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Abstract 

Background:  Chemotherapy-induced peripheral neuropathy (CIPN) is a common and dose-limiting adverse 

effect of cytotoxic chemotherapy that can significantly impair quality of life (QoL), compromise functional 

status, and affect treatment adherence. Early recognition is essential to improve patient outcomes. 

Objectives: To evaluate the occurrence and severity of CIPN using clinician-based NCI-CTCAE grading and 

patient-reported FACT/GOG-Ntx scores, and to identify associated risk factors, including  co morbidity 

burden. 

Methods: In this prospective observational study, 200 patients receiving cytotoxic chemotherapy were 

assessed for CIPN using NCI-CTCAE version 5.0, the FACT/GOG-Ntx questionnaire, and the Charlson 

Comorbidity Index. 

Results:  CIPN was observed in 124 (62.0%) patients. According to NCI-CTCAE grading, 73 (36.5%) patients 

had grade 1 neuropathy, 44 (22.0%) had grade 2 neuropathy, and 7 (3.5%) had grade 3 neuropathy. The 

prevalence increased with age, reaching 13 (81.3%) patients in the 74–83-year age group, and was higher 

among females. A cumulative effect of chemotherapy was observed with increasing treatment cycles. 

Platinum-based agents, taxanes, and proteasome inhibitors were most commonly associated with CIPN. 

Quality of life was adversely affected in 144 (72.0%) patients. CTCAE grading showed a significant 

association with FACT/GOG-Ntx scores (p < 0.001), although agreement between the assessment tools was 

low (κ = 0.025). Mandeep Singh Juneja 
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Conclusion: CIPN is a common and clinically relevant toxicity influenced by cumulative chemotherapy 

exposure, neurotoxic drug class, and increasing age. Combining clinician-based toxicity grading with patient-

reported outcome measures may improve early detection, comprehensive assessment, and management of 

CIPN while supporting treatment continuation and improving quality of life. 

Keywords: CIPN, CTCAE, FACT-GOG-Ntx, Charlson Comorbidity Index, ROC analysis, QOL, 

Neurotoxicity 

Introduction 

Chemotherapy-induced peripheral neuropathy (CIPN) is one of the most common and clinically 

significant adverse effects of cytotoxic chemotherapy, affecting approximately 30–70% of patients receiving 

neurotoxic anticancer agents. It is an important dose-limiting toxicity that may result in chemotherapy dose 

reduction, treatment delays, or premature discontinuation, potentially affecting treatment outcomes. Clinically, 

CIPN commonly presents as a symmetrical, length-dependent sensory neuropathy, with symptoms such as 

numbness, tingling, burning pain, paraesthesia, impaired sensation, and gait instability. In severe cases, motor 

dysfunction may also occur.¹-⁵  The development of CIPN is multifactorial and varies according to the 

chemotherapeutic agent involved. Platinum compounds primarily affect the dorsal root ganglia through 

mechanisms involving DNA damage, oxidative stress, mitochondrial dysfunction, and neuronal apoptosis, 

whereas taxanes interfere with microtubule dynamics and axonal transport, contributing to distal axonal 

degeneration. Neuroinflammation, altered ion channel activity, calcium dysregulation, and impaired neuronal 

repair may further contribute to peripheral nerve injury and the persistence of neuropathic symptoms. Although 

the underlying mechanisms differ between drug classes, these processes ultimately lead to peripheral nerve 

dysfunction that may persist even after completion of chemotherapy.¹-⁵ 

Beyond the neurological symptoms themselves, CIPN can have a considerable impact on patients' daily 

lives. It may affect physical functioning, psychological well-being, routine activities, and overall health-related 

quality of life. In some patients, neuropathic symptoms continue for months or years after treatment, potentially 

limiting functional independence and affecting adherence to planned chemotherapy. Thus, CIPN represents an 

important concern not only during active cancer treatment but also during survivorship. Despite increasing 

understanding of its pathophysiology, effective preventive and disease-modifying treatments remain limited, 

emphasizing the importance of early recognition and systematic assessment.⁶–¹⁰ 

Current clinical guidelines emphasize regular assessment of neuropathic symptoms during chemotherapy to 

allow early recognition and appropriate management. The American Society of Clinical Oncology (ASCO) 

recommends duloxetine as the only pharmacological treatment with moderate evidence for established painful 

