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Abstract
BACKGROUND
Colon cancer is one the most common forms of cancer in both sexes. Due to important progress in the field of early detection and effective treatment, colon and rectal cancer survivors currently account for 10% of cancer survivors worldwide. However, the effects of anti-cancer treatments, especially oxaliplatin-based chemotherapy, on the quality of life (QoL) have been less evaluated. Although the incidence of severe chemotherapy-induced neuropathy (CIPN) in clinical studies is below 20%, data from real-world studies is scarce, and CIPN is probably under-reported due to patient selection and the patients’ fear that reporting side-effects might lead to treatment cessation.

AIM
To determine the impact of CIPN on QoL in colorectal cancer patients with a recent history of oxaliplatin-based chemotherapy.

METHODS
We performed a prospective cross-sectional study in two major Romanian oncology tertiary hospitals—the Regional Institute of Oncology Iași (Iasi, Romania) and the Fundeni Clinical Oncology Institute (Bucharest, Romania). All consecutive patients with colon or rectal cancer, undergoing Oxaliplatin-based chemotherapy that consented to enroll in the study, were assessed by means of two questionnaires—the EORTC QQ-CR29 (quality of life in colon and rectal cancer patients) and the QLQ-CIPN20 (assessment of neuropathy). Several demographical, social, clinical and treatment data were also collected. Statistical analysis was performed by means of SPSS v20. The student t test was used to assess the relationship between the QLQ-CIPN20 and QLQ-CR29 results. Kaplan Meyer-curves were used to report 3-year progression-free survival (PFS) in patients that discontinued chemotherapy vs those that completed the recommended course.

RESULTS
Of the 267 patients that fulfilled the inclusion criteria in the pre-specified time frame, 101 (37.8%) agreed to participate in the clinical study. At the time of the enrolment in the study, over 50% of the patients had recently interrupted their oxaliplatin-based chemotherapy, most often due to neuropathy. Almost 85% of the responders reported having tingling or numbness in their fingers or hands, symptoms that were associated with pain in over 20% of the cases. When comparing the scores in the two questionnaires, a statistically significant relationship (P < 0.001) was found between the presence of neuropathic symptoms and a decreased quality of life. This correlation was consistent when the patients were stratified by sex, disease stage, comorbidities and the presence of stoma or treatment type, suggesting that neuropathy in itself may be a reason for a decreased quality of life. At the 3 year final assessment, median recurrence-free survival in stage III patients was 26.88 mo. When stratified by completion of chemotherapy, median recurrence free-survival of stage III patients that completed chemotherapy was 28.27 mo vs 24.33 mo in patients that discontinued chemotherapy due to toxicity, a difference that did not reach statistical significance.

CONCLUSION
CIPN significantly impacts QoL in colorectal cancer patients. CIPN is also the most frequent reason for treatment discontinuation. Physicians should actively assess for CIPN in order to prevent chronic neuropathy.

Key Words: Colorectal cancer; Oxaliplatin; Neuropathy; Quality of Life; Recurrence-free survival; Cross-sectional study

Prutianu I, Alexa-Stratulat T, Cristea EO, Nicolau A, Moisuc DC, Covrig AA, Ivanov K, Croitoru AE, Miron MI, Dinu MI, Ivanov AV, Marinca MV, Radu I, Gafton B. Oxaliplatin-induced neuropathy and colo-rectal cancer patient’s quality of life: Practical lessons from a prospective cross-sectional, real-world study. World J Clin Cases 2022; In press

Core Tip: Oxaliplatin-induced neuropathy (OIN) is a serious acute and chronic complication of colorectal cancer chemotherapy. This study aims to offer a real-world perspective on the incidence of acute OIN during chemotherapy and its impact on the quality of life. We found that more than 50% of colon cancer patients discontinue chemotherapy, and the main reason is neuropathy. Also, individuals with neuropathy have a lower quality of life, independent of other factors. All in all, as the number of cancer survivors increases, guidelines should be reviewed in order to minimize the risk of chronic OIN as much as possible.

