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Executive Summary:  

· Capsaicin 8% patch was FDA-approved for the management of neuropathic pain associated with postherpetic neuralgia.  The 8% patch delivers a higher concentration of capsaicin than other currently available formulations and is administered as a one-time application no more often than every three months. 
· The recommended dose of capsaicin 8% patch is a single 60-minute application of up to four patches.  This treatment may be repeated no more often than every three months.
· Capsaicin 8% patch must be administered (applied and removed) by a physician or other healthcare professional under the supervision of a physician.  The patient must be under the supervision of a physician or other healthcare professional during the entire 60-minute application.

· Nitrile gloves must be worn when handling capsaicin 8% patch.  Latex gloves do not provide adequate protection. 
· Aerosolization of capsaicin resulting in eye and/or airway exposure may occur if the patch is removed rapidly.  Patches must be removed slowly by rolling it inward.
· Patients may experience significant application-associated pain with the capsaicin 8% patch.  The manufacturer recommends making available treatment for application-associated pain with local cooling and/or analgesic medications, such as opioids.  Application-associated pain may persist and require treatment for days after application.

· In clinical trials, cases of increased blood pressure during or shortly after patch application were observed.  Blood pressure may need to be monitored, especially in patients with preexisting uncontrolled hypertension or recent history of a cardiovascular or cerebrovascular event.

· Conclusions:  Capsaicin 8% patch has been shown to be relatively safe and efficacious for the treatment of moderate to severe postherpetic neuralgia in phase II and phase III clinical trials.4  NNTs for at least 30% reduction in pain were 11 to 13 after a single application, suggesting a small to moderate treatment effect of questionable clinical importance with capsaicin 8% patch relative to a capsaicin 0.04% control patch.  Additional applications resulted in similar reductions in pain from baseline, implying that subsequent treatments would not result in additive pain relief.7  There are currently no studies comparing the patch to other available treatment options for postherpetic neuralgia.  Potential benefits over alternative capsaicin formulations include infrequent applications, compared to 3 to 4 times daily for traditional capsaicin formulations, and less unintended exposure of other areas of the body to capsaicin.  Advantages over oral systemic therapy include the lack of systemic side effects.  Although capsaicin 8% patch has been shown to be safe, the 60-minute application of the patch must be performed by a physician or other healthcare professional.  Although not specifically stated in the manufacturer’s instructions for application, close monitoring of the patient during the entire application time is recommended in order to respond to any adverse events, such as application-associated pain or local site reactions.  Application-associated pain may necessitate the use of rescue medications.  Additionally, clinical trials did not demonstrate that use of capsaicin 8% patch resulted in the discontinuation of existing medications used to treat PHN.  Information on this product was limited, as the two major efficacy trials have not been published to date. Based on the limited available information, capsaicin 8% patch does not seem to have major clinical or pharmacologic benefits over existing products for treatment of PHN.
Introduction

Although capsaicin is already a marketed drug, the capsaicin 8% patch is the first topical capsaicin product with an approved New Drug Application. Information on capsaicin 8% patch was obtained mainly from the product information and two published trials. FDA medical reviews were not available at the time of monograph preparation.

The purposes of this monograph are to (1) evaluate the available data and information in order to consider capsaicin 8% patch for addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA. 

Pharmacology/Pharmacokinetics

Mechanism of Action
Capsaicin patch is a topical preparation used as an analgesic.  Capsaicin, the active component of hot chili peppers,  acts as an agonist at the transient receptor potential vanilloid 1 receptor (TRPV1) expressed on nociceptive nerve fibers of the skin.1,2  Agonistic effects of capsaicin at this receptor initially causes painful sensations, then results in pain relief thought to be caused by reduced expression of the TRPV1 receptors on nerve endings.  Neuropathic pain may re-emerge over the course of several months, possibly due to re-stimulation of TRPV1 nerve fibers.1
Pharmacokinetics
Transient systemic exposure of capsaicin can occur with use of the capsaicin 8% patch.  The highest plasma level of capsaicin detected was 4.6 ng/mL, occurring immediately after patch removal.  Plasma levels were no longer detectable 3 to 6 hours after patch removal.1,3  

Onset
A reduction in epidermal nerve fiber density and slight changes in cutaneous nociception were seen as early as one week after exposure to the capsaicin 8% patch in healthy volunteers.1  

Duration
Neuropathic pain may reemerge within several months after a single application of capsaicin 8% patch.
Storage
Store carton between 20º to 25ºC (68º to 77ºF).  Excursions between 15º and 30 ºC (59 º and 86 ºF) are allowed.  Keep patch in sealed pouch until just prior to use. 1
Table #1  Pharmacokinetic Comparison Between Capsaicin patch and cream