CIPN, while no intervention has consistently demonstrated efficacy for preventing CIPN. Consequently, 

treatment modification when clinically necessary, patient education, symptom monitoring, and supportive care 

remain important components of CIPN management.¹¹–¹⁸ 

Several patient- and treatment-related factors have been associated with the development of CIPN. 

Older age, cumulative chemotherapy exposure, longer treatment duration, diabetes mellitus, obesity, pre-

existing neuropathy, and exposure to neurotoxic agents such as platinum compounds, taxanes, and proteasome 

inhibitors have been reported as potential risk factors. However, the importance of individual risk factors varies 

across patient populations, cancer types, and treatment regimens. Sánchez-Barroso et al. also demonstrated that 

patient characteristics and concomitant medications may contribute to differences in CIPN risk, highlighting 

the importance of considering individual patient factors when assessing susceptibility to neuropathy.¹⁹–²³,³³ 

Accurate assessment of CIPN remains challenging because no single assessment tool captures all aspects of 

the condition. The National Cancer Institute Common Terminology Criteria for Adverse Events (NCI-CTCAE) 

is commonly used to grade clinician-reported neurotoxicity, whereas the Functional Assessment of Cancer 

Therapy/Gynecologic Oncology Group–Neurotoxicity (FACT/GOG-Ntx) questionnaire provides a patient-

reported assessment of neuropathic symptoms and their effect on daily functioning. Previous studies have 

demonstrated that CIPN can adversely affect health-related quality of life, including physical, emotional, and 
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social well-being. Clinician-reported grading and patient-reported outcome measures may capture different 

aspects of neuropathy; therefore, using both approaches can provide a broader understanding of the patient's 

neurological toxicity and its functional consequences.²⁴–³¹ 

Although considerable progress has been made in understanding the epidemiology, risk factors, and 

management of CIPN, prospective real-world data evaluating its occurrence, severity, comorbidity burden, and 

the relationship between clinician-reported and patient-reported assessments remain limited in Indian oncology 

practice. Furthermore, most studies have evaluated either clinician-reported toxicity or patient-reported 

outcomes independently, with limited evidence comparing both approaches in routine clinical practice. Recent 

evidence has also emphasized the value of individualized risk prediction approaches that consider patient 

characteristics and treatment-related factors to identify individuals at greater risk of taxane-induced peripheral 

neuropathy.³²,³³ Therefore, this prospective study was conducted to comprehensively evaluate the occurrence 

and severity of CIPN using both clinician-reported (NCI-CTCAE version 5.0) and patient-reported 

(FACT/GOG-Ntx) assessment tools, identify demographic and treatment-related risk factors, assess the 

influence of comorbidity burden, and generate real-world evidence to support early detection and 

individualized management of CIPN in an Indian tertiary cancer care setting. 

Accordingly, the primary objective of this study was to determine the occurrence and severity of 

chemotherapy-induced peripheral neuropathy among patients receiving cytotoxic chemotherapy using NCI-

CTCAE version 5.0 and the FACT/GOG-Ntx questionnaire. The secondary objectives were to identify 

demographic, clinical, and treatment-related factors associated with CIPN, evaluate the association between 

comorbidity burden and neuropathy severity, and examine the relationship between clinician-reported toxicity 

and patient-reported neuropathy symptoms. 

Methodology 

Study Design and Setting 

A Prospective observational study was carried out over six month period (January 2025-June2025) in 

the oncology department of a tertiary teaching hospital, ESIC hospital, Rajajinagar, Bengaluru, India  

Study Population 

A total of 458 patients were screened for study eligibility, a total of 458 patients were screened for study 

eligibility, of whom 200 eligible patients were prospectively enrolled after providing written informed consent.  

