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CASE REPORT

Second-degree burn induced by high-concentration topical capsaicin
with mobility sequelae: A case report
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Abstract

High-concentration topical capsaicin is used as a second-line treatment for

France neuropathic pain. Transient, mild burning sensation and erythema are expected
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INTRODUCTION

According to the International Association for the Study
of Pain (IASP), peripheral neuropathic pain is caused
by a lesion or disease of the peripheral somatosensory
nervous system and is more frequent in women and in
people over 60."? Oral treatments such as tricyclic anti-
depressants and serotonin-norepinephrine reuptake in-
hibitors are classically used as first-line treatments for
central or peripheral neuropathic pain.® Lidocaine plas-
ters can also be used as a first-line treatment for focal
peripheral neuropathic pain.

Capsaicin is a chemical compound, extracted from
chillies, responsible for the burning sensation in the
mouth when eating spicy food. Its local anesthetic and
analgesic properties are due to its agonist action on

adverse drug reactions. Here, we report the first case of second degree burn after
the application of a high-concentration topical capsaicin patch with secondary
mobility sequelae. Nine months after the application, neuropathic pain still
remained and the patient described mobility difficulties in daily activities,
preventing her from returning to work. This report aims to raise the question of
the benefit/risk ratio of high concentration topical capsaicin.

adverse drug reaction, capsaicin, neuropathic pain, pharmacovigilance, sequelae

Transient Receptor Potential Vanilloid type 1 (TRPVI)
located in the small-diameter sensory neurons in the
skin, mucous membranes and central nervous system.4
Capsaicin reversibly activates cutaneous nociceptors
expressing TRPV1 receptors, leading to a release of va-
soactive neuropeptides. This can trigger firstly pain and
erythema at the application site; thereafter, capsaicin
causes desensitization of skin nociceptors to various
stimuli, and thus relieves pain.

Capsaicin is classically used at low concentrations
(<1%) as an active ingredient in topical medications
for several indications, such as arthritis, post-herpetic
pain or diabetic neuropathy.’ In 2009, a 14 x20cm skin
patch containing a high-concentration (8%) of capsaicin
(Qutenza®) received a European market authorization
for the management of peripheral neuropathic pain in
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CAPSAICIN-INDUCED SECOND-DEGREE BURN

adults, alone or in combination with other drugs. This
patch was also approved the same year by the Food and
Drug Administration (FDA) for the treatment of neu-
ropathic pain associated with postherpetic neuralgia. It
is also approved since 2020 by the FDA for neuropathic
pain associated with diabetic peripheral neuropathy of
the feet. It must be used by a physician or by trained
healthcare professionals under the supervision of a phy-
sician, only in a hospital setting.

High-concentration topical capsaicin in humans
showed a good safety profile because of poor systemic
exposure through rapid elimination from circulation.®
The most part of its adverse drug reactions are mild and
transient application site disorders, usually preventable
with local cooling, topical anesthetic or systemic anal-
gesics.” More severe application site disorders such as
second-degree burns could occur, but their clinical pre-
sentation is not precisely described and their frequency
remains unknown.

Here we report the case of a 41-year-old woman who
experienced a second-degree burn on the leg leading to
mobility sequelae after the first application of a high-
concentration capsaicin patch.

DESCRIPTION OF THE CASE

A 41-year-old woman underwent surgery for the manage-
ment of a cyst, located on the posterior part of the proxi-
mal fibula-tibial joint, suspected of causing left knee

pain. Removal of the cyst did not provide pain relief and
was followed by multiple surgeries, such as neurolysis of
the fibular and the external popliteal sciatic nerves, an
osteotomy of the neck of the fibula and a left superior
tibio-fibular arthrodesis. Facing absence of results and
even pain worsening with extension to the entire leg,
neuropathic pain has been diagnosed. Non-steroidal
anti-inflammatory drugs (NSAIDs) and physiotherapy
were prescribed as first-line treatments. Then, because
the patient experienced adverse drug reactions related to
NSAIDs use (digestive pain, malaise and dizziness), and
a poor efficacy of the treatment, skin patch containing
high-concentration of capsaicin was initiated.

During her day-hospital admission, a patch of high-
concentration topical capsaicin was applied for 60min,
as recommended. Firstly, burning sensation was experi-
enced by the patient when the patch was applied, then a
large erythema appeared when the patch was removed.
The nurse applied cold to the erythema zone and the pa-
tient remained under surveillance for approximately 2 h.
No preventive medication was used before or during the
patch use. The patient continued local cooling at home.
The burning pain gradually increased throughout the
day and the patient estimated it at 10/10 using a visual an-
alogue scale. During the following night, the skin redness
rapidly evolved towards very painful blisters at the front
of the leg. The morning after, she was admitted at the
emergency unit. The skin burn corresponded precisely
to the area where the patch was applied, with the largest
blister measured at 7 cm of diameter (Figure 1, panel A).

