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A Literature Review
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Purpose: The purpose of this study is to provide a comprehensive overview of the various measures available for assessment of ox-
aliplatin-induced peripheral neuropathy (OXLIPN) and to evaluate the measurement properties of each assessment tool. Methods: A
systematic review was conducted to identify existing measures for OXLIPN found in the databases of PubMed, Cochrane Library,
Embase, RISS and KoreaMed. The quality of the 24 identified tools was evaluated based on their properties of measurement includ-
ing content validity, internal consistency, criterion validity, construct validity, reproducibility, responsiveness, floor-ceiling effects
and interpretability. Results: Ten (41.7%) of the 24 tools were identified as specific measures for assessing OXLIPN and the most
popular type of measures were clinical grading systems by clinicians (58.3%) and only 29.2% of measures were identified as patient
reported outcomes, The most frequently used tool was National Cancer Institute-Common Toxicity Criteria (NCI-CTC), but the valid-
ity of NCI-CTC has not been reported appropriately. Overall, the Neuropathic Pain Symptom Inventory (NPSI) received the best psy-
chometric scores, and the Chemotherapy-induced Peripheral Neuropathy Assessment Tool (CIPNAT) and Functional Assessment of
Cancer Therapy/Gynaecologic Oncology Group—neurotoxicity-12 (FACT/GOG-Ntx-12) followed NPSI. Conclusion: To select appropri-
ate measure, evidences should be accumulated through the clinical use of tools. Therefore, practitioner and researchers are urged
to report relevant statistics required for the validation of the currently used measures for assessment of OXLIPN.
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Figure 1. Flow of review process.
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Variables Categories n (%)
Mode of completion Physician (Clinician) 14 (58.33)
Patient self-report 7(29.17)
Composition 3(12.50)
Type of scale Grading 13 (54.17)
Scoring 11 (45.83)
Target population Common 14 (58.33)
Oxaliplatin specific 10 (41.67)
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Table 2. Characteristics of Measurements for Oxaliplatin Induced Peripheral Neuropathy (N=127)
Mode of Contents ' Number of
completion Measurement Purpose Domain (n) / Total item (n) Grade or scoring studies
Assessment  Caussanel et al. Oxaliplatin specific Peripheral sensitive neuropathy ~ Grade 1 (paresthesias/ hypoesthesias of short 5
by physician ~ (1990) neurotoxicity scale 11 duration with complete recovery before the
or clinician next cycle) to 3 (permanent paresthesias/
hypoesthesias resulting in functional
impairment)
DEB-NTC Oxaliplatin specific Peripheral sensory neuropathy ~ Grade 1 (transient dysesthesia and/or 5
(Shirao et al. neurotoxicity scale 11 paresthesia lasting less than 7 days) to
2006) 3 (proprioceptor impairment inducing
functional discomfort in everyday life)
FGS (1978) For Guillain-Barre Evaluate clinical disability and ~ Ranging from O (healthy) to 6 (death) 1
syndrome the functional endpoint
11
Gamelinetal.  Oxaliplatin specific Specific neurotoxicity scale Grade 1 (dysesthesias or paresthesias 6
(1997) neurotoxicity scale to score the duration and that completely regressed before the
severity of symptoms next cycle of therapy) to 3 (dysesthesias
il or paresthesias causing functional
impairment)
Leviet al. Oxaliplatin specific Peripheral paresthesias with Grade 1 (peripheral paresthesias of moderate 14
(1992) neurotoxicity scale intensity and period intensity, lasting less than 7 days) to 4
11 (beginning functional impairment)
NCI-CTC Grading common
chemotherapy induced
neurotoxicity
Version 1 A set of definitions for Neurosensory and neuromotor  Neurosensory: grade 0 (no change) to 6
(1983) the classificationand ~ 2/2 3 (severe objective sensory loss or
grading of toxicity paresthesias that interfere with function)
Neuromotor: grade O (no change) to 4
(paralysis)
Version 2 Revised and expanded ~ Neuropathy-cranial, sensory Neuropathy-cranial: grade 0 (absent) to 4 29
(1998) including cranial and motor (life-threatening, disabling)
neuropathies 3/3 Neuropathy-sensory: grade 0 (normal) to
4 (permanent sensory loss that interferes
with function)
Neuropathy-motor: grade 0 (normal) to 4
(paralysis)
Version 3 The cranial neuropathies  Neuropathy-cranial, sensory Neuropathy-cranial/ motor /sensory: grade 0 36
(NCI-CTCAE)  of each individual nerve  and motor (asymptomatic) to grade 5 (death)
(2003) were separately scored  3/3
Not presented” 7
NCI-SC (2003) Oxaliplatin specific Integrate NCI-CTC v.3 and oxaliplatin Grade O (no symptoms) to 4 (persistent 2
neurotoxicity scale specific neurosensory toxicity paresthesias/ dysesthesias that were
il disabling or life-threatening)
NDS (1980) Evaluation of neurological Examines cranial nerves, muscle Scored from 0 (no deficit) to 4 (absence of 1
signs for diabetes weakness, reflexes, and function/severest deficit)
sensation Ranging from 0 being normal to 280 being
4/35 most severe affected
NSS (1980) Detection and grading Autonomic symptoms, muscle  Score 1 point for presence of a symptom, 4
of the severity of weakness or evidence of ranging from 0 being normal to 18 being
neuropathy for sensory symptoms most severely affected
diabetes 3/18
PNP (2007) Evaluation of chronic Sensory symptoms, vibrational  Scored from 0 (none) to 3 (paresthesia, none, 1
sensory symptoms sense, strength and deep diffuse generalized weakness, all reflexes
and a neurologic tendon reflexes absent) for each item
examination 4/4
Sanofi- Oxaliplatin specific Acute cold induced neuropathy  Grade 0 (none) to 3 (permanent functional 1
synthelabo neurotoxicity scale and delayed sensory impairment)
(2000) neuropathy with functional