Sample Size Justification 

The sample size was determined based on the primary and secondary objectives of the study. Previous 

studies have reported a 40–60% incidence of chemotherapy-induced peripheral neuropathy (CIPN) among 

patients receiving neurotoxic chemotherapy. Assuming an expected incidence of 50%, a sample size of 200 

patients was considered adequate to estimate the primary outcome with acceptable precision. 

For the secondary objective, a sample of 190–200 participants was estimated to provide 80% power at a two-

sided α level of 0.05 to evaluate the diagnostic performance of the FACT/GOG-Ntx questionnaire against NCI-

CTCAE version 5.0 using ROC curve analysis (assuming an AUC of 0.75 based on the Hanley and McNeil 

method). 

The sample size was also considered adequate for planned subgroup analyses according to the Charlson 

Comorbidity Index (CCI). Assuming a 20% difference in the incidence of clinically significant CIPN between 

high- and low-co morbidity groups, 200 participants provided sufficient statistical power for these comparisons 

A sample size of 200 patients was considered appropriate to reliably estimate the occurrence of CIPN, evaluate 

the performance of FACT/GOG-Ntx against CTCAE grading using ROC analysis, and identify meaningful 

differences in risk across patient subgroups, including those with varying co morbidity burden. 
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Figure 1: Flow diagram of patient screening, enrolment, prospective study assessment, and inclusion in the 

final analysis. 

Study Assessment (Study Variables) 

Baseline demographic, clinical, and treatment-related characteristics were collected prospectively for 

all enrolled participants. Demographic variables included age and sex. Clinical variables included cancer type, 

chemotherapy regimen, neurotoxic anticancer agents received, number of chemotherapy cycles, treatment 

duration, and relevant laboratory parameters, including renal and hepatic function status. 

Lifestyle and social variables, including smoking and tobacco exposure, were recorded. Smoking was defined 

as the use of combustible tobacco products, whereas tobacco exposure included other forms of tobacco use, 

such as chewing tobacco. Beedi smoking was categorized as smoked tobacco exposure. 
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Assessment of Chemotherapy-Induced Peripheral Neuropathy (CIPN) 

The occurrence and severity of CIPN were assessed using the Functional Assessment of Cancer 

Therapy/Gynecologic Oncology Group-Neurotoxicity (FACT/GOG-Ntx) questionnaire. Neurotoxicity 

severity was graded according to the National Cancer Institute Common Terminology Criteria for Adverse 

Events (NCI-CTCAE) version 5.0 as Grade 1 (mild), Grade 2 (moderate), Grade 3 (severe), Grade 4 (life-

threatening), and Grade 5 (death). The onset of CIPN was determined based on patient-reported symptoms and 

clinical assessment during chemotherapy exposure. 

Assessment of Comorbidity 

Pre-existing chronic medical conditions were recorded and categorized individually. The overall co 

morbidity burden was assessed using the Charlson Comorbidity Index (CCI). The CCI was included to evaluate 

whether underlying co morbidity burden was associated with the occurrence and severity of CIPN. 

Quality of Life Assessment 

Neurotoxicity-related quality of life was assessed using the FACT/GOG-Ntx questionnaire. Scores 

were calculated according to validated scoring guidelines, with higher scores indicating better quality of life 

and lower neurotoxicity-related impairment. 

Ethical Considerations 

The study protocol was approved by the Institutional Ethics Committee of ESIC Medical College and 

PGIMSR, Bengaluru (Approval No. 532/L/11/12/Ethics/ESICMC&PGIMSR/Estt. Vol. IV/2D1/2025, dated 

02 August 2025). The study was conducted in accordance with the ethical principles of the Declaration of 

Helsinki and applicable institutional guidelines. Written informed consent was obtained from all participants 

before enrollment. Participant confidentiality and anonymity were maintained throughout the study. 