INTRODUCTION
Colon cancer is one the most common forms of cancer in both sexes and its incidence is constantly increasing, especially in developed countries, with approximately 1.8 million new cases diagnosed annually worldwide[1]. In Romania, although epidemiological data are scarce[2], colorectal cancer is the second neoplasia in terms of prevalence (13.5% of all cancer cases) and the second cause of death after lung cancer[3].
Notable advances in treatment have decreased mortality and subsequently increased the number of individuals cured of cancer, with colon and rectal cancer survivors currently accounting for 10% of cancer survivors worldwide[4]. However, while significant resources have been focused on cancer cures, the effects of anti-cancer treatment on the quality of life and well-being of these individuals have been less evaluated. Both local and systemic treatments, such as surgery, radiotherapy or chemotherapy can have debilitating long-term side-effects, and their therapeutic management is remarkably challenging.
Oxaliplatin is a platinum-based alkylating agent. Its use, in combination with fluoropyrimidines as an adjuvant treatment in high-risk stage II and stage III colon and rectal cancer, has improved survival, with a 23% reduction in relative risk of recurrence when compared to the previous standard of 5-fluorouracil regimens as reported in the MOSAIC trial[5]. However, oxaliplatin can induce both acute and chronic neurologic toxicities, and chemotherapy-induced neuropathy (CIPN) is often cited as the main reason for discontinuation of anti-cancer treatment or dose modification[6]. Even so, available data regarding CIPN are very heterogeneous, and studies have a very high variability when reporting incidence. While reports from clinical studies suggest that up to 18% of colon and rectal cancer patients experience grade III neuropathy throughout treatment and 4% discontinue treatment due to neuropathy[7], available real-world data suggest that the incidence of CIPN is much higher and leads to discontinuation of treatment significantly more often. There is currently no accepted prophylactic treatment and the management of CIPN with anti-depressants and/or analgesics is unsatisfactory[8]. Additionally, the impact of CIPN on an individual’s quality of life may be under-estimated in clinical trials due to patient selection and the patients’ fear that reporting side-effects might lead to cessation of treatment.
The aim of this study is to determine the impact of CIPN on the quality of life in colon and rectal cancer patients with a recent history of oxaliplatin-based chemotherapy. Another aim of the study is to determine treatment discontinuation rates secondary to CIPN and to assess the impact of chemotherapy discontinuation on progression-free survival and relapse-free survival in stage III colon and rectal cancer patients.

MATERIALS AND METHODS
We performed a prospective cross-sectional study in two major Romanian oncology tertiary hospitals—the Regional Institute of Oncology Iași (Iasi, Romania) and the Fundeni Clinical Oncology Institute (Bucharest, Romania). Both units are high-volume reference centers for oncology patients—one for North-Eastern Romania and the other for Southern Romania. The study inclusion criteria were as follows: (1) cancer patients with a pathology-confirmed high-risk stage II, stage III or stage IV colon or rectal cancer for which the tumor board recommended a minimum of 6 mo of oxaliplatin-based chemotherapy, either in an adjuvant or metastatic setting; (2) a minimum of at least two oxaliplatin-based chemotherapy cycles already administered, the last of which was a maximum of 21 d prior to the study inclusion; and (3) ability and willingness to give informed consent. The oxaliplatin-based regimens included in the study were FOLFOX (oxaliplatin in combination with folinic acid/Leucovorin), CapeOX (oxaliplatin in combination with capecitabine) or other oxaliplatin-containing regimens, such as chronoFLO or FLOX; dose reductions were allowed up to 80%. Exclusion criteria: (1) personal history of neuropathy, secondary to diabetes mellitus (SM) or heavy alcohol use (patients with DM or alcohol abuse were included as long as they had a neurological assessment confirming no neuropathy at the beginning of chemotherapy); (2) personal history of acute/chronic neuropathy; (3) cognitive impairment or other neurological conditions that could impair the ability to give consent and understand the informed consent form (patients with brain metastases were included as long as they were stable and had received surgery/radiotherapy prior to study inclusion); and (4) personal history of another type of malignancy (basal cell carcinoma excepted).