	Parameter
	Capsaicin 8% patch
	Capsaicin topical cream
	

	Onset
	7 days
	14 to 28 days
	

	Duration
	Several months
	Several hours
	


FDA Approved Indication(s) and Off-label Uses

Capsaicin 8% patch carries a FDA-approved indication for the management of neuropathic pain associated with postherpetic neuralgia. 1  
Limited studies have also shown that capsaicin 8% patch significantly reduced pain scores in patients with HIV-associated neuropathy.4,5
Current VA National Formulary Alternatives

Topical Products

Capsaicin 0.025% and 0.075% cream: No restrictions to use in place. (Also see Data Compilation Tables on page 6.)
Oral Products
Amitriptyline (non-FDA –approved indication)

Bupropion (non-FDA –approved indication)

Carbamazepine (non-FDA –approved indication)

Desipramine (non-FDA –approved indication)

Gabapentin (FDA-approved)

Imipramine (non-FDA –approved indication)

Nortriptyline (non-FDA –approved indication)

Oxycodone (non-FDA –approved indication)

Nonformulary Alternatives

Lidocaine 5% transdermal patches (FDA-approved)
Dosage and Administration

Capsaicin 8% patch contains a total of 179mg (640 mcg/cm2) of capsaicin per patch.  Capsaicin 8% patch is administered as a single, 60-minute application of up to 4 patches, not to be repeated more often than every 3 months.  Capsaicin 8% patch may only be administered by a physician or other health care worker under the close supervision of a physician.  Nitrile gloves must be worn when handling the patch and when cleaning residual capsaicin from the skin; latex gloves do not provide adequate protection.  Capsaicin 8% patch should be applied only to dry, clean, unbroken skin within 2 hours of opening the pouch containing the patch.1
Instructions for Use1
· Put on nitrile gloves

· Wash treatment area with mild soap and water and dry thoroughly

· Pre-treat by applying a topical anesthetic to the entire treatment area and surrounding 1 to 2 cm, keep in place until skin is anesthetized, remove, then wash area with mild soap and water and dry thoroughly

· Remove patch from pouch and peel off liner 
· Up to four patches may be used per application in order to cover the entire painful area or most painful areas

· The patch(es) may be cut to fit the size and shape of the treatment area
· Apply patch(es) to skin and leave in place for 60 minutes, instructing patient not to touch patch or treatment area

· Remove patch(es) gently and slowly by rolling the patch inward
· After patch removal, generously apply provided cleansing gel to the treatment area, leave on for at least one minute, wipe off, then wash area with mild soap and water and dry thoroughly

· Dispose of patch(es), cleansing gel, and other materials in accordance with the local biomedical waste procedures
Efficacy 

Efficacy Measures

The numeric pain rating scale (NPRS) was used to assess efficacy in the phase III clinical trial.  The NPRS is an 11-point scale, ranging from 0 to 10, where 0 is no pain and 10 is the worst pain imaginable.  The scores used in the phase III trial were for the level of pain, on average, over the past 24 hours.6  
Patient global impression of change (PGIC) was used in the phase III clinical trial to assess efficacy.  Patients compared how they felt before and after treatment, using a scale of -3 (very much worse) to +3 (very much improved), with 0 being no change.  PGIC was evaluated at weeks 8 and 12, or at the time of early withdrawal, during the phase III study. 6
Summary of phase III clinical trial efficacy findings6 

· Capsaicin 8% patch was found to reduce both patient-reported NPRS and PGIC scores significantly more than the control at 8 and 12 weeks after patch application.
· Over 40% of patients reported at least a 30% reduction in NPRS scores at 8 and 12 weeks after capsaicin 8% patch application compared to over 30% patients with the control (NNT=10, 95%CI not calculable).
· Capsaicin 8% patch resulted in about a 30% reduction in NPRS scores, compared to about 20% reduction with control.

