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Introduction
Oxaliplatin is frequently used as part of adjuvant 
chemotherapy for colorectal cancer but can result in acute 
and long-term nerve damage resulting in chemotherapy 
peripheral neuropathy (CIPN). CIPN is characterised by a 
polyneuropathy/ neuropathy experienced as sensory loss, 
neuropathic pain and motor loss, usually in the hands and 
feet. These symptoms impact on an individual’s gait, balance, 
physical functioning, increase falls, and can reduce quality of 
life1.

PRE-TREATMENT NEUROPATHY IS ASSOCIATED WITH CHEMOTHERAPY INDUCED PERIPHERAL 
NEUROPATHY, DURING AND POST OXALIPLATIN TREATMENT FOR COLORECTAL CANCER 

Methods
This study was a secondary analysis of data from the SCOT international study which compared 3 to 6 months of 
oxaliplatin-containing adjuvant chemotherapy (FOLFOX or CAPOX) in 6088 people with stage II or III colorectal cancer 
recruited between March 2008 and 20134. We carried out an analysis of FACT/GOG-NTX-4 patient reported outcome 
neuropathy scores and their associated demographic factors and treatment data in 2871 participants from baseline, 
mapping CIPN trajectory, up to 6 years out of the 8 years of the data collected in the trial (increased missing data 
over time)3. 

Results 
Demographic factors such as age, sex or BMI were not statistically associated with severity 
of CIPN. Acute CIPN was associated with chronic symptoms. Baseline peripheral neuropathy 
>1 on FACT/GOG-NTX-4 significantly affected treatment related neuropathy scores over 
time. Peripheral neuropathy at baseline was associated with neuropathy both pre, during 
and after treatment (P<0.001) and at all time points except 18 months (Figure 1.)

Conclusion
Neuropathy detected at baseline was clearly associated with higher levels of CIPN during 
and after therapy. Clinical utility would be to use a short PROM assessment such as 
FACT/GOG-NTX-4 pre-treatment which may help inform shared decision making and 
preventative strategies such as which chemotherapy regimen or dosage is less neurotoxic.

Background
The American Society of Clinical Oncology CIPN guidelines2 advise 
that clinicians assess CIPN symptoms and recommend that dose 
reductions, dose delays, substitutions and treatment is stopped in 
patients with severe acute CIPN to reduce long term CIPN 
symptoms. Despite dose reductions some people with acute CIPN 
still go on to experience CIPN as a late effect of cancer treatment.

Research objective
Our aim was to investigate the relationship of 
patient and treatment factors with CIPN over 
time.
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Predisposing risk factors  for CIPN are inconsistently reported  between 
studies. A total dose of Oxaliplatin is a treatment related factor that has 
consistently associated with increased neurotoxicity,. However, despite 
lower doses  a proportion of patients  still experience  CIPN.

Despite similar cumulative doses of Oxaliplatin, differences in CIPN were observed between 
chemotherapy regimens of CAPOX and FOLFOX. Adjusted ANCOVA coefficient for those 
receiving CAPOX at 6 months was -1.6 (95%Cis—2.2 to -0.9) and at 2 years CIPN continued 
to be  -1.6 (95% Cis -2.55 to-0.7) lower compared to those who received FOLFOX regimen. 

Figure 1. 
Longitudinal 
trajectory of CIPN. 
FACT/ GOG-NTX-4 
baseline 
neuropathy scores 
(PN>1 compared 
to PN=0) and 
treatment 
randomisation 
over time.
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predisposition

materialdelivery.Taxanesbindtob-tubulincomponentsof
microtubuleassemblies,producingoverpolymerizationand
interferencewithnormalmicrotubuledynamics,whichhas
beenlinkedtothedisruptionofaxonaltransport.15,16Vinca
alkaloidsbindtubulinandinhibitmicrotubuledynamics,
leadingtointerferencewiththemitoticspindle,12while
bortezomibmayalsoaffecttubulinpolymerization.17In
addition,interferencewithenergymechanismsoftheaxon
maycontributetoCIPN.Paclitaxeladministrationproduced
prominentabnormalitiesinaxonalmitochondria,18whereas
bortezomibalsowasreportedtoaffectendoplasmicreticulum
andmitochondrialintegrity,particularlyinSchwanncells.19

Inadditiontoenergydeficiency,chemotherapiesmay
damagetheperipheralvasculature.Asacaseinpoint,
thalidomidereducesperipheralnervebloodsupplyvia
antiangiogeniceffects,leadingtoaxonaldegeneration.20

Additionaltargetsofneurotoxicityincludedirectaxonal
toxicityatthedistalterminals,whichmayinduce
neurotoxicityandWalleriandegenerationfollowing
treatmentwithpaclitaxel,21vincristine,22andthalidomide.23

Oxaliplatinmaydirectlyalteraxonalvoltage-gatedsodium
(Na1)ionchannelfunction,inducinganacuteneurotoxicity
manifestedbyperipheralnervehyperexcitability.24-26In
somepatients,bortezomibmayinduceprimarymyelin
sheathdegeneration.19However,despitepotentialdiverse
mechanismsunderlyingthedevelopmentofCIPN,common
degenerativepathwaysmaybetriggeredwhenthenormal
processesandenergydeliverymechanismsoftheperipheral
nervoussystembecomedisrupted.

DifferentialDiagnosesforCIPN
ThesymptomsofCIPNmaynotbespecificandmayshare
considerableoverlapwithotherformsofperipheralnerve
disease.Appropriatebaselineassessmentofpatientspriorto
theadministrationofpotentiallyneurotoxicchemotherapywill
assistinidentifyingthosepatientswithpreexistingsensory
neuropathies,suchasdiabeticneuropathy.Considerationof
theonsetandprogressionofneuropathicsymptomsand
relationshipswiththetimingofchemotherapyadministration
willalsoassistinidentifyingpatientswithCIPN.

Rarely,cancermayalsobeassociatedwiththedevelop-
mentofparaneoplasticneuropathy,inwhichonconeural
antibodiestargetperipheralnervoussystemepitopes,
producingneurologicalsyndromesthatmaybesimilarto
CIPNinsomecases.Paraneoplasticneuropathiesmay
presentpriortodiagnosisoftheunderlyingmalignancy
or,conversely,mayoccurinpatientsalreadyundergoing
treatmentandassuchmaybedifficulttodissociatefrom
CIPNinrarecases.27Patientswithparaneoplasticneuropa-
thiesoftendemonstratemarkedproprioceptivelossinprox-
imalareasandrapidprogressionofdisability,whicharenot
characteristicfeaturesofCIPNandshouldprompt
clinicalreevaluation.Subacutesensoryneuropathyisthe
mostcommonparaneoplasticdisorder,28andtypically
presentswithsensoryataxiaandpainbutmaydemonstrate
prominentautonomicsymptoms.29Subacutesensoryneu-
ropathymaybeassociatedwithanti-Huantibodiesin
patientswithsmallcelllungcancer,althoughthesyndrome
hasalsobeenreportedinindividualswithbreastcancerand

FIGURE1.DepictionoftheTypical“Glove-and-Stocking”DistributionofChemotherapy-InducedPeripheralNeuropathy(CIPN)SymptomsWithPutative
TargetsforCIPNToxicityinthePeripheralNervousSystemDepictedFromtheDorsalRootGangliontoAxonandAxonalComponents(Myelin,Micro-
tubules,Mitochondria,IonChannels,andVascularNetwork)andtheDistalNerveTerminals.
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