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Abstract
Purpose: Although lidocaine and capsaicin ointments are effective for 
treating neuropathic pain, the effects of using a combination of these 
compounds is unknown. We hypothesized that the combination of 
capsaicin and lidocaine is more effective for neuropathic pain than each 
compound used alone.

Subjects and Methods: Sixty patients with neuropathic pain who visited 
one of two outpatient pain clinics were randomly assigned to three 
groups. The lidocaine group applied a 5% lidocaine cream to the affected 
area, the capsaicin group applied a 0.025% capsaicin cream, and the 
lidocaine + capsaicin group applied a cream with a final concentration 
of 5% lidocaine and 0.0125% capsaicin. All three groups applied the test 
compound to the affected area three times daily for two weeks. VAS 
(visual analog scale) scores before and after application for two weeks 
were compared.

Results: The study subjects included 17 patients in the lidocaine group, 
17 in the capsaicin group, and 20 in the lidocaine +capsaicin group. 
Analysis indicated that changes in VAS scores before and after application 
were not significantly different between the three groups (p=0.124). 

Conclusion: In patients with neuropathic pain, a combination lidocaine-
capsaicin ointmentis not superior compared with each ointment used 
alone.
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The utility of topical lidocaine and topical capsaicin application 
for treating neuropathic pain, such as post-herpetic nerve pain 
and chronic postoperative pain, has been previously reported 
[1-3]. Topical application of medication on the skin is more 
convenient and leads to fewer complications compared to 
oral medications or intravenous infusions. Lidocaine exerts its 
analgesic effects by blocking sodium channels on the nerve 
cell membrane, reversibly suppressing propagation of the 
action potential in the nerve, thereby blocking sensory nerve 
conduction. Capsaicin (8-methyl-N -vanillyl-6-nonenamide) is 
a secondary metabolite produced by chili peppers, which are 
plants belonging to the genus Capsicum. Capsaicin selectively 
binds to the transient receptor potential vanilloid 1(TRPV1) 
channel.TRPV1, expressed by dorsal root ganglion cells, is a 
non-selective positive-ion channel that is activated by various 
nociceptive stimuli that arise from heat, acid, and inflammatory 
mediators. Although capsaicin activates TRPV1 and causes 
transient pain, its repeated administration decreases nerve 
sensitivity. With desensitization, propagation cannot occur 
even when there is a pain impulse, resulting in a long-lasting 
analgesic effect [4,5].

This study took place from December 22, 2017 to March 14, 
2018. Study patients were those with neuropathic pain who 
were not fully satisfied with the treatment outcomes of nerve 
block therapy or drug therapy. Exclusion criteria were patients 
with nociceptive pain, mixed pain, neuropathic pain for ≤3 
months, dementia, and mental illness.

Patients were randomly assigned to three groups. Group L 
received lidocaine ointment (containing lidocaine 5% w/w, 
ethanol 1.1835% w/w), group C received capsaicin ointment 
(containing capsaicin 0.025% w/w, ethanol 1.1835% w/w), and 
group M received an ointment containing a mixture of lidocaine 
and capsaicin (lidocaine 5% w/w, capsaicin 0.0125% w/w, 
ethanol 1.1835% w/w).

Patients were asked to apply the study ointment at the area of 
pain thrice daily for at least two weeks. There were no changes 
in the oral pain medications patients were taking during the 
study. The patients’ levels of pain were assessed using a visual 
analog scale (VAS) before and after application of the ointment 
for two weeks.

For the one-way ANOVA between the three groups, the sample 
size was calculated at the significance level of 0.05, power of 
0.8, and effect size of 0.25, resulting in a total sample size of 
159, which was determined to require 53 cases per group.

All values are reported as means ± SD. Data were analyzed using 
SPSS for Windows version 22.0 (SPSS Inc., Chicago, IL, USA). VAS 
scores were compared using the Kruskal-Wallis test. Normally 
distributed continuous data were analyzed using one-way 
ANOVA, while categorical data were analyzed using the χ2 test. 
Statistical significance was defined as p < 0.05.