Cross-sectional assessment
The patients were assessed by means of two questionnaires: the updated European Organisation for Research and Treatment of Cancer (EORTC) questionnaire module for colorectal cancer, also known as the EORTC QLQ-CR29 and the EORTC questionnaire module for chemotherapy-induced peripheral neuropathy (CIPN), also known as the EORTC QLQ-CIPN20. Both questionnaires are validated patient-reported outcome measures designed to assess quality of life and the presence of neuropathy, respectively.
The EORTC QLQ-CR29 is a shorter version of the QLQ-CR38 that can be easily completed by the patient within 15 min and offers information regarding health-related quality of life issues. It has 18 items that are common for all colon cancer patients and some additional items personalized either for stoma vs non-stoma patients (items 49-55). Questions 56-59 are gender-specific—questions 56-57 are only for men, and questions 58-59 are only for women. Questions 56-59 assess the interest and the pleasure derived from intercourse. In the questionnaire, the patients rated their experience for each item during the previous week (questions 31-54) or month (questions 56-59) using scores from 1 (not at all) to 4 (very much). Their responses can be added up, in which case a higher score is associated with a lower quality of life, or they can be linearly converted into a 0-100 score using standard EORTC guidelines[9].
The EORTC QLQ-CIPN20 questionnaire contains 20 items on which patients rate their experience of several neuropathic symptoms during the previous week using scores from 1 (not at all) to 4 (very much). The questionnaire contains 20 items and assesses sensory (items 31, 32, 33, 34, 35, 36, 39, 40, and 48), motor (items 37, 38, 41, 42, 43, 44, 45, and 49) and autonomic (items 46, 47, and 50) changes suggestive of neuropathy and has been shown to correlate with the physician-reported CTCAE neuropathy assessment[10]. By adding up all the items, one can assess the intensity of neuropathy—the higher the score, the more severe the neuropathy.
The Romanian versions of both questionnaires are available from the EORTC main website, and written permission was obtained for their use prior to the commencement of the study.

Ethical approval
The study was approved by the Ethical Committee of the Regional Institute of Oncology Iași. All the patients were required to read and sign an informed consent form prior to study’s inclusion and were specifically informed of the possibility to withdraw consent at any given time.

Study design
In-between February-March 2018, all the patients that were admitted to either of the two reference hospitals and respected the inclusion criteria were screened. The patients that gave consent to participate in the study were assessed by means of the EORTC QLQ-CR29 and the EORTC QLQ-CIPN20 in the same day as they gave consent to participate in the study. Additional demographical, social, clinical and treatment data were collected after obtaining consent, either by means of the observation sheet or by directly asking the study subject. The patients were afterwards followed-up periodically (clinical and imaging assessment every 3-6 mo) up to three years or until disease progression, recurrence or death. The study aimed to determine the incidence of oxaliplatin-induced acute neuropathy and its impact on the quality of life in the selected population. A secondary end-point was the assessment of progression-free survival in stage III patients that completed 6 mo of oxaliplatin-based chemotherapy vs patients that discontinued the treatment due to toxicity.

Statistical analysis
A statistical analysis was performed by means of SPSS v20 (IBM; Chicago, IL, United States). A student t test was used to assess the relationship between the QLQ-CIPN20 and QLQ-CR29 results. Kaplan Meyer-curves were used to report the 3-year PFS (missing data was censored and included in the final report). The statistical significance was set at 0.05 a priori to study analysis. The graphics and tables were created by means of the GraphPad prism, SPSS or Excel, as suitable. The continuous results are reported as mean ± standard deviation and median. The non-continuous data are reported as frequencies.