Statistical Analysis 

• Continuous variables were assessed for normality and summarized as mean ± standard deviation (SD) 

for normally distributed data or median with interquartile range (IQR) for non-normally distributed 

data. 

• Categorical variables were summarized as frequencies and percentages. 

• Associations between categorical variables were evaluated using the Chi-square test or Fisher’s exact 

test, as appropriate. 

• Differences in continuous or ordinal outcome measures between two independent groups were analyzed 

using the Mann–Whitney U test. 

• Comparisons of continuous or ordinal outcome measures across three or more independent groups were 

performed using the Kruskal–Wallis test. Where appropriate, Bonferroni-adjusted pairwise Mann–

Whitney U tests were conducted for post hoc comparisons. 

• Odds ratios (ORs) with 95% confidence intervals (CIs) were calculated to assess the association 

between co-morbidity status and clinically significant chemotherapy-induced peripheral neuropathy 

(CIPN). 

• Binary logistic regression analysis was performed to identify independent predictors of CIPN, and 

results were reported as ORs with 95% CIs. 

• Receiver operating characteristic (ROC) curve analysis was performed to determine the optimal 

FACT/GOG-Ntx score cut-off for identifying clinically significant CIPN. Diagnostic performance was 

evaluated using the area under the ROC curve (AUC), and the optimal threshold was determined using 

the Youden Index. 

• Cohen’s kappa coefficient was used to assess the agreement between FACT/GOG-Ntx questionnaire 

scores and NCI Common Terminology Criteria for Adverse Events (NCI-CTCAE) version 5.0 

neuropathy grading. 

• A two-sided p-value <0.05 was considered statistically significant 
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Results 

Table 1:  Baseline demographics and clinical characteristics of study population. 

Characteristics  Category  Overall n(%) CIPN n(%) 

 

No CIPN n(%)  

 
Age  24-33 6(3.0) 4(66.7) 2(33.3) 

34-43 30(15.0) 15(50.0) 15(50.0) 

44-53 70(35.0) 44(62.9) 26(37.1) 

54-63 50(25.0) 33(66.0) 17(34.0) 

 ≥ 64 44(22.0) 28(63.6) 16(36.4) 

Gender  Male  76(38.0) 41(53.9) 35(46.1) 

Female  124(62.0) 83(66.6) 41(33.1) 

Social factors  None  147(73.5) 93(64.6) 54(36.7) 

Smoking only  9(4.5) 4(44.4) 5(55.6) 

Tobacco/Beedi only 16(8.0) 12(75) 4(25) 

Alcohol only 5(2.5)  4(80) 1(20) 

 Multi-Factorial  23(11.5) 8(34.7) 15(65.2) 

Diagnosis  Breast cancer 68(34.0 ) 43(63.2) 25(36.8) 

Esophageal cancer 19(9.5) 13(68.4) 6(31.6) 

Ovarian cancer  13(6.5) 11(84.6) 2(15.4) 

Colorectal cancer 12(6.0) 4(33.3) 8(66.7) 

Stomach cancer  12(6.0) 6(50.0) 6(50.0) 

Cervical cancer 10(5.0) 5(50.0) 5(50.0) 

Lung cancer 10(5.0) 7(70.0) 3(30.0) 

Lymphoma  8(4.0) 4(50.0) 4(50.0) 

Buccal mucosa cancer  7(3.5) 3(42.9) 4(57.1) 

Multiple myeloma  6(3.0%) 5(83.3) 1(16.7) 

Others  35(17.5) 24(68.6) 11(31.4) 

Chemotherapy cycles  ≤13 165(82.5) 98(59.4) 67(40.6) 

14-25 26(13.0) 19(73.1) 7(26.9) 

≥26 9(4.5) 8(88.9) 1(11.1) 

Chemotherapy Drug 

Platinum-based agents Carboplatin 54(27.0) 42(62.7) 12(17.9) 