FIGURE 1 The burn area at different follow-up times after the patch application. Panel A: Day 1. Panel B: Week 1. Panel C: Month 3.

Panel D: Month 9.
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Due to the presence of tense blisters, a diagnosis of a
superficial second-degree burn was made. For 2 months,
a nurse came every 2-3days to the patient's home to
clean the wound and change the dressings, after which
the patient took care of her wound herself.

At 1week, alarge wound was observed (Figure 1, panel
B), while she experienced new difficulties in walking,
pain and paresthesia from the third week. Subsequently,
a corticosteroid-based cream was prescribed by the der-
matologists and led to a progressive healing of the wound
(Figure 1, panel C,D).

At nine months, neuropathic pain still remained with
difficulties in daily activities and the need to use a cane
when she stands. Since the use of the patch, she still has
not been able to return to her job as a childminder.

Her current pain treatment consists solely of parac-
etamol on demand, with limited effectiveness.

DISCUSSION

Literature is very scarce about the risk of burn after cap-
saicin patch application. A case of a third-degree burn
induced by high concentration topical capsaicin in a
57-year-old man has been already detailed.® In this case,
the fourth application of the patch on the left hip has
led rapidly to a second-degree burn, and necrosis 2days
after. Seven months later, no functional impairment or
sequelae, apart from aesthetics, have been reported. One
“application site burn” has been also reported in a ran-
domized clinical trial, but not further described.’ The
summary of product characteristics raises the possibility
of second-degree burns, but its frequency remains un-
known. An analysis of VigiBase, the WHO global data-
base of individual case safety reports, made on 15 March
2022, showed 45 cases of second-degree burns (3.2% of
the overall reported adverse events) and two cases of
third degree burns (0.1%) related to high concentration
topical capsaicin.!’ These cases are reported more fre-
quently in women (78.3%). All age groups are concerned,
with significant proportions of patients aged 18—44 years
(26.1%) (age was missing in 37% of reports). Since 2017,
the number of reported second-degree burns is increas-
ing, with 3 cases reported per year in 2016 and 2017, 6-8
cases reported per year between 2018 and 2020 and 12
cases in 2021. Most of the reported second-degree burns
were from France (75.6%); this could be due to a wider
use of this treatment compared with other countries, but
no data are available in this regard.

In the case we report, the responsibility of the cap-
saicin patch is strongly established since the occurrence
of the burn is consistent with its pharmacological prop-
erties. Moreover it appeared shortly after application
and strictly in the zone of the patch application site.
Concerning mobility sequalae, a role of the burns can-
not be excluded, but it could also be due to the natural
evolution of her neurological disorders.

High-concentration topical capsaicin is reserved
for hospital use. Its conditions of use are quite com-
plex: patient needs to stay in a well-ventilated room,
and the administration has to be complied by a trained
team equipped with protective glasses, masks and ni-
trile gloves. Accidental exposure can lead to transient
erythema and burning sensation (mucous membranes
being particularly sensitive), eye pain, eye and throat ir-
ritation and coughing. However, no recommendations
are available for the protection of the patient during
the application of the patch, nor for the length of the
hospital supervision. The patient should be advised
not to touch the treated area, and to wear gloves for
1 or 2days if the patch is applied on her/his hand. The
patch should be applied on healthy, hairless, washed
and thoroughly dried skin for 60 min in the concerned
area, and no more than 30 min if pain is localized in
the foot.

Besides its possible danger, its efficacy seems to be
limited. A post-marketing surveillance study about high
concentration topical capsaicin revealed a treatment
success rate of 21.8% on neuropathic pain and a pro-
spective observational study reports an improvement of
the pain in 25.2% and 32.0% of patients (depending on
the test).""'> Moreover, new hyperesthesia or allodynia
appeared in 1.1%-3.6% of patients after application.12
Therapeutic alternatives exist and could be preferentially
used before high-concentration topical capsaicin patch.'
Furthermore, a French observational cost-consequences
study shows that its use resulted in additional costs for
the hospital, without any benefit on the cost of care for
each patient.14

To our knowledge, we report the first well-documented
case-report of second-degree burn induced by the appli-
cation of a high-concentration topical capsaicin patch
with secondary mobility sequelae, possibly related to its
application.

This clinical observation and previous data on this
risk raise questions about the benefit/risk ratio of this
drug. Further studies are needed to assess the fre-
quency of this serious adverse event, and the place of
high concentration topical capsaicin in the therapeu-
tic arsenal for neuropathic pains. In particular, before
prescription, clinicians should be aware of its complex
use, its potentially severe adverse effects, its limited
efficacy, the existence of various alternatives and its
high cost.
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