Additional Trials7
· A 4-week, randomized, double-blind, controlled trial with an open-label extension lasting up to 48 weeks evaluating the safety, efficacy, and tolerability of capsaicin 8% patch
· A single capsaicin patch application was administered during double-blind trial and up to three additional applications were administered during the open-label extension

· Primary efficacy endpoint was change in mean morning and evening NPRS scores

· During the 4-week double-blind portion, capsaicin 8% patch reduced mean morning and evening NPRS scores by 32.7% vs. a reduction of 4.4% with the control patch

· The mean change in NPRS scores from baseline after additional applications during the extension phase was similar to changes seen after the initial application during the double-blind phase, i.e., the magnitude of the effect remained similar regardless of how many treatments were received (-31.4% after first open-label treatment, -30.0% after second, and -34.1% after third open-label treatment)

· A self-assessment of response to treatment (SAT) questionnaire was developed by the manufacturer of capsaicin 8% patch and used as a secondary endpoint for evaluating efficacy; responses for each question did not differ between groups, suggesting minimal difference in patient-perceived benefit of treatment with the 8% patch vs. the control patch

Adverse Events (Safety Data)
Deaths and Other Serious Adverse Events 

No deaths have been reported as a result of capsaicin 8% patch use.  
Serious adverse events included significant application site pain and changes in blood pressure.  These are discussed further under Warnings and Precautions. 1
Common Adverse Events

The most common adverse events (occurring in ≥5% patients) reported in controlled clinical trials affected the application site and included erythema, pain, pruritis, and papules.1
Other Adverse Events1
Shown in the table below are the treatment-emergent adverse event incidence (%) in controlled trials in postherpetic neuralgia (events in ≥1% of capsaicin 8% patch group and at least 1% greater in the capsaicin 8% patch group than in the capsaicin 0.04% control group).
Table 1 – Adverse Events
	Body System
	Qutenza 60 minutes

(N=622)

%
	Control 60 minutes

(N=495)

%

	General Disorders and Administration Site Conditions

	Application Site Erythema
	63
	54

	Application Site Pain
	42
	21

	Application Site Pruritis
	6
	4

	Application Site Papules
	6
	3

	Application Site Edema
	4
	1

	Application Site Swelling
	2
	1

	Application Site Dryness
	2
	1

	Infections and Infestations

	Nasopharyngitis
	4
	2

	Bronchitis
	2
	1

	Sinusitis
	3
	1

	Gastrointestinal Disorders

	Nausea
	5
	2

	Vomiting
	3
	1

	Skin and Subcutaneous Tissue Disorder

	Pruritis
	2
	<1

	Vascular Disorders

	Hypertension
	2
	1


Tolerability

A phase III, randomized, double-blind study compared high-concentration capsaicin 8% patch to a low-concentration capsaicin 0.04% patch.  At least one adverse event occurred in 99% of the capsaicin 8% patch group and in 88% of the control group.  The majority of adverse events were expected local capsaicin-related reactions at the application site and most were transient and mild to moderate in severity.  On the day of patch application and until day five, 48% of study patch patients required rescue medication for application-associated pain, compared to 16% of control patients.  Serious adverse events occurred in 5% of the high-concentration patch patients and in 3% of control patients.  Though the number of adverse events was high, these events rarely resulted in early discontinuation of either the study or control medications.  The 8% patch was removed early (<54 minutes) for one patient in the study group and two patients in the control group.6  
Contraindications

None.1
Warnings and Precautions

Aerosolization of capsaicin can occur if the patch is removed rapidly, therefore patches should be removed  by slowly and gently rolling the patch inward to prevent inadvertent exposure to eyes or airways.  If unintended skin exposure occurs, the provided cleansing gel should be applied to the affected area for one minute, wiped clean, and washed with soap and water.  
Some patients may experience significant application-site pain despite pretreatment with topical anesthetics.  Providers should be prepared to treat acute pain if necessary.  
Increases in blood pressure during or shortly after patch application were observed during clinical trials.  Factors such as a history of cardiovascular or cerebrovascular events, or uncontrolled hypertension, should be considered before use.1 Blood pressure changes averaged less than 10 mm Hg, though some patients experienced greater increases lasting approximately two hours after patch removal.  Changes in blood pressure were not related to pretreatment blood pressure, but were related to treatment-related pain.  Blood pressure should be monitored periodically during treatment and support for treatment-associated pain should be available.  Factors such as a history of cardiovascular or cerebrovascular events, or uncontrolled hypertension, should be considered before use.1
Pregnancy Category B.  There was no evidence of teratogenicity in pregnant rats or rabbits; no well-controlled studies in pregnant women exist.  It is unknown whether capsaicin is excreted in human breast milk.  Infant exposure can be reduced by not breastfeeding after treatment on the day of treatment. 1
Postmarketing Safety Experience 

No data
Sentinel Events

None
Look-alike / Sound-alike (LA / SA) Error Risk Potential

As part of a JCAHO standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:

LA/SA for generic name <capsaicin>:  none identified 
LA/SA for trade name <Qutenza>:  Questran
Drug Interactions