impairment
11
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Table 2. Characteristics of Measurements for Oxaliplatin Induced Peripheral Neuropathy (Continued) N=127)
Mode of Contents . Number of
completion IEZELITE e Domain (n) / Total item (n) Grade or scoring studies
Assessment  WHO scale Standardised approaches Paraesthesias / deep tendon Neuropathy-motor: grade 0 (normal) to 4 13
by physician ~ (1979) to treatment-related reflexes / motor loss (paralysis)
or clinician toxicity 2/2 Neuropathy-sensor: grade 0 (normal) to 3
(intolerable paraesthesias)
Patient self-  Argyriou et al. Oxaliplatin specific The frequency of the most Yes or no on the symptoms: the severity of 1
report (2012) neurotoxicity scale common hyperexcitability acute OXA-IPN was scored based on the
symptoms sum number of symptoms
111
CIPNAT To measure Symptom experience Symptom experience items (36 items): range 3
(2011) chemotherapy- Interference with activities of scores 0~279
induced peripheral 2/50 - Presence of symptoms: yes (1) or no (0)
neuropathy - Severity/ distress/ frequency of symptoms:
from 0 to 10 to each item
Interference items (14 items): from 0 to 10 to
each item, range of scores 0~140
EORTC-QLQ-  To detect patients’ Sensory, motor, autonomic From 1 (not at all) to 4 (very much) 3
CIPN-20 experience of 3/20
(2005) symptoms and
functional limitations
FACT/GOG-  Oxaliplatin specific Sensory, motor, auditory, and  Scored from 0 (not at all) to 4 (very much) 3
Ntx-12 neurotoxicity scale: the  cold-induced neuropathy to each item, ranged from 48, with higher
(2006) severity and impact of ~ 4/12 scores indicating more toxicity
various symptoms on
patients’ lives
NPSI (2004) Self-questionnaire for 10 descriptors of the different  11~point (0-10) numerical scale 1
the assessment of the symptoms Total intensity score can be calculated as the
different symptoms of 2 items for assessing the sum of the scores of the 10 descriptors
neuropathic pain duration of spontaneous
ongoing and paroxysmal pain
2/12
OANQ Oxaliplatin specific Characterizes the incidence and ~ The severity of the symptom: grade 1 (hardly 2
(Leonard et neurotoxicity scale type of neurotoxicity symptoms ~ any) to 5 (very much)
al. 2005) and how long they lasted Affect daily activities: grade 1 (hardly
on upper extremities, lower bothered at all) to 5 (extremely bothered)
extremities, and face/mouth
3/29
PNQ for Oxaliplatin specific Two items to identify the Graded from A (no neuropathy) to E (severe 1
oxaliplatin neurotoxicity scale: to incidence and severity neuropathy) for each item
(2006) identify the incidence of sensory and motor Corresponding to the absence (grade < C)
and severity of sensory disturbances or presence (grade = D) of symptoms that
and motor disturbances 1/2 interfere with activities of daily living
Composition TNS (1994) To assess subjective The presence, severity, and Scored on a 0 to 4 for each item 1
and objective aspects location of several physical Total scores range from 0 to 44 and higher
of peripheral nerve findings total scores correlate with more severe
function 3/ neuropathy
TNSc (2006)  Clinical version of TNS Based only on the clinical evaluation  Total scores range from 0 to 28 4
of symptoms and signs
217
TNSr (2002) Reduced version of TNS  Without the quantitative Total scores range from 0 to 36 2
sensory testing
3/9
Total* 152

*If two or more of the measurements is used in one study, marked duplicately; ‘Not addressed the version used;
DEB-NTC=Neurotoxicity Criteria of Debiopharm; FGS=Functional Grading Scale; NCI-CTC=National Cancer Institute-Common Toxicity Criteria; NCI-CTCAE =National Cancer
Institute-Common Toxicity Criteria Adverse Effect; NCI-SC=National Cancer Institute-Sanofi Criteria; NDS=Neurological Disability Score; NSS=Neuropathy Symptom Score;
PNP=Peripheral neuropathy; WHO=World Health Organization; CIPNAT=Chemotherapy-induced Peripheral Neuropathy Assessment Tool; EORTC-QLQ-CIPN-20=European
Organisation of Research and Treatment of Cancer-Quality of Life-chemotherapy induced peripheral neuropathy-20; FACT/GOG-Ntx-12 =Functional Assessment of Cancer
Therapy/Gynaecologic Oncology Group-neurotoxicity-12; NPSI=Neuropathic Pain Symptom Inventory; OANQ=0xaliplatin-associated Neuropathy Questionnaire; PNQ=Patient
Neurotoxicity Questionnaire; TNS=Total Neuropathy Score; TNSc=Total Neuropathy Score Clinical version; TNSr=Total Neuropathy Score Reduced version.
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Table 3. Summary of the Quality Assessment of the Oxaliplatin Induced Peripheral Neuropathy Measurements