We conducted a prospective, randomized, double-blind study 
at two facilities, Hyogo College of Medicine and University 
of Fukui, after approval from the Ethics Committee of each 
institution and after obtaining informed consent from all 
participants before study enrollment.

Previous studies have described enhanced analgesic effects 
by using a combination of local anesthetics and capsaicin. 
Binshtok et al. injected capsaicin into rats after injecting the 
membrane-impermeant lidocaine derivative QX314 [N-(2,6-
dimethylphenylcarbamoylmethyl) triethylammoniumchloride], 
and verified long-term sciatic nerve blocking effect in a selective 
nociceptive manner [6], based on the following mechanism. 
QX314 itself does not pass through the cell membrane and, 
therefore, does not exhibit nerve-blocking actions; however, 
when applied in the presence of capsaicin, which opens the 
TRPV1channel allowing QX314 to flow into the cells, it blocks 
the sodium ion channel and suppresses nerve excitation. In 
clinical practice, the combination of capsaicin and lidocaine 
has been reported to have an enhanced or extended analgesic 
effect on nociceptive pain compared with each compound used 
alone [7,8]. However, there are no reports on the usefulness of 
the combined topical application of lidocaine and capsaicin in 
patients with neuropathic pain. This study aimed to investigate 
the effectiveness of the combination of lidocaine ointment and 
capsaicin ointment in patients with neuropathic pain. To this 
end, we designed a prospective, randomized, controlled study 
to compare the efficacy of the combination of lidocaine and 
capsaicin in patients with neuropathic pain with the efficacy of 
topical lidocaine or topical capsaicin used alone.
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Introduction 

Subjects and Methods

Results
Table 1:  Patient characteristics

Group L Group C Group M P value

Number of patients 17 17 20

Age (yr)a 70±15 74±9 70±14 0.62

Female sex (%) 53 35 40 0.56

Duration of pain (months)a 360±914 55±73 508±937 0.22

Pain etiology (n)
(Postherpetic neuralgia

/peripheralnervedisorder/
chronic postoperative pain)

12/3/2 12/5/0 13/5/2 0.66

Nerve block therapy (%) 18 35 15 0.23

Antiepileptic drug therapy (%) 47 53 40 0.62

Antidepressant drug 
therapy(%) 53 41 45 0.84

Opioid drug therapy(%) 29 47 40 0.48

Pre-study DN4 scorea 4±2 6±2 4±2 0.12

Pre-study VAS scores (mm)a 39±28 48±34 48±29 0.51
aMean ± SD.
DN4: Douleur Neuropathique 4; VAS: Visual analog scale
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A side effect of ointment application is skin irritation. A 
cold feeling and stinging sensation are the main side effects 
observed with the use of capsaicin [8]. Skin redness, rash, 
and pallor have been reported as side effects of lidocaine 
ointment [8,15]. Moreover, the simultaneous use of capsaicin 
and lidocaine blocks peripheral sodium channels, thereby 
inhibiting afferent nerve conduction and reducing capsaicin-
induced hyperalgesia [16].

There are several limitations to this study. First, the sample size 
was small. The sample size calculation required 159 participants, 
but the actual number of participants was 60. We could not 
continue this research because the law on research changed 
from April, 2018. Second, the analgesic effect was determined 
using VAS score alone. Third, the primary disease and duration 
of disease varied between patients. These might have affected 
the outcomes.

A hot feeling after ointment application was observed in one 
patient (6%) in Group L, two patients (12%) in Group C, and 
one patient (5%) in Group M, while a stinging sensation was 
observed in one patient (5%) in Group M.

Our results showed that the combination of lidocaine and 
capsaicin ointment is not superior to each ointment used alone 
for treating patients with neuropathic pain.

