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The Paxman 
Neuropathy System 
Clinical Evidence
For the management of chemotherapy-induced 
peripheral neuropathy.



Paxman is redefining what is 
possible in chemotherapy side 
effect management: to transform 
CIPN from an unavoidable 
consequence of treatment into a 
preventable toxicity.



Understanding the 
biology of CIPN

Chemotherapy-induced peripheral 
neuropathy (CIPN) is a common and 
potentially dose-limiting side effect 
of several chemotherapeutic agents. 
In studies, it is estimated to affect 
an average 30% to 90% of patients 
globally.1,2

CIPN can develop when damage occurs 
to the peripheral nervous system, 
particularly to the sensory nerves of 
the hands and feet, and typically in a 

glove-and-stocking distribution. This 
can progress with cumulative treatment 
exposure and in severe cases, damage 
can even spread proximally. 

CIPN may include sensory symptoms 
such as numbness, tingling, burning, pain, 
and cold sensitivity; motor symptoms 
such as weakness, reduced dexterity, gait 
disturbance, and balance impairment; 
and functional consequences affecting 
writing, dressing, driving, walking, and 
other instrumental activities of daily living. 

Whilst it is predominantly seen as sensory 
neuropathy, motor and autonomic 
damage may also occur. 

The most recent guidelines from ASCO 
indicated that, in times when patients 
exhibit significant neuropathy, physicians 
must evaluate whether treatment delay, 
dose modification, substitution or 
cessation of chemotherapy are required.

What is chemotherapy-induced 
peripheral neuropathy?

A DEBILITATING AND POTENTIALLY PERMANENT 
SIDE EFFECT WITH PROFOUND IMPLICATIONS FOR A 
PERSON’S DAILY LIFE.

CIPN presents a difficult choice: 
choose a less effective cancer treatment or risk allowing CIPN to progress. 
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What causes CIPN?

UNDERSTANDING THE BIOLOGY OF CIPN

Susceptibility of peripheral nerves

Neurotoxic chemotherapy agents 

Peripheral nerves are especially 
susceptible to chemotherapy-induced 
damage because: 

They represent some of the longest and 
most metabolically demanding cells in 
the body.

The dorsal root ganglia have relatively 
poor protection from circulating toxins.

They rely heavily on mitochondrial 
energy production.

They depend on efficient axonal 
transport systems.

The blood-nerve barrier is more 
permeable to chemotherapy.

Reported incidence varies widely depending on the neurotoxic agent used. Cumulative dose, 
baseline patient risk, and method of assessment also have an effect. Across the literature, incidence 
has been reported in the range of roughly 30% to 90% overall.1,2

CIPN INCIDENCE BY CHEMOTHERAPY DRUG CLASS 6,7

Platinum-based drugs
70%
to 100%

11%
to 87%

20%
to 60%

20%
to 30%

60%
to 65%

0%
to 20%

8%
to 67%

Taxanes

Thalidomide (and its analogues)

Bortezomib

Ixabepilone

Vinca alkaloids

MMAE-based ADCs

The most common chemotherapy agents associated with CIPN are those which are neurotoxic, including: 

•	 Taxanes (e.g. paclitaxel, docetaxel, cabazitaxel)

•	 Platinum agents (e.g. cisplatin, carboplatin, oxaliplatin)

•	 Proteasome inhibitors (e.g. bortezomib, ixazomib, carfilzomib)

•	 Vinca alkaloids (e.g. vincristine, vinblastine, vinorelbine)

•	 Immunomodulatory agents (e.g. thalidomide, pomalidomide), 

•	 Antibody-drug conjugates (ADCs) with tubulin-binding 
payloads (e.g. brentuximab vedotin, polatuzumab vedotin, 
enfortumab vedotin, trastuzumab emtansine) 
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ASSESSING CIPN

Assessment of CIPN is most 
informative when physician-
assessed grading is combined with 
patient-reported outcomes. NCI 
CTCAE grading remains widely 
used in clinical practice and trials. 
CTCAE grade 2 is especially relevant 
because it reflects symptoms that 
interfere with instrumental activities 
of daily living and may influence 
treatment decisions. The EORTC 
QLQ-CIPN20 is a commonly used 
patient-reported tool that captures 
sensory and motor burden from the 
patient perspective.

