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Abstract

Chemotherapy remains a cornerstone of modern cancer treatment, yet its neurotoxic side effects can pose
significant challenges. Peripheral nerve damage and the resulting pain not only affect patients’ quality of
life but also contribute to substantial economic burden. Despite the medical need, a definitive curative
treatment for chemotherapy-induced peripheral neuropathy (CIPN) remains elusive, leaving many
patients reliant on analgesics for pain relief. The QUCIP study, a prospective, multi-center observational
study spanning 36 weeks, has recently yielded data evaluating the effectiveness of up to three treatments
with high-concentration (179 mg) capsaicin patch (HCCP) in 73 female patients with painful CIPN following
neoadjuvant/adjuvant breast cancer therapy. In this review, we discuss the results of the QUCIP trial and
position its findings within the broader body of evidence on repeated HCCP treatment, highlighting its
potential to progressively improve therapeutic outcomes and reduce the burden of CIPN in oncology care.

Keywords: Chemotherapy-induced peripheral neuropathy (CIPN), High-concentration capsaicin patch
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Abbreviations: ADR: Adverse Drug Reaction; ASCO: American Society of Clinical Oncology; CIPN:
Chemotherapy-Induced Peripheral Neuropathy; EQ-5D-3L: European Quality of Life 5 Dimensions 3
Level; EQ-VAS: EuroQol-Visual Analogue Scales; ESMO: European Society for Medical Oncology; HCCP:
High-Concentration Capsaicin Patch; NPRS: Numeric Pain Rating Scale; PDPN: Painful Diabetic Peripheral
Neuropathy; PHN: Post-Herpetic Neuralgia; PNI: Post-operative or post-traumatic Nerve Injuries; QoL:
Quality of Life; QLQ-CIPN20: Quality-of-Life Questionnaire-CIPN twenty-item scale; SD: Standard Deviation;
TRPV1: Transient Receptor Potential Vanilloid 1; V: Visit

Introduction
The challenge of chemotherapy-induced peripheral neuropathy (CIPN)

Definition and causes: Neuropathic pain is defined as pain caused by a lesion or disease of
the somatosensory (peripheral and/or central) nervous system, including loss of sensory function or
sensation and increased pain sensitivity or spontaneous pain [1,2]. Chemotherapy-induced peripheral
neuropathy (CIPN) is a common and sometimes dose-limiting side effect of oral or intravenous
chemotherapy used to treat the primary tumor and/or its metastases [3,4]. Neurotoxic substances
include platinum derivatives, taxanes (especially at high doses), vinca alkaloids, eribulin, bortezomib

This article is originally published by ProBiologists, and is freely available at probiologists.com

] Breast Cancer Res. 2025;5(1):1-8.



Citation: Sabatowski R, Lux MP, Quandel T. Harnessing high-concentration (179 mg) capsaicin patches for chemotherapy-induced peripheral neuropa-
thy: Evidence and implications from the QUCIP study. ] Breast Cancer Res. 2025;5(1):1-8.

and thalidomide [5]. Furthermore, combinations of neurotoxic
substances may have the potential to greatly increase peripheral
neurotoxicity.

Neurotoxicity of chemotherapeutic agents affects various
structures in the nervous system, including myelin sheaths, sensory
cell bodies in the dorsal root ganglion, and axonal components (e.g.,
ion channels, microtubules, mitochondria). As a result, general
degenerative processes and the production of pro-inflammatory
cytokines as well as activation of apoptotic signaling cascades and
alteration of neuronal excitability are initiated. Subsequently, these
changes can lead to the loss of epidermal nerve fibers [6-8].