Lidocaine ointment exerts its effects by suppressing abnormal 
firing caused by peripheral sensitization in patients with 
neuropathic pain. Capsaicin ointment initially enhances 
sensitivity after application to the skin, followed by a period 
of reduced sensitivity and, after repeated applications, causes 
persistent desensitization [9,10]

VAS scores before ointment application were39 ± 28in Group L, 48 
± 34 in Group C, and 48 ± 29 for Group M, indicating no significant 
differences between the three groups (P = 0.51). VAS scores after 
ointment application were37 ± 27 in Group L, 38± 31in Group C, 
and 39 ± 28 for Group M. Changes in VAS scores before and after 
ointment application were not statistically significantly different 
between the three groups (p=0.12) (Figure 1).

Discussion

exerting a local anesthetic effect. The protonated form, on the 
other hand, cannot cross the cell membrane. However, following 
activation of TRPV1channels by capsaicin, the protonated 
local anesthetic flows into the cell through the channel pore, 
increasing the concentration of protonated local anesthetics in 
the cytoplasm, augmenting sodium channel blockade and local 
anesthetic effect. Second, capsaicin-induced channel opening 
allows cations to flow into the cells, promoting intracellular 
acidification and protonation of the neutral form of the 
anesthetic [11]. Third, TRPV1 activation by capsaicin promotes 
depolarization of the cells, resulting in a greater likelihood of 
sodium channel activation and subsequent inactivation. Local 
anesthetics have a high affinity for inactivated sodium channels. 
For example, lidocaine has an approximately 20 times higher 
affinity for sodium channels in the inactivated state than those 
in the resting state [12] In this study, although we hypothesized 
that the combination of lidocaine ointment and capsaicin 
ointment would exert enhanced analgesic effects through 
similar mechanisms as described above, an enhanced effect 
compared with each ointment used alone was not observed. 
In this study, the duration between pain onset and starting 
treatment with the ointment differed between patients, which 
might have affected the pain-reducing effects. Moreover, this 
study included neuropathic pain that had been present for 
at least three months. Reportedly, various pain mechanisms, 
such as activation of N-methyl-D-aspartate (NMDA) receptors 
present on second-order neurons, ectopic excitation of 
the spinal afferent pathway, and decreased function of 
afferent inhibitory pathways are involved in neuropathic 
pain that has become chronic [13,14], indicating that the 
suppressive effect of lidocaine on peripheral sensitization 
and of capsaicin desensitization might have been inadequate. 
Moreover, this study was primarily older adults and other 
prescription medications for neuropathic pain are not generally 
recommended (TCAs, opioids, etc) because they often cause 
side effects such as drowsiness and light headedness. About 
80% of patients continued to receive this treatment after this 
study was completed.

Sixty consecutive patients were evaluated. Six discontinued 
ointment application due to their side effects. These included 
“hot feeling” in four patients and “stinging sensation” in two 
patients. Fifty-four patients were ultimately analyzed. There 
were no statistically significant differences between the 
groups in terms of age (P = 0.62), sex (P = 0.56), etiologies of 
pain (P = 0.66), and duration of disease (P = 0.22) (Table 1).

Figure 1: VAS scores before (blue) and after (red) 
ointment application between 3 groups

The mechanisms by which the combination of lidocaine and 
capsaicin exerts enhanced analgesic effects are described 
below. First, local anesthetics are existied as the protonated 
form and the neutral form in solution. The neutral form passes 
through the cell membrane, becomes protonated, and blocks 
the voltage-gated sodium channel pore intracellularly, thereby 
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In patients with neuropathic pain, topical application of an 
ointment containing a combination of lidocaine and capsaicin 
was not superior in efficacy compared with each ointment used 
alone. In patients with neuropathic pain, topical application 
of an ointment containing a combination of lidocaine and 
capsaicin was not superior in efficacy compared with each 
ointment used alone.

We are grateful to Dr. Takahiro Tokunaga from Shinseikai 
Otolaryngology, Toyama Hospital for help with the statistical 
analyses of our data.
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