Measurement Contgnt Intema'l Crite(iqn Consf(ryct Reproducibility Responsive- Floor/ceiling Interp'ret-
validity consistency  validity validity — Agreement Reliability ness effect ability
Caussanel et al. 2(1) 0(0) 0(0) ) 0(0) 0(0) 0(0) 0(0) 2(1)
DEB-NTC 2(1) 0(0) 0(0) ) 0(0) 0(0) 0(0) 0(0) 2(1)
FGS ?2(1) 0(0) 0(0) ) 0(0) 0(0) 0(0) 0(0) 7(1)
Gamelin et al. 2(1) 0(0) 0(0) ) 0(0) 0(0) 0(0) 0(0) 2 (1)
Levi et al. ?2(1) 0(0) 0(0) ) 0(0) 0(0) 0(0) 0(0) (1)
NCI-CTC version 1 2 (1) 0(0) 0(0) ) 0(0) 0(0) 0(0) 0(0) 2(1)
NCI-CTC version 2 2(1) 0(0) 0(0) ) 0(0) 0(0) 0(0) 0(0) ?2(1)
NCI-CTC version 3 2 (1) 0(0) 0(0) ) 0(0) 0(0) 0(0) 0(0) ?2(1)
NCI-SC 2(1) 0(0) 0(0) ) 0(0) 0(0) 0(0) 0(0) 2(1)
NDS ?(1) 0(0) 0(0) ) 0(0) 0(0) 0(0) 0(0) ?(1)
NSS (1) 0(0) 0(0) ) 0(0) 0(0) 0(0) 0(0) (1)
PNP ?(1) 0(0) 0(0) ) 0(0) 0(0) 0(0) 0(0) ?(1)
Sanofi-synthelabo Q) 0(0) 0(0) ) 0(0) 0(0) 0(0) 0(0) 2(1)
WHO scale 2 (1) 0(0) 0(0) ) 0 (0) 0(0) 0(0) 0(0) 2 (1)
Argyriou et al. (1) 0(0) 0(0) ) 0(0) 0(0) 0(0) 0(0) ?(1)
CIPNAT +(2) ?(1) 0(0) ) 0(0) ?2(1) 0(0) 0(0) ?2(1)
EORTC-QLQ-CIPN-20 +(2) (1) 0(0) ) 0(0) 0(0) 0(0) 0(0) ?(1)
FACT/GOG-Ntx-12 ?2(1) +(2) ?2(1) ) 0(0) 0(0) ?(1) 0(0) ?2(1)
NPSI +(2) +(2) ?(1) ) 0(0) +(2) (1) 0(0) Q)
OANQ ?2(1) 0(0) 0(0) ) 0(0) 0(0) 0(0) 0(0) 2(1)
PNQ for oxaliplatin ?2(1) ?(1) 0(0) ) 0(0) 0(0) ?(1) 0(0) ?2(1)
TNS ?2(1) 0(0) 0(0) ) 0(0) 0(0) ?(1) 0(0) ?2(1)
TNSc ?(1) 0(0) 0(0) ) 0(0) 0(0) 0(0) 0(0) ?2(1)
TNSr ?2(1) 0(0) 0(0) ) 0(0) ?2(1) 0(0) 0(0) ?2(1)

DEB-NTC=Neurotoxicity Criteria of Debiopharm; FGS=Functional Grading Scale; NCI-CTC =National Cancer Institute-Common Toxicity Criteria; NCI-CTCAE =National Cancer
Institute-Common Toxicity Criteria Adverse Effect; NCI-SC=National Cancer Institute-Sanofi Criteria; NDS=Neurological Disability Score; NSS=Neuropathy Symptom Score;
PNP=Peripheral neuropathy; WHO=World Health Organization; CIPNAT=Chemotherapy-induced Peripheral Neuropathy Assessment Tool; EORTC-QLQ-CIPN-20=European
Organisation of Research and Treatment of Cancer-Quiality of Life-chemotherapy induced peripheral neuropathy-20; FACT/GOG-Ntx-12=Functional Assessment of

Cancer Therapy/Gynaecologic Oncology Group-neurotoxicity-12; NPSI=Neuropathic Pain Symptom Inventory; OANQ=Oxaliplatin-associated Neuropathy Questionnaire;
PNQ=Patient Neurotoxicity Questionnaire; TNS=Total Neuropathy Score; TNSc="Total Neuropathy Score Clinical version; TNSr=Total Neuropathy Score Reduced version.
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