Cell damage

Many chemotherapy agents reduce 
energy production in cells and increase 
oxidative stress. This damages the 
nerve cells and contributes to nerve 
dysfunction.

Axon degeneration

Agents such as taxanes and 
antibody-drug conjugates can cause 
progressive degeneration of axons, 
responsible for carrying electrical 
signals within the body.

Impaired axonal transport

Taxanes and vinca alkaloids disrupt 
the transport of nutrients and cellular 

components along the nerve fibres. 
This weakens nerve function and 

contributes to damage within cells.

Neuroinflammation

Chemotherapy activates inflammatory 
responses that sensitise nerves 

and may contribute to persistent 
neuropathic pain.

Disruption of normal 
nerve signalling

Chemotherapy can increase nerve 
sensitivity and cause abnormal sensory 
signalling. This contributes to symptoms 
such as tingling, burning pain, pain from 
light touch, and cold hypersensitivity.

Biological mechanisms of CIPN
The complexity of CIPN means that 
rather than arising from a single 
biological pathway, damage occurs 
through interconnected cellular, 
metabolic, inflammatory, vascular and 
electrophysical processes. 

Effective management of CIPN begins 
with understanding the biology. Paxman 
is advancing the scientific understanding 
of CIPN through an ongoing programme 
of biological research designed to identify 
how different chemotherapy agents 

damage peripheral nerves and identify 
opportunities for effective reduction. 
Evidence has demonstrated that different 
chemotherapy drug classes initiate 
distinct primary molecular ‘insults’ to 
cause cellular damage.7
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A growing survivorship 
challenge
Positive survival rates can increase CIPN prevalence

With increasing cancer survival rates and expanding use of neurotoxic therapies, 
CIPN represents a growing long-term survivorship issue.

A systematic review of 77 studies across 
28 countries analysed 24 years’ worth of 
data (from 2000 – 2024), which suggests 
chronic moderate to severe CIPN has 
remained highly prevalent worldwide for 
a long period of time.9 

High prevalence over 24 years suggests 
that advancements in prevention and 
treatment of chronic CIPN have been 
limited.

GLOBAL CHRONIC CIPN PREVALENCE IS 41%

50%
50%

72%
36%

51%

As cancer incidence rates increase – and positively, survival and cure 
rates improve – both acute and chronic CIPN prevalence subsequently 
increases along with it.

Meta-analysis data was able to find that1:

•	 There was a 68% prevalence of CIPN within the first month after chemotherapy 

•	 60% prevalence at 3 months 

•	 30% prevalence at 6 months or longer 

68% 

1 month

60% 

3 months

30% 

6 months

PREVALENCE OF CIPN IN THE MONTHS 
POST-CHEMOTHERAPY 1

Prevalence on Taxane-based 
chemotherapy

This large-scale evidence also 
suggests the prevalence of 

chronic CIPN varies depending 
on geography.

Prevalence on Platinum-based 
chemotherapy

40% 38% 
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CIPN has multi-faceted, 
far-reaching consequences

CIPN is linked to:

Discontinuation of 
treatment

Higher overall cost to 
providers and payers

Increased healthcare 
utilisation

Disruption to a 
patient's daily life

Greater outpatient 
burden

Patients are ~30 times more likely to prefer 
discontinuing chemotherapy if permanent 
CIPN symptoms were a risk.12

26% 

30x

of patients reported 
hostile behaviours at 
work due to their health 
conditions.11

>50 days of work 
lost per patient due 

to CIPN.13

50 DAYS

47% of women still 
reported CIPN symptoms 
after an average of 6 years 
post-chemotherapy.14

47% 

79% 

69% 71% 

57% 

Patients with CIPN 
average 12 more 
outpatient visits after 
chemotherapy compared 
to those without CIPN.17

Up to 1 in 5 patients experience CIPN-related 
chemotherapy dose modification or discontinuation 
which can affect treatment outcomes or compromise 
survival.15, 16

$17,344
Healthcare costs are estimated to be $17,344 
more in cancer patients with CIPN than those 
without CIPN.13