Clinical presentation: Nerve damage can affect sensory,
motor, and autonomic nerves. Sensory and/or motor irritation
and dysfunction usually predominate in feet, legs, arms, and
hands. Peripheral neuropathic pain may be diffused or localized,
the latter being present when the main pain can be localized to
reproducible and circumscribed areas [9]. Sensory nerve fibers are
particularly vulnerable and most susceptible to neurotoxic agents,
which is why sensory symptoms are more prevalent. In CIPN,
small (unmyelinated) as well as large (myelinated) peripheral nerve
fibers can be affected. Symptoms of large fiber damage include
numbness, impaired fine motor skills, reduced sensation of vibration
and proprioception and a progressive loss of deep tendon reflexes,
whereas symptoms of small fiber damage include burning pain and
reduced nociceptive and thermal sensation [4].

Prevalence and impact: The incidence of CIPN mainly
depends on the chemotherapeutic agents, the cumulative dose, and
the duration of therapy. It is also influenced by prior therapies and
the clinical setting [7]. A meta-analysis revealed a considerable range,
from 12% to >95% across multiple types of cancer and chemotherapy
regimens. The overall prevalence of CIPN is estimated to be 68%
in the first month after the end of chemotherapy, 60% at three
months, and 30% after > 6 months (considered as chronic pain).
This means that symptoms persist in about one third of patients after
therapy cessation [10]. Depending on the substance administered
(e.g., platinum compounds), further progression or re-emergence
of symptoms even several months after therapy is possible (coasting
phenomenon) [7,11,12].

The symptoms of CIPN can severely impact functionality and
quality of life (QoL), disrupting many aspects of daily living. Affected
individuals often face challenges such as sleep disorders, inability to
work, gait instability, and balance disorders (tendency to stumble or
fall), as well as difficulties with fine motor skills (impaired gripping
and holding function of the hands, limitations when writing/
working on the PC). If autonomic nerves are affected, symptoms
may impact internal organs, manifesting as blood pressure instability,
gastrointestinal disturbances, or impaired bladder function up to
incontinence [5,13,14].

These limitations can lead to dose reductions or treatment
discontinuation. Furthermore, substantial economic burden on the
healthcare system is caused by long-term costs of untreated CIPN
(e.g., increased care needs, loss of productivity [13,15].

Therapeutic options and the role of high-concentration

capsaicin patch (HCCP)

Current treatment approaches: To date, no curative treatment
options for CIPN are available. Therefore, CIPN management focuses

on symptom control rather than reversal. International guidelines
(e.g., American Society of Clinical Oncology [ASCO], European
Society for Medical Oncology [ESMO]) prioritize duloxetine as first-
line treatment for painful CIPN [11,16]. However, in addition to
potential systemic side effects, the substance is not approved for the
treatment of CIPN in all countries/regions [7]. Second-line options
include gabapentinoids, tricyclic antidepressants, and serotonin-
noradrenaline reuptake inhibitors (SNRIs), although data on their
efficacy is limited, and it is important to consider the potential for
systemic side effects as well as the labelling details when selecting an
appropriate treatment [7]. Opioids may be used as well, but only as
a third-line option [17,18].

Topical therapies, such as the high-concentration capsaicin patch
(HCCP), are emerging alternatives as they are to be applied directly
to the painful area where they exert their local mode of action.
Consequently, most side effects are application site reactions which
are transient and usually mild to moderate [7]. This treatment is
particularly beneficial for elderly or multimorbid patients, including
those with cancer, who are more susceptible to adverse effects.
Moreover, patients express a preference for topical treatments, as
local side effects are more likely to be accepted than systemic side

effects [19].

HCCP’s position in neuropathic pain guidelines: According
to neuropathic guidelines, HCCP is a second-line option [18,20]
and suitable for localized neuropathic pain as an early or first-line
treatment choice [20].

Evidence Supporting HCCP in Peripheral Neuropathic
Pain

Approval and mode of action

HCCP has been granted approval for the treatment of
neuropathic pain of any origin in the European Union, as well as
for post-herpetic neuralgia (PHN) and painful diabetic peripheral
neuropathy (PDPN) in the United States [21,22]. Treatment can
be repeated every 90 days, as warranted by persistence or return of
pain. However, retreatment after a minimum interval of 60 days can
be considered for individual patients after physician assessment [23].