Drug-Drug Interactions

None reported.1
Drug-Lab Interactions

None reported.1
Data Compilation Tables

A summary of the two major efficacy trials evaluating capsaicin 8% patch are shown in the table below.1
Table 2 – Efficacy Trials 
	Trial
	Study Treatments
	Design
	Results
	NNT (95% CI)

	Study 1
	Capsaicin 8% Patch
Capsaicin 0.04% Patch (Control)

(Topical anesthetic pre-study drug)

N = Not available
	12-week, multicenter, randomized, double-blind, dose-controlled
Primary assessment made at Week 8
	Change in average pain from baseline to Week 8:  –29% (± 2%) vs. –18% (± 2%)
Patients with ≥ 30% Reduction in Pain at Week 12:  ~37% vs. ~28%
	~11 (Not calculable)

	Study 2
	Capsaicin 8% Patch

Capsaicin 0.04% Patch (Control)

(Topical anesthetic pre-study drug)
N = Not available
	12-week, multicenter, randomized, double-blind, dose-controlled

Primary assessment made at Week 8
	Change in average pain from baseline to Week 8:  –33% (± 2%) vs. –26% (± 2%)
Patients with ≥ 30% Reduction in Pain at Week 12:  ~38% vs. ~30%
	~13 (Not calculable)


Previously performed trials of topical capsaicin preparations utilized visual analog scales and various verbal intensity scales.  Four trials are summarized in the following table:
Table 3 – Topical Capsaicin Clinical Trials
	PRIMARY AUTHOR
	STUDY DRUG
	DESIGN 
	RESULTS
	NNT (95% CI)

	Watson CP (1993)8
	0.075% capsaicin cream
	6-week, randomized, double-blind, placebo-controlled
	48 of 74 patients reported a reduction in visual analogue scores

Maximum magnitude of pain reduction was 23%

No participants withdrew due to adverse effects
	3.2 (2.1 to 6.3)

Patients reporting a reduction in VAS scores

	Watson CP (1988)9
	0.025% capsaicin cream
	4-week, observational study
	33 patients instructed to apply capsaicin 4 times daily

11 patients withdrew, 9 due to intolerable burning after application and 1 due to lack of pain relief

11 patients achieved good results, 2 achieved excellent results

5 patients had no change in pain
	N/A

	Bernstein JE (1989)10
	0.075% capsaicin cream
	6-week, randomized, double-blind, vehicle-controlled 
	32 patients enrolled, 3 patients lost to follow-up, 29 completed study

Patients instructed to apply assigned agent 3 to 4 times daily

After 4 weeks, 77% capsaicin patients reported a reduction in pain on the physician’s global response vs. 31% of vehicle patients

At week 6, 54% of capsaicin patients reported pain relief of 40% or greater compared to 6% of vehicle patients
	2.1 (not calculable)
Patients achieving 40% or greater relief of pain

	Bernstein JE (1987)11
	0.025% capsaicin cream
	4-week, observational study
	14 patients enrolled, 2 lost to follow-up, 12 completed study

Patients instructed to apply capsaicin 5 times daily x 1 week, then 3 times daily for 3 weeks

After 4 weeks, 3 patients reported pain was “completely gone”, 3 reported “much better”, 3 reported “better”, and 3 reported “same” or “worse”
	N/A

	Derry S (2009)12
	0.075% capsaicin cream 
8% capsaicin patch 
	Review of randomized, double-blind, placebo controlled trials of at least 6 weeks duration, using topical capsaicin to treat neuropathic pain
	Six studies (389 total participants) compared regular application of 0.075% capsaicin cream to placebo cream
Two studies (709 total participants) compared a single application of capsaicin 8% patch to placebo patch
	6.6 (4.1 to 17)
Any pain relief over 6 to 8 weeks with 0.075% capsaicin cream

12 (6.4 to 70)

At least a 30% reduction in pain over 12 weeks with 8% capsaicin patch


Acquisition Costs

Price not available as of 3/3/2010.
Pharmacoeconomic Analysis

A pharmacoeconomic analysis cannot be performed at this time as the cost of capsaicin 8% patch is not available.  The table below is provided to assist in such analysis once the cost is available.
Table 4 – Pharmacoeconomic Cost Analysis
	Drug
	Dose
	Cost/30Day Fill/patient ($)
	Cost/Treatment/patient ($)
	Cost/Year/patient ($)