30-40% 
of all chemotherapy 

dose modifications are 
CIPN related.15

Impact studies found 
at least 57% of patients 
needed to spend a 
significant amount of 
time sitting or lying 
down, with 79% patients 
changing their habits 
and 69% experiencing 
difficulty with daily 
physical activity and 71% 
reported difficulty taking 
long walks.11

25% 
of patients responded 
“always” or “often” to 
feeling fear most of the 
day.11

3x
Patients who develop 
CIPN are approximately 
3 times more likely to 
fall and suffer from fall 
related injuries.10
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PROTECTIVE CONCEPTSPROTECTIVE CONCEPTS

The Prevention Gap

Whilst early research largely focused on neuroprotective drugs, 
repeated clinical trials failed to establish a consistently and/or 
adequately effective pharmacological option. This shifted attention 
toward physical methods of protection, particularly approaches 
designed to reduce chemotherapy exposure in the hands and feet 
during infusion.

Although relatively simple and inexpensive to implement, these 
methods presented major limitations that reduced patient compliance 
and/or real-world efficacy.

Fit varies between patientsVariable and poorly controlled temperature delivery

Risk of excessive cold exposure 
(such as frostbite)

Difficulty maintaining stable cooling 
throughout infusion

Additional nursing burden administering 
fresh gloves and socks

Protocols are not yet standardisedDiscomfort and pain

Poor tolerability

Inconsistent adherence

Lack of standardised cooling protocols

LIMITATIONSLIMITATIONS

Mechanical vasoconstriction to 
reduce blood flow

Biological vasoconstriction to reduce 
local chemotherapy delivery

Tight surgical glovesFrozen gloves & socks Compression garmentsIce bags or cold packs

Traditional methods of 
CIPN prevention

Dose of compression cannot be 
repeatably measured

Efficacy may depend on chemotherapy type 
and treatment duration
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Low temperature

Uneven cooling

Low tolerability

Uncontrolled delivery

Higher temperature

Even cooling

Moderate tolerability

Controlled delivery

Low temperature

Even cooling

High tolerability

Controlled delivery

CryocompressionContinuous-flow coolingFrozen gloves

Development of a 
cryocompression device: 
The Paxman Neuropathy 
System
The limitations of frozen gloves, ice bags, and simple compression 
methods created a need for more controlled technologies. Modern 
cryotherapy devices aim to deliver prevention strategies that are 
tolerable, reproducible, and standardised, in order to help preserve 
chemotherapy dose intensity while reducing long-term neuropathy 
burden. 

Compared with frozen gloves and cooling alone, cryocompression 
has been shown to achieve lower tolerable temperatures over time in 
a comparative study.19

Continuous-flow cooling and 

cryocompression achieved relatively 

even cooling profiles of the hand 

whereas frozen gloves tended to 

cause “cold spots” which could be a 

reason for intolerance and frostbite 

over longer exposure times.19

Cryocompression as a method of cooling has therefore 
emerged as a promising neuroprotective intervention, 
potentially by reducing neurotoxic chemotherapeutic delivery 
to peripheral nerves through vasoconstriction and decreased 
metabolism. This is evidenced by several studies and outlined 
in the clinical guidelines of ASCO,20 and ESMO,21 with the 
National Comprehensive Cancer Network® (NCCN®) guidelines 
referring to cryotherapy.22

9THE PAXMAN NEUROPATHY SYSTEM CLINICAL EVIDENCE





Induces vasoconstriction, to reduce local 
chemotherapy delivery

Suppresses cellular oxidative stress (by 
reducing generation of reactive oxygen 
species, ROS)

Preserves the structural integrity of human 
neuronal cells (preventing disruption of 
neurite architecture and loss of cellular 
connectivity)

Maintains nerve cell signalling and 
function

Supports cell viability and functional 
resilience

Compression

Cooling

Patient Tolerability

Biological Protection

Distraction / counter-pain stimulus

Improves cooling efficiency by increasing 
contact with the cooling surface19

The Paxman 
Neuropathy Solution
Redefining CIPN management

How the Paxman Neuropathy System helps 
reduce chemotherapy-induced peripheral 
neuropathy.