The active ingredient of HCCP, capsaicin, specifically targets the
transient receptor potential vanilloid 1 (TRPV1) receptor, which
is overexpressed in peripheral neuropathic pain, contributing to
nerve fiber hyperactivity. Binding of capsaicin to TRPV1 triggers
action potentials and the release of vasoactive neuropeptides,
which may cause transient sensations of burning pain, stinging,
and erythema. This is followed by a reduction in TRPV1 receptor
sensitivity to various stimuli, providing temporary pain relief.
Prolonged pain reduction is finally achieved through the reversible
defunctionalization of epidermal nociceptors, lasting three to
five months [23-25]. This mechanism selectively targets TRPV1-
expressing nociceptors without compromising other sensory
modalities, such as cold or touch perception [26]. Interestingly,
in patients with CIPN and other neuropathic pain conditions,
nerve biopsies have shown the regrowth of intraepidermal and
subepidermal nerve fibers after treatment, which appears to correlate
with pain reduction [27-31]. These observations suggest that
following the reversible defunctionalization of affected nerve fibers
by capsaicin, some fibers regenerate with hypersensitivity, while
others recover with restored normal function, indicating a potential
for disease-modifying effects (Figure 1).
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Figure 1. Mode of action of HCCP and potential mechanism of disease modification. (A) Healthy condition: In a healthy state, nerve fiber density
and the expression of TRPV1 receptors (green dots) in the epidermis remain at normal levels. (B) Sensitization of the TRPV1 receptor (burning
pain): Neuropathic pain is caused by reduced nerve fiber density and disease-related overexpression of excitatory ion channels, including the TRPV1
receptor. Capsaicin activates the TRPV1 receptor, causing the ion channel to open. This leads to an influx of calcium and sodium ions, triggering a
cascade of action potentials that patients often perceive as a burning pain. (C) Desensitization of the TRPV 1 receptor (pain reduction): Continuous
activation with high concentrations of capsaicin leads to temporary desensitisation of the TRPV1 receptor, reducing the perception of pain. (D)
Reversible defunctionalization of the nerve fibers (long-term pain relief): The increase in intracellular calcium concentration triggers cellular
damage, leading to the reversible defunctionalization of nerve fibers, providing sustained pain relief. (E) Nerve regeneration: Nerve fibers typically
regenerate within three months following capsaicin administration. While some may regain pathological hypersensitivity, necessitating repeated
HCCP treatments, others may regenerate with normal sensitivity, indicating a potential for disease modification. Modified from [25,27-29,31]. HCCP:
High-Concentration Capsaicin Patch; TRPV1: Transient Receptor Potential Vanilloid 1.
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Clinical evidence

The efficacy of HCCP has been demonstrated in a range of
conditions, including PHN, PDPN, HIV-associated neuropathic
pain and neuropathic pain resulting from post-operative or post-
traumatic nerve injuries (PNI) [28,32-42]. In addition, several
studies have indicated that HCCP may also be an effective treatment
for CIPN [7,27,43-46].

HCCP in CIPN: Insights from the QUCIP Study and
Beyond

Study overview

QUCIP was a prospective, multicenter, observational study to
assess the effectiveness and safety of HCCP over 36 weeks with up
to three HCCP treatments in breast cancer patients with CIPN.
The focus of the study was to evaluate pain intensity, impact on
neuropathic symptoms, QoL, and tolerability of the treatment
[47]. The painDETECT® questionnaire was used to identify the
neuropathic pain phenotype in patients. It employs a scoring system
to assess the probability of neuropathic pain, with higher scores
suggesting a greater likelihood of neuropathic pain components.
The questionnaire comprises seven individually weighted (0-5
scale) sensory symptoms of neuropathic pain, as well as two items
pertaining to pain characteristics. A final score of > 19 is indicative
of a high likelihood of neuropathic pain, whereas a score of < 12
suggests the presence of predominantly nociceptive pain [48,49].
The painDETECT® questionnaire has also been shown to be a
valuable tool for assessing pain severity and monitoring changes in
the intensity of sensory symptoms in patients with neuropathic pain
throughout the course of treatment [48,50].