	Capsaicin

(Qutenza)
	One 8%patch
	---
	$515.58†
	$2062.32* 

	
	Two 8% patches
	---
	$1031.16†
	$4124.64* 

	
	Three 8% patches
	---
	$1546.74†
	$6186.96*

	
	Four 8% patches
	---
	$2062.32†
	$6186.96*

	Capsaicin

(Trixaicin)
	0.025% cream (2 oz)
	$1.90 per 2 oz
	---
	$22.80***

	
	0.075% cream (2 oz)
	$2.59 per 2 oz
	---
	$31.20***

	Lidocaine

(Lidoderm)
	One 5% patch
	$121.50
	---
	$1458.00‡

	
	Two 5% patches
	$243.00
	---
	$2916.00‡

	
	Three 5% patch
	$346.50
	---
	$4158.00‡


†Lowest VA price as of 5/19/10

*Assuming the maximum of one treatment per 3 months
***Assuming one 2 oz tube per 30 days, with maximum 12 refills
‡Assuming daily application
Conclusions

Capsaicin 8% patch has been shown to be relatively safe and efficacious for the treatment of moderate to severe postherpetic neuralgia in phase II and phase III clinical trials.4  NNTs for at least 30% reduction in pain were 11 to 13 after a single application, suggesting a small to moderate treatment effect of questionable clinical importance with capsaicin 8% patch relative to a capsaicin 0.04% control patch.  Additional applications resulted in similar reductions in pain from baseline, implying that subsequent treatments would not result in additive pain relief.7  There are currently no studies comparing the patch to other available treatment options for postherpetic neuralgia.  Potential benefits over alternative capsaicin formulations include infrequent applications, compared to 3 to 4 times daily for traditional capsaicin formulations, and less unintended exposure of other areas of the body to capsaicin.  Advantages over oral systemic therapy include the lack of systemic side effects.  Although capsaicin 8% patch has been shown to be safe, the 60-minute application of the patch must be performed by a physician or other healthcare professional.  Although not specifically stated in the manufacturer’s instructions for application, close monitoring of the patient during the entire application time is recommended in order to respond to any adverse events, such as application-associated pain or local site reactions.  Application-associated pain may necessitate the use of rescue medications.  Additionally, clinical trials did not demonstrate that use of capsaicin 8% patch resulted in the discontinuation of existing medications used to treat PHN.  Information on this product was limited, as the two major efficacy trials have not been published to date. Based on the limited available information, capsaicin 8% patch does not seem to have major clinical or pharmacologic benefits over existing products for treatment of PHN.
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Appendix:  Clinical Trials

	Citation
	Backonja M, Wallace MS, Blonsky ER, Cutler BJ, Malan Jr. P, Rauck  R, et al.  NGX-4010, a high-concentration capsaicin patch, for the treatment of postherpetic neuralgia; a randomized, double-blind study.  Lancet Neurol 2008;7:1106-12. 4

	Purpose
	To evaluate the safety, efficacy, and tolerability for 12 weeks following one 60-minute application of the capsaicin 8% patch in patients with postherpetic neuralgia (PHN).

	Study Design/ Methodology
	Randomized, double-blind, parallel, multi-center, phase III trial extending from phase II observations

	
	Efficacy Analysis – Primary Criteria for Evaluation

	
	· The percentage change in numeric pain rating scale (NPRS) from baseline (the mean scores during weeks two through eight compared with baseline score)

	
	Efficacy Analysis – Secondary Criteria for Evaluation

	
	· Percentage change in NPRS from baseline to weeks two through twelve

· Mean change in NPRS scores from baseline to weeks two through eight and weeks two through 12

· Percentage of patients who respond to treatment (defined as mean decrease in NPRS score of ≥30% and a reduction in NPRS score ≥2 points from baseline to weeks two to eight and weeks two to 12)

· Overall difference in patient global impression of change (PGIC) responses

	
	Safety and Tolerability Analysis

	
	· Adverse events

· Dermal irritation assessment

· Use of concomitant medications

· Electrocardiography
	· Vital signs

· Sensory examination

· Physical examination

· Use of rescue medications

	Population
	Inclusion Criteria

	
	Patients aged 18-90 years with a diagnosis of PHN and an average NPRS score of 3 – 9 were eligible if ≥6 months since shingles last crusted.  Patients on long-term pain medications must had been on stable doses for ≥21 days before treatment and stayed on stable doses during the study.

	
	Exclusion Criteria


	
	Patients taking morphine at doses >60mg/day were excluded because their high-dose opioid treatment could have limited their responsiveness to the opioid rescue medications provided during the study.  Pregnant women were also excluded.