Paxman is pioneering research into the biological processes 
leading to peripheral nerve damage which suggests that 
controlled cooling could efficiently rescue human neuronal 
cells from the damage caused by different classes of 
chemotherapy drugs.

Based on this research, it is believed that cooling can 
exert direct biological effects, and this neuroprotection 
is temperature dependent with optimal neuroprotection 
suggested to be between 20-24°C/68-75°F. 

Ongoing laboratory research is focused on further refining the 
biological understanding of cooling, including optimisation of 
treatment conditions and evaluation under clinically relevant 
exposure scenarios.

Together, these efforts support a fundamental shift in 
perspective: from CIPN as an unavoidable side effect of 
chemotherapy, to a condition that may be preventable 
through biologically informed, cooling-based direct 
preventative intervention. 

COOLING FOR PROTECTION. COMPRESSION FOR COMFORT.
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From biological 
insight to clinical 
benefit
With cryocompression suggesting promising results 
versus continuous-flow cooling or frozen gloves 
in clinical studies, further trials were initiated to 
establish efficacy, safety and tolerability. 

The Paxman Neuropathy System is supported by the 
following clinical evidence of efficacy, safety, and 
tolerability of cryocompression during taxane-based 
chemotherapy in 150 patients from a single-arm 
phase II study.

CLINICAL BENEFIT

+Data on file as part of the Clinical Evaluation is 

available upon request.

95% 
relative reduction of risk in incidence 
of NCI CTCAE grade ≥2 CIPN*

relative reduction of risk in incidence 
of any grade CIPN**

70% 
*The primary clinical benefit of the Paxman 
Neuropathy System is a 95% relative 
reduction of risk in incidence of NCI CTCAE 
grade ≥2 CIPN versus historical untreated 
controls, representing reduction of higher 
grade neuropathy that would otherwise 
require intervention or chemotherapy dose 
modification.+

**The secondary clinical benefit is a 70% relative 
reduction of risk in incidence of any grade 
CIPN, as assessed by NCI CTCAE and EORTC 
QLQ-CIPN20, versus historical untreated 
controls, as assessed by the NCI CTCAE and 
EORTC QLQ-CIPN20.



Efficacy

22.8%

1.6% 0%

75.6%

PHYSICIAN-ASSESSED CIPN AFTER USING 
THE PAXMAN NEUROPATHY SYSTEM

GRADE 0 GRADE 1 GRADE 2 GRADE 3/4

Efficacy data was both physician-assessed (at 12 weeks) 
and patient-reported (at 12 and 24 weeks).24

•	 At 12 weeks, Grade 2 CIPN or higher was reported in 1.6% 
of patients

•	 75.6% of patients were assessed with no CIPN 

•	 Any-grade CIPN was reported in approximately 24.4% of 
patients 

•	 No Grade 3 or 4 CIPN was reported

Patient-reported outcomes were available in 115/123 
patients (93.5%) at 12 weeks and 107/123 (87.0%) at 24 weeks.

Dose Modification Safety & Tolerability
In the trial cohort:

•	 Only 5.7% of patients required taxane dose 
reduction due to CIPN. 

•	 51.2% (63/123) required taxane dose 
modifications (reduction or delay) for any 
reason.

The Paxman Neuropathy System was found to 
be safe and well-tolerated in patients receiving 
taxane-based chemotherapy. Moreover, it can be 
safely administered with scalp cooling therapy.

•	 No incidences of core hypothermia, frostbite or 
higher grade cold related adverse events.**

•	 45% of patients in this study underwent 
concurrent scalp cooling, which did not affect 
cryocompression, reinforcing data from a 
previous safety and feasibility study.

5.7% 84% 
Only 5.7% of patients required dose 
modifications due to CIPN.

found the Paxman Neuropathy 
System tolerable.

12 Weeks

TIMEPOINT

24 Weeks

13.9% 86.1%

CIPN* NO CIPN

13.1% 86.9%

*Patient-reported clinically significant CIPN defined as a ≥3-point increase in the EORTC QLQ-CIPN20 sensory subscale assessed at 
baseline, 12 weeks, and 24 weeks from treatment initiation.

