who received a capsaicin treatment at Month 12 and had an end of study visit at Month 14, 
mean [SD] change in Norfolk total score by Month 14 was: 30 min, −36.1% [51.6] (n = 79); 60 min, 
−40.2% [39.4] (n = 76). SAS safety analysis set, SOC standard of care



PACE study

• The mean change in UENS total 
score from baseline to EoS
showed improvements in the 
Capsaicin group compared with 
SOC alone.

• Improvements in the sharp 
sensation subscale were greater in 
the Capsaicin group compared 
with SOC alone

• The UENS total score did not 
deteriorate in patients who 
received up to 7 repeated 
Capsaicin treatments

Vinik AI, et al. BMC Neurol. 2016;16:251–65.

Mean change in UENS total and subscale scores from baseline to study end 

Mean percentage change from baseline to end of study in Norfolk QOL-DN scores (LOCF) (SAS)
Treatment group comparisons are least squares mean difference [90% CI]. CI confidence interval, LOCF last 
observation carried forward, SAS safety analysis set, SOC standard of care



PACE Study
Use of concomitant medications at baseline and end of study

Neuropathic pain medications at baseline and EoS

Overall use of systemic pain medications 
at end of study – antidepressants, 
antiepileptics, opioids:

• Did not increase in patients treated 
with Cpasaicin

• Increased in the SOC alone group

Vinik AI, et al. JCMRO. 2019;12:388–401 



PACE Study
Patient self-assessment of treatment at EoS (LOCF; SAS)

Vinik AI, et al. JCMRO. 2019;12:388–401 

LOCF, last observation carried forward; SAS, safety analysis set 

• At EoS, a greater proportion of patients in both 
capsaicin plus SOC groups versus SOC alone 
reported improvements in pain level, activity 
level, and QoL. 

• A greater proportion of capsaicin 8% topical 
system treated patients also indicated their 
willingness to undergo treatment again, and 
also preferred capsaicin treatment over their 
previous treatment



PACE Study
Patient Global Impression of Change

• Substantially more patients in the 
Capsaicin group reported very much or 
much improvement by EoS

• Greater proportion of patients in the 
Capsaicin group reported improvement 
in QoL, compared with SOC alone

Patient global impression of change, 52-week clinical study

Vinik AI, et al. JCMRO. 2019;12:388–401 



PACE Study
Proportion of 30%and 50% average pain responders during the study (SAS).

• A greater proportion of patients in the capsaicin plus 
SOC groups had 30% reduction in average pain (30        
min, 67.3%; 60-min, 67.5%), compared with SOC 
alone (40.6%)

• These trends were similar for the proportion of 
patients with 50% reduction in average pain (30-min, 
44.8%; 60-min, 48.4%; SOC, 23.8%)

Vinik AI, et al. JCMRO. 2019;12:388–401 



• Proportion of patients with 
30% reduction from baseline 
in average daily pain 
(Numeric Pain Rating Scale 
score) who received seven 
applications of capsaicin 8% 
topical system

In a post-hoc analysis of all subjects who received 
seven applications of capsaicin 8% topical system 
(n=167), the 30% responder rate increased steadily 
with each application from 32.3% to 47.0%, 50.0%, 
and finally to 74.1%, 2 months after the first, second, 
third, and seventh (i.e. last application), respectively

Number of Capsaicin 8% topical system applications 

PACE Study

Vinik AI, et al. JCMRO. 2019;12:388–401 



M e a n  p e r c e n t a g e  
c h a n g e  fr om  b a s el i n e  
i n  a ve r a g e  p a i n  d u r i n g  
t h e  s t u d y ( SA S ) .

PACE Study

Vinik AI, et al. JCMRO. 2019;12:388–401 



1. Qutenza® USPI July 2020
2. Simpson DM, et al. J Pain. 2017;18:42–53
3. Vinik AI, et al. BMC Neurol. 2016;16:251–65

PDPN, painful diabetic peripheral neuropathy; 
TEAE, treatment-emergent adverse event.

TEAEs occurring in ≥1% of patients in overall population

STEP
TEAEs occurring in ≥5% of patients in any treatment group

PACE

n (%) Capsaicin 8%      
30 minutes
(N = 156) %

≥1 TEAE 104 (66.7)

Application site reactions 60 (38.5)

Application site pain 44 (28.2)

Burning sensation 14 (9.0)

Application site erythema 12 (7.7)

Pain in extremity 6 (3.8)

TEAE leading to permanent discontinuation 7 (4.5)

Drug-related TEAE 62 (39.7)

TEAEs Capsaicin 8%
30 minutes

(N = 186) %

Control
30 minutes

(N = 183) %

Application site burning sensation 14 3

Application site pain 10 2

Application site erythema 2 0

Excoriation 2 0

Pain in extremity 11 6

Headache 3 2

Upper respiratory infection 4 <1

Cough 2 <1

Hypertension 2 <1

Less common adverse reactions (<1%) with QUTENZA observed during DPN 
clinical trials included: dizziness, dysesthesia, blister.

ST E P and PACE  Study
S a f e t y  a n d  T o l e r a b i l i t y

Safety Summary 
• Mostly anticipated application site reactions (burning sensation, pain in 

extremity, application site pain)

31



Tolerability, safety and toxicity

• Optimal systemic safety profile of topical capsaicin, thanks to its low systemic exposure and its rapid 
elimination half-life after dermal application. 

• Dose adjustment is not required in patients with renal or hepatic impairment.57

• Due to its low plasma concentrations, it is unlikely that capsaicin alters the systemic metabolism of 
concomitant medications by inhibiting or inducing CYP enzymes.57

• No additive effects of topical 8% capsaicin patch on oral medication were found in patients with PHN.61

• The principal adverse effects are transitory localized skin reactions such as burning, itching and erythema, 
caused by the release of substance P and subsequent stimulation of afferent C-fibers.

20 20  P ick er in g et al ,  T opical  T r eatm en t of  L ocal iz ed N eur opathic P ain  in  the E lder ly

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5604568/#b57-dddt-11-2709
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5604568/#b57-dddt-11-2709
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5604568/#b61-dddt-11-2709


The PDPN Meta-Analysis shows that patients who use Capsaicin 8% topical system achieve similar pain relief to first 
line oral agents, but with less safety or tolerability risks.

van Nooten et al. Clin Ther. 2017;39:787-803

Meta-analysis of clinical studies versus SoC options has shown that Capsaicin 8% topical System  achieves similar pain 
relief to other commonly prescribed PDPN treatments



Summary
In the phase III STEP study, Capsaicin 8% topical system was shown to provide significant 
improvements in pain relief and sleep quality compared with placebo over 12 weeks

In patients with PDPN, Capsaicin 8% topical System repeat treatment plus SOC over 52 
weeks was well tolerated, had no negative functional or neurological effects and raised no 
new safety concerns compared with SOC therapy

A network analysis showed Capsaicin 8% offers efficacy comparable to that of oral agents 
but with systemic tolerability benefits1.Simpson DM, et al. J Pain. 2017;18:42–53

2. Vinik AI, et al. BMC Neurol. 2016;16:251–65
3.Van Nooten et al. Clin Ther. 2017;39:787-803



Summary

20 21 San ch ez  et al ,  L ocal iz ed n eur opath ic pain
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