	Treatment Groups
	Control Group:   Low-concentration capsaicin patch (3.2 µg/cm2 [0.04%])
Study Group:  High-concentration capsaicin patch (640 µg/cm2 [8%]) (NGX-4010)

	Intervention
	Enrollment
402 patients were enrolled from 55 research centers in the United States from June 9, 2005 to August 24, 2006.  
Randomization
Patients were stratified by sex and cardiovascular risk, then randomly assigned 1:1 to either the study group or control group.  

Treatment
Patients were pretreated with lidocaine 4% topical cream for 60 minutes before application of the patch.  After removal of the anesthetic, the assigned patch was applied for 60 minutes to painful area(s) up to a maximum of 1000cm2.  After patch removal, the area was cleaned with the cleansing gel to remove residual capsaicin.  No data was available on the number of patches applied per patient.
Support Treatment
Local cooling capabilities and oxycodone HCl 1mg/mL oral solution or equivalent were available and given at the onset of treatment-associated discomfort, then as required.  Patients could use opioid rescue medications (hydrocodone bitartrate/paracetamol 5/500mg) as needed for up to 5 days after patch application.  Rescue medications were not allowed after day 5; topical pain medications were not allowed during the entire 12-week study.
Follow-Up
Patients were assessed over a baseline period of at least 14 days, on the treatment day (day 0), and at clinic visits at 4, 8, and 12 weeks.  NPRS scores for the week following treatment were not included in the primary analysis in order to avoid any potential distortions in results due to opioid rescue medication use from days 1 to 5.

	Statistics
	· Efficacy analyses performed using intent-to-treat and included all patients who were randomly assigned, received their assigned medication, and had at least 3 days of NPRS scores from baseline; missing data were imputed using modified last-observation-carried-forward
· A sample size of 400 patients was needed to detect a 10% difference from baseline in NPRS scores between groups with a standard deviation of 31% at a 0.05 alpha level and 90% power
· The percentage of responders and of patients with a reduction in NPRS score of ≥2 points were compared between groups using logistic regression

· The proportion of patients reporting improvements in PGIC score was compared between groups using the Fisher’s exact test

· The use of rescue medications, demographics, and baseline characteristics were compared between groups using either t tests or Fisher’s exact test, as appropriate

	Results
	Efficacy

	
	· Capsaicin 8% patch was found to be more effective for the primary endpoint of NPRS score reduction from baseline to week eight (p=0.002)

· The following table summarizes efficacy measures:

NGX-4010 (n=206)

Control (n=196)

p

Odds ration

NPRS scores at baseline

6.0 (0.11, 5.73 to 6.18)

5.8 (0.11, 5.63 to 6.05)

--

--

Absolute change in NPRS score

Baseline to weeks 2-8

Baseline to weeks 2-12

-1.7 (0.12, -1.94 to -1.46)

-1.7 (0.12, -1.94 to -1.48)

-1.2 (0.12, -1.42 to -0.92)

-1.2 (0.13, -1.44 to -0.94)

0.002

0.003

--

--

Percentage change in NPRS score

Baseline to weeks 2-8

Baseline to weeks 2-12

-29.6 (2.04, -33.63 to -25.59)

-29.9 (2.09, -34.00 to -25.79)

-19.9 (2.10, -24.02 to -25.78)

-20.4 (2.14, -24.61 to -16.19)

0.001

0.002

--

--

Number of patients with a reduction in NPRS scale score of  ≥30%

Baseline to weeks 2-8

Baseline to weeks 2-12

87 (42%)

91 (44%)

63 (32%)

69 (33%)

0.03

0.05

1.56 (1.03 to 2.37)

1.51 (1.00 to 2.27)

Number of patients with a reduction in NPRS scale score of ≥2 points

Baseline to weeks 2-8

Baseline to weeks 2-12

82 (40%)

87 (42%)

51 (25%)

55 (28%)

0.003

0.004

1.94 (1.26 to 2.98)

1.87 (1.22 to 2.86)

Patient global impression of change

Improved* at week 8

Improved* at week 12

109 (53%)

114 (55%)

83 (42%)

85 (43%)

0.03

0.04

--

--

Data are mean (SE, 95% CI), number (%).  *Number patients who were very much, much, or slightly improved.
More patients in the study group were on concomitant medications for neuropathic pain at the start of the study; post-hoc analysis showed superiority of capsaicin 8% patch regardless of concomitant medication use

	
	Safety

	
	· Nine percent of patients withdrew from each treatment group; unsatisfactory response was the most common reason for early withdrawal from both groups

· More patients in the capsaicin 8% group required rescue medications during days zero to five than the control group (48% vs. 16%)

· The percentage of patients experiencing at least one adverse event was 99% in the treatment group and 88% in the control group; most events were expected capsaicin-related local reactions at the application site
· Increased blood pressure occurred in one patient who received capsaicin 8% patch

	Conclusion
	One 60-minute application of capsaicin 8% patch was shown to reduce pain associated with PHN for up to 12 weeks.  Around 40% of patients responded to treatment, with an average pain reduction of 30%.  These results were significantly superior to those of the low-dose capsaicin patch.