Key findings

The QUCIP study evaluated data from 73 patients who received
atleast one treatment with HCCP. The median age of the study cohort
at baseline was 61 years, with an age range of 36-80 years. Over half
of the patients (52.0%) had experienced peripheral neuropathic pain
for more than one year, with 34.2% reporting symptoms persisting
beyond two years. The study demonstrated a substantial reduction
in neuropathic pain symptomatology, reflected by a significant
decrease in neuropathic pain scores according to the painDETECT®
questionnaire. The painDETECT® final score decreased from 19.71
(+4.69) at baseline to 15.80 (+6.20) following the initial HCCP
treatment (p<0.0001) at visit 1 (V1). This reduction was further
observed at subsequent follow-up visits 2 (V2) and 3 (V3). By V3,
patients who received three consecutive HCCP treatments achieved
a painDETECT® final score below 12, suggesting that HCCP
treatment is effective in alleviating the clinical manifestations of
neuropathic pain. Furthermore, a significant reduction in the
numeric pain rating scale (NPRS) score was observed after the initial
treatment (p<0.0001) (Figure 2). Both scores exhibited cumulative
benefits following repeated treatments. In addition, the proportions
of patients achieving a clinically significant pain relief of = 30% or >
50% increased from 25.0% and 14.7% at the 4-week follow-up to
40.0% and 32.5% at week 36 (V3), respectively [47].

Patients exhibited an improvement in neuropathic symptoms, as
shown by enhanced sensory function over time. The painDETECT®
questionnaire revealed a significant reduction in the presence and
severity of the seven neuropathic symptoms (i.e., burning sensation,
tingling sensation, allodynia, pain attacks, thermal hyperalgesia,

numbness, pressure-evoked pain) from baseline to V3 and these
improvements remained stable until the end of the study visit (V3)
(p<0.0001 for each visit compared to baseline). At baseline, the most
prominent symptoms were tingling and numbness, followed by
burning sensation, pain attacks, and thermal hyperalgesia. Significant
improvements were observed at V1 for tingling, allodynia, pain
attacks and numbness. By V2 and/or V3, all neuropathic symptoms
except pressure-evoked pain showed significant improvement. The
significant reduction of numbness and tingling, primary non-
painful sensations, along with the reduction of the painDETECT®
final score to below 12 in patients receiving up to three treatments,
may support the hypothesis of a potential disease-modifying effect
[27]. In addition, the QUCIP study revealed marked improvements
in QoL, as measured by the Quality-of-Life Questionnaire-CIPN
twenty-item scale (QLQ-CIPN20) and European Quality of Life
5 Dimensions 3 Level (EQ-5D-3L) scores. Patient evaluations
further support the effectiveness of HCCP treatment, with 60%
rating it as very good or good and 22.5% describing it as moderate
(Figure 2) [47]. The most reported adverse drug reactions (ADRs)
were application site pain (24.7%), burning sensation (8.2%), and
application site erythema (4.1%). Overall, the treatment was well-
tolerated, with predominantly mild to moderate local side effects
consistently observed across single and multiple HCCP treatments,
as demonstrated in other investigations [7,43,44,47,51,52].

Supporting evidence from other studies

HCCP treatment has been shown to be effective in several
other study settings. A post-hoc analysis of the PACE and STRIDE
trials, involving repeated treatments over 12 months, demonstrated
a progressive response to HCCP, with even initial non-responders
benefiting from subsequent treatments [51]. Furthermore, Kern ez
al. demonstrated that retreatment with HCCP was more effective
and resulted in a notable reduction in opioid use [52]. Further
retrospective studies have highlighted the efficacy of HCCP
treatment in a subset of patients experiencing neuropathic pain
following breast cancer therapy, demonstrating enhanced pain relief
and improved QoL [43,44]. These data also indicate higher response
rates after early use in the treatment pathway. All studies confirmed
the favorable safety profile for long-term use with localized and
transient side effects.