Oxilaplatin 15(7.5) 4(26.7) 11(73.3) 

Cisplatin 15(7.5) 9(60.0) 6(40.0) 

Total 84(42.0) 55(65.5) 29(34.5) 

Taxel based agents  Paclitaxel 52(26.0) 35(67.3) 17(32.7) 

Docetaxel 24(12.0) 13(54.2) 11(45.8) 

Total 76(38.0) 48(63.2) 28(36.5) 

Anthracyclines  Doxorubicin 26(13.0) 16(61.5) 10(38.5) 

Epirubicin 1(0.5) 1(100.0) 0(0.0) 

Total 27(13.5) 17(63.0) 10(37.0) 

Alkylating agent  Bendamustine 4(2.0) 4(100.0) 0(0.0) 

Dacarbazine 1(0.5) 1(100.0) 0(0.0) 

Cyclophosphamide 23(11.5) 11(47.8) 12(52.2) 

Temzolomide 1(0.5) 0(0.0) 1(100.0) 

https://doi.org/10.61280/tjpls.v13i4.311
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Total 29(14.5) 16(55.2) 13(44.8) 

Antimetabolites   Pemetrexed 2(1.0) 2(100.0) 0(0.0) 

5-Fluorouracil 14(7.0) 6(42.9) 8(57.1) 

Gemcitabine 6(3.0) 6(100.0) 0(0.0) 

Capcitabine 2(1.0) 1(50.0) 1(50.0) 

Tegafur 1(0.5) 1(100.0) 0(0.0) 

Methotrexate 2(1.0) 2(100.0) 0(0.0) 

Total 27(13.5) 18(66.7) 9(33.3) 

Vinca alkaloids  Vincristine 2(1.0) 0(0.0) 2(100.0) 

Vinblastin 1(0.5) 1(100.0) 0(0.0) 

Total 3(1.5) 1(33.3) 2(66.7) 

Topoisomerase 

inhibitors  

Irinotecan 6(3.0) 5(83.3) 1(16.7) 

Etopside 2(1.0) 0(0.0) 2(100.0) 

Total 8(4.0) 5(62.5) 3(37.5) 

Proteosome inhibitors  Bortezomib 3(1.5) 3(100.0) 0(0.0) 

HER2- targeted 

Monoclonal antibodies  

Trastuzumab 36(18.0) 27(75.0) 9(25.0) 

Pertuzumab 24(12.0) 20(83.3) 4(16.7) 

Total  60(30.0) 47(78.3) 13(21.7) 

EGFR- targeted 

monoclonal antibodies  

Panituzumab 2(1.0) 1(50.0) 1(50.0) 

Nimotuzumab  3(1.5) 2(66.7) 1(33.3) 

Cetuximab  1(0.5) 0(0.0) 1(100.0) 

Total  6(3.0) 3(50.0) 3(50.0) 

VEGF/VEGFR - 

targeted monoclonal 

antibodies  

Bevacizumab  15(80.0) 12(80.0) 3(20.0) 

Raamucirumab  7(3.5) 4(57.1) 3(42.9) 

Total  22(11.0) 16(72.7) 6(27.3) 

Anti-CD20 monoclonal 

antibodies 

Rituximab  7(3.5) 3(42.9) 4(57.1) 

Obinutuzumab  1(0.5) 1(10.0) 0(0.0) 

Total  8(4.0) 4(50.0) 4(50.0) 

Immune checkpoint 

inhibitors  

Pembrolizumab  17(8.5) 13(76.5) 4(23.5) 

Nivolumab  13(6.5) 8(61.5) 5(38.5) 

Atezolizumab  5(2.5) 5(100.0) 0(0.0) 

Total  35(17.5) 26(74.3) 9(25.7) 

Other monoclonal 

antibodies  

Daratumumab 

 

2(1.0) 2(100.0) 0(0.0) 