	Critique
	· 52.7% female
· Low-concentration capsaicin patch used as control instead of placebo to ensure blinding
· Study funded by NeurogesX
· One author received reimbursement for work in this trial
· One author is an employee of NeurogesX
· All authors have received financial support or worked on a NeurogesX-sponsored trial in the past


	Citation
	Backonja M, Malan TP, Vanhove GF, & Tobias JK.  NGX-4010, a high-concentration capsaicin patch, for the treatment of postherpetic neuralgia; a randomized, double-blind, controlled study with an open-label extension.  Pain Med 2010; [Epub ahead of print].

	Purpose
	To assess the efficacy, tolerability, and safety of capsaicin 8% patch in patients with postherpetic neuralgia (PHN).

	Study Design/ Methodology
	Randomized, double-blind, parallel, 4-week trial followed by an open-label extension study of up to 48 weeks.

	
	Efficacy Analysis – Primary Criteria for Evaluation

	
	Four-week study:
· Change in the mean morning and evening numeric pain rating scale (NPRS) scores from baseline through day 28.
Extension Study:
Change in mean morning and evening NPRS scores:

·  from baseline during weeks 2-12 after initial treatment

· from baseline to termination of the extension study

· From baseline during weeks 2-12 for each treatment cycle in the extension study

	
	Efficacy Analysis – Secondary Criteria for Evaluation

	
	Four-week study:
· Change in weekly mean morning and evening NPRS scores

· Change in Brief Pain Inventory (BPI) from screening to termination

· Self-assessment of response to treatment (SAT) at termination

Extension Study:
· Proportion of patients with ≥33% reduction in mean morning and evening NPRS scores from baseline during cycle 0
· Change in BPI scores beginning of extension study to study end

· SAT at study end

	
	Safety and Tolerability Analysis

	
	· Adverse events

· Dermal assessment

· Use of concomitant medications

· Electrocardiogram
· Vital signs
	· Physical examination

· Treatment pain rating

· Use of rescue medications
· Sensory assessment

	Population
	Inclusion Criteria

	
	Patients aged 18 years or older with a diagnosis of PHN and an average NPRS score of 3 – 8 were eligible if ≥6 months since shingles last crusted.  Painful areas must have been located below the neck with a maximum of two sites and a combined surface area of 100cm2 to 1000cm2.  Patients on long-term pain medications must had been on stable doses for ≥21 days before treatment and stayed on stable doses during the study.  Females were of nonchildbearing potential (absence of menses for a minimum of 3 months or surgically sterile) and males agreed to use adequate contraception for 60 days after receiving study medication.
Patients who completed the 4-week double-blind study and continued to meet inclusion criteria were eligible for the open-label extended study.

	
	Exclusion Criteria

	
	Patients were excluded if they had diffusely distributed neuropathic pain or significant pain outside of the target areas; an implanted medical device to treat neuropathic pain; had used topical agents, including capsaicin and lidocaine patch, NSAIDs, aspirin, local anesthetics, steroids, or opioids within the past 21 days; were currently using any class 1 antiarrhythmic medication; had opioid tolerance.

	Treatment Groups
	Control Group:   Low-concentration capsaicin patch (3.2 µg/cm2 [0.04%])

Study Group:  High-concentration capsaicin patch (640 µg/cm2 [8%]) (NGX-4010)