**Barring transient erythema (redness of the skin) that reversed a few minutes after cessation of cooling.

PATIENT-REPORTED CIPN AT 12 AND 24 WEEKS
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Summary

CIPN is both a patient quality-of-life issue and a treatment-
delivery challenge, with symptoms that can affect mobility, 
dexterity, independence, work and long-term survivorship. 

As survivorship increases and neurotoxic therapies continue 
to be widely used, the need for a standardised, tolerable, and 
evidence-supported prevention approach is clear. 

Supported by Paxman’s extensive biological research to 
further understand the mechanisms of CIPN and the effects 
of controlled cooling, the Paxman Neuropathy System offers 
a compelling cryocompression solution designed to offer 
peripheral nerve protection from chemotherapy exposure while 
supporting patient tolerability.

The Paxman Neuropathy System 
brings together controlled cooling 
and compression to address one 
of chemotherapy’s most persistent 
side effect management challenges: 
chemotherapy-induced peripheral 
neuropathy (CIPN). 

Induces 
vasoconstriction, 
to reduce local 
chemotherapy 

delivery

Preserves 
the structural 

integrity of 
human neuronal 

cells

Suppresses 
cellular oxidative 

stress (by reducing 
generation of 

reactive oxygen 
species, ROS)

Maintains nerve 
cell signalling and 

function

Allows for tolerable 
delivery of colder 

temperatures

Supports 
cell viability 

and functional 
resilience
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Grade ≥2 CIPN at 
12 weeks

Grade 3 or 4 CIPN 
reported

Required CIPN-related 
dose modifications

Found cryocompression 
tolerable

5.7% 0% 2% 84% 

KEY CLINICAL DATA: PHASE II TRIAL THE PAXMAN NEUROPATHY SYSTEM

Paxman’s phase II clinical data demonstrates that cryocompression and specifically the 
Paxman Neuropathy System is efficacious, safe, tolerable, and reduced the requirement 
for dose modification due to CIPN in the trial.

With a strong biological rationale, proven 
tolerability, and compelling clinical 
results, the Paxman Neuropathy System 
is redefining what is possible for patients 
at risk of chemotherapy-induced 
peripheral neuropathy, one of the most 
significant unmet needs in oncology side 
effect management.

The Paxman Neuropathy System can be 
used alongside the Paxman Scalp Cooling 
System for management of chemotherapy-
induced alopecia.
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GLOSSARY

ANTIBODY-DRUG CONJUGATE (ADC) 

A targeted cancer therapy that combines 
an antibody with a potent anti-cancer 
drug. Some ADCs can cause peripheral 
neuropathy as a side effect.  

AXON 

The long fibre of a nerve cell that carries 
electrical signals throughout the body. 
Damage to axons is a key feature of CIPN.  

AXONAL TRANSPORT 

The movement of nutrients, proteins and 
other essential materials along a nerve fibre. 
Certain chemotherapy drugs can disrupt 
this process, contributing to nerve damage.  

CELL VIABILITY 

A measure of how healthy and functional 
living cells remain following exposure 
to a treatment or environmental stress. 
Preserving neuronal cell viability means 
helping nerve cells survive and continue 
functioning despite chemotherapy 
exposure.  

CLINICALLY SIGNIFICANT CIPN 

Neuropathy severe enough to meaningfully 
affect a patient's symptoms, daily 
functioning, treatment decisions, or quality 
of life. In clinical studies, specific assessment 
criteria are often used to define what is 
considered clinically significant. 

COUNTER-PAIN STIMULUS 

A sensory stimulus used to reduce the 
perception of pain or discomfort. In 
cryocompression, intermittent compression 
may help improve patient tolerability by 
providing a competing sensory input that 
distracts from the sensation of cold.  

CTCAE (COMMON TERMINOLOGY 
CRITERIA FOR ADVERSE EVENTS) 

A standardised grading system used by 
healthcare professionals to classify and 
assess the severity of treatment-related side 
effects, including CIPN.  

CUMULATIVE TREATMENT EXPOSURE 

The total amount of chemotherapy a patient 
receives over the course of treatment. 
In many cases, the risk and severity of 
CIPN increase as exposure to neurotoxic 
chemotherapy accumulates over time.  