Tyrosine kinase 

inhibitor 

Lenvatinib 1(0.5) 0(0.0) 1(100.0) 

Gefitinib 3(1.5) 3(100.0) 0(0.0) 

Axitinib 1(0.5) 1(100.0) 0(0.0) 

Total  5(2.5) 4(80.0) 1(20.0) 

Immunomodulatory 

agents  

Lenalidomide 1(100.0) 0(0.0) 1(100.0) 

CCI Category      

Mild  1-2 43(21.5) 23(18.5) 20(26.3) 

Moderate  3-4 69(34.5) 46(37.1) 23(30.3) 

Severe  ≥5 88(44.0) 55(44.4) 33((43.4) 
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Table 1 summarizes the demographic and clinical characteristics of the study population according to the 

presence or absence of CIPN. CIPN was observed in 62.0% of patients. Higher proportions of CIPN were 

observed among females, patients receiving a greater number of chemotherapy cycles, and those with 

moderate-to-severe comorbidity. The highest proportions of CIPN were observed among patients with ovarian 

cancer and multiple myeloma. 

Table 2: Clinical characteristics of chemotherapy induced peripheral neuropathy (CIPN) 

Characteristics  Category  N (%) / Median (IQR) 

CIPN Present  124(62.0) 

Absent  76(38.0) 

CTCAE Neurotoxicity Grading  Grade 1 76(38.0) 

Grade 2 73(36.5) 

Grade 3 44(22.0) 

Grade 4 7(3.5) 

Table 2 summarizes the clinical outcomes of chemotherapy-induced peripheral neuropathy (CIPN). Overall, 

CIPN was observed in 124 (62.0%) of the 200 patients. Grade 1 neurotoxicity was the predominant severity 

category, followed by Grade 2, whereas Grade 3 neurotoxicity was uncommon, indicating that most cases were 

mild to moderate in severity. 

Table 3: FACT/GOG-NTX scores according to neuropathy severity 

NTx severity N (%) 

FACT/GOG-

NTX Total, 

Median (IQR) 

No Functional + 

Social, Median 

(IQR) 

Functional + 

Social, Median 

(IQR) 

No/minimal symptoms 76 (38.0) 57 (52.75–61) 14 (10–18.25) 44 (38–48) 

Mild neuropathy 73 (36.5) 62 (56–67) 24 (20–28) 38 (33–43) 

Moderate neuropathy 44 (22.0) 72.5 (68.75–80) 39 (34.75–47.25) 31.5 (28.75–40) 

Severe neuropathy 7 (3.5) 92 (87.5–100) 70 (64–72) 28 (15.5–32.5) 

Overall 200 (100) 62 (56–71) 24 (15–35) 38.5 (32–44) 

Table 3 summarizes the FACT/GOG-Ntx quality-of-life scores according to the severity of chemotherapy-

induced peripheral neuropathy. The overall median FACT/GOG-Ntx score was 62 (IQR: 56 –71). The 

Functional + Social score decreased with increasing neuropathy severity, from 44 (IQR: 38–48) in patients 

with no or minimal symptoms to 28 (IQR: 15.5–32.5) in those with severe neuropathy, indicating poorer 

functional and social well-being with increasing neuropathy severity. 

Table 4: Association of clinical characteristics with neurotoxicity severity (FACT/GOG-Ntx and CTCAE) 

Variable Test  FACT/GOG-NTX P-value CTCAE P-value 

Chemotherapy cycles 

quartiles  

Kruskal-wallis test 0.932 0.542 

Chemotherapy drug groups  Kruskal-wallis test 0.110 0.281 

CCI category  Kruskal-wallis test 0.422 0.230 

Cancer diagnosis  Kruskal-wallis test 0325 0.607 

Footnote: Kruskal–Wallis test was used to compare neurotoxicity severity scores across clinical and treatment-related subgroups. A p value <0.05 

was considered statistically significant. 