The level of response to the HCCP treatment may vary
depending on the specific chemotherapeutic agent that was applied.
For example, efficacy appears to be lower for platinum salts-induced
CIPN compared to other chemotherapies [43]. This may be due
to differences in how chemotherapies affect TRPV1 pathways,
potentially leading to distinct types of CIPN that vary in their
response to TRPV1 agonist treatment. However, the underlying
mechanisms remain poorly understood. A better understanding of
the specific pathophysiological processes that drive CIPN in different
chemotherapies and cancer types could lead to the development
of more targeted and effective treatments. While most studies on
neuropathic pain emphasize the early initiation of HCCP treatment
to optimize outcomes [44,50,53], the QUCIP study demonstrated
a consistent reduction in pain intensity across all groups, regardless
of pain duration [47]. Conversely, a cohort of CIPN patients from
a comprehensive chart review on peripheral neuropathic pain
following breast cancer treatment showed that those with pain
lasting over two years responded significantly better to treatment
than those with shorter pain durations [43]. These findings suggest
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Figure 2. Sustained effectiveness across HCCP treatments, with progressive improvement following each additional treatment (n=73). In
the QUCIP trial, the effects of up to three HCCP treatments, administered every 12 weeks over a 36-week period, were monitored. Following the
initial HCCP treatment (V0), telephone follow-ups were conducted at 2 days and 4 weeks. Face-to-face visits occurred every 12 weeks and/or at the
time of retreatment (V1-V3). Modified from [47]. ¥*85% of patients remaining in the study until EoS reported not experiencing side effects from the
treatment. The presented data are based on an observed cases (OC) analysis. EQ-VAS: EuroQol-Visual Analogue Scales; HCCP: High-Concentration
Capsaicin Patch; QLQ-CIPN20: Quality of Life Questionnaire-CIPN twenty-item scale; SD: Standard Deviation; V: Visit

that pain duration may have less impact on treatment effectiveness
in CIPN compared to other forms of peripheral neuropathic pain.
However, due to the limited size of the pain duration subgroups,
definitive conclusions cannot be drawn.

Summary & Conclusion

Summary of evidence

The data from the QUCIP study in CIPN patients are in line
with the current literature on the treatment of neuropathic pain using
HCCP, including consistent reductions in neuropathic symptoms,
improved pain relief, and enhanced QoL [28,43,44,47,51,52,54-
56]. Furthermore, repeated HCCP applications deliver cumulative
and long-term benefits [43,44,47,51]. It is therefore crucial that
patients are adequately informed that repeated treatments may be

necessary for successful therapy. In line with this, the European
Medicines Agency recommends that treatment effectiveness should
be assessed after three cycles to determine whether continuation is

appropriate [23].
The favorable tolerability profile of HCCP treatment, which is

characterized by predominantly localized and transient side effects,
is particularly relevant in the context of cancer-related neuropathic
pain, where systemic treatments can carry significant risks, and
the affected patient population is often elderly and presents with
multiple comorbidities.

Clinical implications

Given the high individual and socioeconomic burden associated
with CIPN [13], eatly intervention and retreatment are crucial to
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optimize therapeutic outcomes and improve patient QoL. This
is supported by the majority of QUCIP physicians, rating the
integration of the HCCP therapy into clinical routine as very good
or good [47]. The application can be readily integrated into existing
procedures and, following initial training, is suitable for use in
private practice settings.

Early consideration of HCCP in future CIPN management
guidelines will help to ensure that patients receive the maximum
benefit from this therapeutic option. However, further research
is needed to better understand the full potential of capsaicin in
CIPN, i.e., with respect to the dosage and/or type of specific cancer
treatments and underlying pathophysiological processes.
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