DOSE MODIFICATION 

A reduction, delay, interruption or 
discontinuation of chemotherapy treatment 
due to side effects or safety concerns.  

EORTC QLQ-CIPN20 

A validated patient-reported questionnaire 
used to measure the sensory, motor and 
autonomic symptoms associated with CIPN. 

FUNCTIONAL RESILIENCE 

The ability of cells or tissues to maintain 
normal function despite stress or injury. In 
the context of CIPN, functional resilience 
refers to the ability of nerve cells to continue 
operating effectively despite exposure to 
neurotoxic chemotherapy.  

IMMUNOMODULATORY AGENTS 

A class of anti-cancer drugs that modify 
the body's immune response. Examples 
include thalidomide and pomalidomide, 
both of which are associated with a risk of 
peripheral neuropathy. 

INCIDENCE 

The proportion of people who develop a 
condition within a specified period of time. 
For example, CIPN incidence describes how 
many patients develop neuropathy during 
or after chemotherapy treatment.  

META-ANALYSIS 

A statistical research method that combines 
results from multiple independent studies 
to produce a more robust overall estimate. 
Meta-analyses are often considered a 
high level of clinical evidence because 
they evaluate findings across large patient 
populations.  

MMAE-BASED ADCS 

Antibody-drug conjugates (ADCs) that use 
monomethyl auristatin E (MMAE) as their 
cytotoxic payload. Because MMAE disrupts 
microtubules within cells, these drugs can 
be associated with peripheral neuropathy.  

NERVE SIGNALLING 

The process by which nerves transmit 
electrical and chemical messages 
throughout the body. Chemotherapy-
induced damage can disrupt normal nerve 
signalling, leading to symptoms such as 
tingling, numbness, burning pain and cold 
sensitivity. 

NEUROINFLAMMATION 

Inflammation affecting the nervous system 
that may contribute to nerve damage, 
increased sensitivity and persistent 
neuropathic symptoms.  

NEURITE 

A projection from a nerve cell, including 
axons and dendrites, that helps transmit 
information throughout the nervous system.  

NEUROPROTECTION 

Strategies designed to prevent, reduce or 
limit damage to nerve cells and preserve 
nervous system function.  

NEUROTOXIC CHEMOTHERAPY 

Chemotherapy drugs known to cause 

damage to peripheral nerves. Common 
examples include taxanes, platinum agents 
and vinca alkaloids.  

NEUROTOXICITY 

Damage caused to the nervous system by 
a drug or other substance. CIPN is a form 
of chemotherapy-induced neurotoxicity 
affecting peripheral nerves.  

OXIDATIVE STRESS 

Cellular damage caused by an imbalance 
between harmful reactive molecules 
and the body's ability to neutralise them. 
Oxidative stress is a recognised mechanism 
in CIPN.  

PERIPHERAL NERVOUS SYSTEM 

The network of nerves outside the brain and 
spinal cord that carries signals between the 
central nervous system and the rest of the 
body.  

PERIPHERAL NEUROPATHY 

Damage to the peripheral nerves that can 
result in numbness, tingling, pain, weakness 
or loss of sensation.  

PREVALENCE 

The proportion of people living with a 
condition at a particular point in time. Unlike 
incidence, prevalence captures both new 
and existing cases, making it useful for 
understanding the long-term burden of 
CIPN.  

PROTEASOME INHIBITORS 

A class of anti-cancer therapies that block 
proteasomes, cellular structures responsible 
for breaking down unwanted proteins. 
Drugs such as bortezomib, ixazomib 
and carfilzomib are commonly used in 
haematological cancers and can cause 
CIPN.  

REACTIVE OXYGEN SPECIES (ROS) 

Highly reactive molecules that can damage 
cells and tissues when present in excessive 
amounts. Increased ROS production is 
associated with chemotherapy-induced 
nerve damage.  

RELATIVE RISK REDUCTION (RRR) 

A measure used in clinical studies to 
describe how much an intervention reduces 
the risk of an outcome compared with a 
reference or control group.  

VINCA ALKALOIDS 

A class of chemotherapy drugs that interfere 
with cell division and can cause peripheral 
neuropathy as a side effect. 
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