Table 4 summarizes the association between clinical and treatment-related characteristics and neurotoxicity 

severity assessed using FACT/GOG-Ntx scores and CTCAE grading. No statistically significant differences 

were observed across chemotherapy cycle quartiles (FACT/GOG-Ntx, p = 0.932; CTCAE, p = 0.542), 
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chemotherapy drug groups (FACT/GOG-Ntx, p = 0.110; CTCAE, p = 0.281), CCI categories (FACT/GOG-

Ntx, p = 0.422; CTCAE, p = 0.230), or cancer diagnosis (FACT/GOG-Ntx, p = 0.325; CTCAE, p = 0.607). 

These findings indicate that neurotoxicity severity was comparable across the evaluated clinical and treatment-

related subgroups. 

Discussion 

Occurrence and Severity of CIPN 

In this prospective study of 200 patients receiving cytotoxic chemotherapy, CIPN was observed in 124 

patients (62.0%). Most affected patients had mild-to-moderate neuropathy, while severe neurotoxicity was 

uncommon. The occurrence observed in this study is within the range reported in previous studies, although 

differences in cancer type, chemotherapy regimen, assessment methods, and timing of assessment can 

contribute to variation between studies.⁶–⁸ 

Treatment-Related Factors 

The relatively high occurrence of CIPN in our cohort should not be attributed solely to individual 

neurotoxic agents such as oxaliplatin or paclitaxel. Platinum compounds and taxanes are well-established 

causes of CIPN, but the development and severity of neuropathy are influenced by cumulative exposure, 

treatment schedule, patient characteristics, and other clinical factors.³–⁵ In the present study, no significant 

association was observed between chemotherapy drug groups and neuropathy severity using either 

FACT/GOG-Ntx (p = 0.110) or CTCAE (p = 0.281). 

Age and Patient-Related Factors 

Age did not demonstrate a significant relationship with neuropathy severity in our cohort. Although 

older patients showed relatively higher proportions of CIPN, the findings suggest that age alone may not 

adequately predict neuropathy risk. Sánchez-Barroso et al. emphasized that CIPN risk is influenced by multiple 

patient-related factors and concomitant medications, supporting a broader approach to individual risk 

assessment rather than relying on age alone.³³ 

Chemotherapy Exposure and Time-Dependent Factors 

Chemotherapy cycle quartiles were not significantly associated with FACT/GOG-Ntx (p = 0.932) or 

CTCAE severity (p = 0.542). This finding should be interpreted cautiously because the number of cycles may 

not accurately represent cumulative dose or dose intensity. CIPN is a time-dependent toxicity, and differences 

in drug exposure and treatment schedules may influence symptom development.³,¹⁹–²² Recent evidence from 

Trivedi et al. further supports the use of multivariable risk prediction rather than relying on a single treatment-

related variable.³² 

Comorbidity Burden 

No significant association was observed between CCI category and neuropathy severity using 

FACT/GOG-Ntx (p = 0.422) or CTCAE (p = 0.230). This may indicate that an overall comorbidity index does 

not adequately capture the specific conditions that influence CIPN risk. Individual factors such as diabetes, 

pre-existing neuropathy, and other neurological vulnerabilities may be more informative than overall 

comorbidity burden.¹⁹–²³ 

CIPN and Quality of Life 

An important finding was the relationship between neuropathy severity and patient-reported 

functioning. The median FACT/GOG-Ntx score was 62 (IQR: 56–71), while the Functional + Social score 

decreased from 44 in patients with no/minimal symptoms to 28 in those with severe neuropathy. This indicates 

increasing impairment in functional and social well-being with greater neuropathy severity. These findings are 

consistent with previous evidence showing that CIPN can negatively affect physical functioning, daily 

activities, and quality of life.²⁵–³⁰ However, previous studies have reported variability in the strength of this 
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relationship, possibly because quality of life is also influenced by cancer-related and treatment-related 

factors.²⁵–²⁹ 

FACT/GOG-Ntx and CTCAE Assessment 

The use of both CTCAE and FACT/GOG-Ntx provides complementary information. CTCAE captures 

clinician-assessed neurotoxicity, whereas FACT/GOG-Ntx reflects the patient's experience and functional 

impact.²⁴,³¹ Hertz highlighted the complexity of the relationship between chemotherapy exposure and 

neuropathy, particularly with taxanes, suggesting that drug exposure alone may not fully explain patient-

reported neurotoxicity.³¹ Therefore, incorporating patient-reported outcomes alongside conventional clinical 

grading may provide a more clinically meaningful assessment of CIPN. 