	Intervention
	Randomization
Before randomization, six patients received an initial single application of capsaicin 8% patch to assess the implementation and tolerability of the treatment procedures.  The double-blinded phase then began, in which 38 patients were randomized to receive capsaicin 8% patch (N=26) or the control patch (N=12).
Double-Blind Study Treatment
One application was performed during the 4-week double-blind study.  Patients were pretreated with lidocaine 4% topical cream for 60 minutes before application of the patch.  After removal of the anesthetic, the assigned patch was applied for 60 minutes to painful area(s) up to a maximum of 1000cm2.  No data was available on the number of patches applied per patient.
Extension Study Treatment
After completion of the 4-week double-blind study, patients could receive up to three additional open-label treatments with capsaicin 8% patch.  Each treatment was considered a cycle; the initial double-blind application was labeled cycle 0; additional open-label applications were cycles 1-3.  Cycle 1 could not take place until at least 12 weeks after cycle 0, and at least 6 weeks must have passed between each of cycles 1, 2, and 3.  No treatment could be performed after week 40.  No data was available on the number of patches applied per patient for any treatment cycle.
Support Treatment
Local cooling capabilities and oxycodone HCl 1mg/mL oral solution were available and for treatment-associated discomfort during application.  Patients could use opioid rescue medications (hydrocodone bitartrate/acetaminophen 5/500mg) as needed for up to 5 days after patch application.  Acetaminophen at doses ≤2g/day was allowed throughout the study.  Rescue medications were not allowed after day 5; topical pain medications were not permitted.

Assessment
Baseline NPRS scores were recorded over a period of 10 days.  NPRS scores of the double-blind study were recorded after treatment at 15, 30, 45, and 60 minutes, day 1 morning and evening, and day 2 morning to assess treatment-related pain.  NPRS scores for the week following treatment were not included in the primary analysis in order to avoid any potential distortions in results due to opioid rescue medication use from days 1 to 5.

Sensory assessments were performed at study entry, time of treatment, at weeks 12, 24, and 36, and at study termination.

	Statistics
	· Efficacy analyses performed using intent-to-treat and included all patients who were randomly assigned and received their assigned medication
· For missing NPRS scores during the double-blind study, the most recent prior score was carried forward

· The Wilcoxon Rank Sum test was used to evaluate differences in efficacy between groups
· The t-test and Fisher exact test were used to compare differences in safety and tolerability between groups



	Results
	Efficacy

	
	· The mean reduction from baseline morning and evening NPRS scores was 32.7% for capsaicin 8% patch and 4.4% for the control patch during the 4-week, double-blind study (p=0.003)
· BPI scores for “pain at its worst in the last 24 hours” changed by-1.7 for capsaicin 8% patch and +0.3 for the control patch from baseline to day 28; scores for “average pain” changed by -1.3 for capsaicin 8% patch and +0.4 for control patch

· SAT responses did not differ significantly between the double-blind groups

· Twenty-four patients were enrolled in the extension phase and twenty-one received capsaicin 8% patch; six received one treatment, six received two treatments, nine received three treatments, and three chose not to receive any.  Two patients left the study after one re-treatment due to unsatisfactory therapeutic response.
· The average change in NPRS scores from baseline during weeks 2-12 was -33.8% for 13 capsaicin 8% patch patients and +4.9% for 8 control patients

· The percentage of capsaicin 8% patch patients with a reduction in NPRS scores of ≥33% from baseline was 53% during weeks 2-4, 56% during weeks 5-8, and 78% during weeks 9-12; none of the control patients had a ≥33% reduction in NPRS scores at any point

· The mean change in NPRS scores from baseline did not differ significantly after subsequent 8% patch treatments (-31.4% after cycle 1, -30.0% after cycle 2, -34.1% after cycle 3)

	
	Safety and Tolerability

	
	· The full 60-minute patch application was completed by 28 of 32 (88%) capsaicin 8% patients and 11 of 12 (92%) control patients
· Oxycodone use on treatment day occurred in 69% of study patch patients and 33% of control patients

· Hydrocodone/acetaminophen was used on days 0-5 by 62% capsaicin 8% patch patients vs. 42% for control patch patients
· Three patients who received capsaicin 8% patch had a maximum dermal score of 3 (on a scale of 0-7, 3 being erythema and papules); no patients in the control group scored a 3.
· More patients receiving capsaicin 8% patch than the control patch had a transient increase in NPRS scores of ≥33% from baseline at 24 and 48 hours after application (38%  vs. 8%, p=0.0007 for each time point)

· No clinically significant changes were observed in laboratory values, vital signs, or physical findings

	Conclusion
	One 60-minute application of capsaicin 8% patch was shown to reduce pain associated with PHN to a greater extent than a low-dose control patch over a 28-day period.  This pain reduction can be maintained for up to one year with repeated patch administrations.  The capsaicin 8% patch was generally safe and well-tolerated.

	Critique
	· Low-concentration capsaicin patch used as control instead of placebo to ensure blinding
· Study funded by NeurogesX
· One author is a consultant for NeurogesX and two authors are employees of NeurogesX
· Small study size
· No power assigned to study
· Study group was 23% male; control group was 75% male
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