Clinical Implications 

The findings support the importance of routine CIPN assessment during chemotherapy, particularly 

because mild symptoms may progress and affect patients' daily functioning. Combining clinician-reported 

grading with patient-reported assessment may allow clinically relevant symptoms to be identified earlier. A 

multidimensional approach incorporating patient characteristics, treatment exposure, comorbidities, and 

patient-reported symptoms may be more useful than relying on a single risk factor.³²,³³ 

Conclusion 

In this study, CIPN was predominantly mild to moderate, while severe neurotoxicity was less frequently 

observed. Increasing neuropathy severity was accompanied by poorer functional and social well-being, 

indicating that CIPN can have meaningful effects on patients’ daily lives beyond neurological symptoms. 

Previous literature similarly demonstrates that CIPN can adversely affect functional status and quality of life. 

No significant association was observed between neuropathy severity and chemotherapy cycle groups, 

chemotherapy drug groups, cancer diagnosis, or comorbidity categories. These findings suggest that CIPN is a 

multifactorial toxicity and that its severity may not be adequately explained by a single patient or treatment-

related characteristic. The combined use of clinician-based assessment and patient-reported outcomes provides 

a more comprehensive evaluation of neuropathy and its functional consequences. Overall, systematic and 

patient-centred monitoring during chemotherapy may support earlier recognition of clinically relevant CIPN 

and facilitate individualized supportive care. 

Limitations 

This study has several limitations. First, it was conducted at a single tertiary cancer centre, which may 

limit the generalizability of the findings to other oncology populations and healthcare settings. Second, the 

study included patients receiving heterogeneous chemotherapy regimens, and some individual drug groups had 

relatively small sample sizes, limiting meaningful comparisons between specific anticancer agents. Third, 

although the number of chemotherapy cycles was assessed, the relatively small numbers in the higher-cycle 

categories may have limited the ability to detect associations between treatment exposure and CIPN severity. 

Fourth, the Charlson Comorbidity Index (CCI) was used to assess overall comorbidity burden; therefore, the 

individual contribution of specific comorbidities to CIPN could not be evaluated in detail. Fifth, cancer stage 

was not included in the present analysis, limiting assessment of its potential influence on CIPN. CIPN 

assessment was based on NCI-CTCAE v5.0 and FACT/GOG-Ntx, which provide complementary clinician- 

and patient-reported information but do not replace objective neurophysiological investigations. Finally, the 

present study was primarily designed to evaluate the occurrence, severity, and association of CIPN with 

comorbidity burden and was not powered to develop or validate a predictive model. Therefore, the findings 

should be considered a basis for future development of validated predictive and clinical decision-support 

approaches. 

Future studies should include larger multicentre populations and longer follow-up to validate these findings 

and better characterize the development and persistence of CIPN.  
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Future Directions 

Future studies should include larger multicentre populations and longer follow-up to confirm these 

findings and better understand the development and persistence of CIPN. Further research should focus on 

developing and validating predictive models using clinical characteristics, chemotherapy-related factors, CCI, 

and patient-reported outcomes. Kaplan–Meier analysis and other time-to-event methods could be used to 

evaluate the timing and persistence of CIPN. In the longer term, pharmacometric modelling could be 

incorporated into these predictive approaches to support the development of clinical decision-support systems 

for early identification and individualized monitoring of patients at risk of CIPN. 
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