RESULTS
Of the 267 patients that fulfilled the inclusion criteria in the pre-specified time frame, 101 (37.8%) agreed to participate in the clinical study. Table 1 presents the main characteristics of the study population. The mean age was 60.6 years, with a median of 63 years. The study group was well balanced in terms of gender (43.6% women and 56.4% men) and consisted mostly of individuals with upper secondary education (53%) and with a good performance status (median PS 90%) (Table 1). The patients were rather equally divided between curative and palliative treatments (56.4% palliative). Some stage III patients were ineligible for curative treatment and some stage IV patients were treated with a curative intent (oligometastatic, liver-only disease).  The patients were most often treated by means of FOLFOX (85 mg/m2 Oxaliplatin every 2 wk) or CapeOX (130 mg/m2 Oxaliplatin every 3 wk) chemotherapy protocols, with 17.1% receiving other oxaliplatin-based adjuvant or palliative treatment regimens. All adjuvant oxaliplatin-based regimens were prescribed for 6 mo (12 cycles FOLFOX or 8 cycles CapeOX) and the treatment recommendations for metastatic cases consisted of oxaliplatin-based chemotherapy until disease progression or unacceptable toxicity, whichever came first.
Of note, most of the patients (55.2%) had no comorbidities. Of those with pre-existing conditions, arterial hypertension and other cardiac diseases were most prevalent (20.1%), while other types of comorbidities (such as renal impairment or chronic obstructive pulmoriary disease) were found in 11.1% of the patients. A little over 10% of the study population had type 2 diabetes (there were no patients with type 1 diabetes) and 3.3% were chronic alcohol users (Table 1).
At the time of the study’s enrolment, over 50% of the patients had recently interrupted oxaliplatin-based chemotherapy, most often due to neuropathy. Pre-existing diabetes and alcohol consumption were not statistically linked to the probability of oxaliplatin interruption. The mean value of the oxaliplatin dose that the patients received prior to oxaliplatin discontinuation was 871.4 mg (median of 815 mg). Another 35.7% were still undergoing treatment, while 16.8% had recently finished the planned therapy course (patients receiving a predetermined number of cycles as part of their adjuvant treatment). 16.7% of the patients had discontinued chemotherapy due to other types of toxicity, most often digestive (mucositis, diarrhea, constipation, etc), hematologic (anemia, neutropenia and/or thrombocytopenia) or dermatologic. Most of these patients also had neuropathic symptoms, only the severity of neuropathy was not the main reason for treatment discontinuation. (Table 2).
In the QLQ-CIPN20 questionnaire, almost 85% of the responders reported having tingling or numbness in their fingers or hands, and almost 50% of the responders reported having tingling or numbness in their toes or feet. These neuropathic symptoms were associated with pain in over 20% of the cases and cramps in almost 30%. Daily activities were affected by neuropathy—standing, walking or climbing stairs was impaired in over 30% of the patients, over 40% had difficulties manipulating small objects with their fingers or opening jars/bottles, and almost 50% reported feeling dizzy when standing up from a sitting or lying position. Finally, the difficulty of maintaining an erection was admitted and described as being mild by 22.5% of the men, by 9.6% of them as being moderate and by 3.2% of them as being significant (Figure 1).
In the QLQ-CR29 questionnaire, over 20% of the patients reported trouble urinating during the day or during the night, and almost 30% reported at least some trouble with their sense of taste. Most of the patients (72.9%) stated that they did not feel physically less attractive as a result of their disease or treatment, and a similarly high percent reported little to no dissatisfaction with their body (Figure 2).
When comparing the scores in the two questionnaires, a statistically significant relationship (P < 0.001) was found between the presence of neuropathic symptoms and a decreased quality of life. This correlation was consistent when the patients were stratified by sex, stage, comorbidities, presence of stoma or treatment type, suggesting that neuropathy in itself may be a reason for a decreased quality of life.

Recurrence-free survival in stage III patients
At the three-year final assessment, the median recurrence-free survival in stage III patients was 26.88 mo, with 26.4% of the patients (9 out of 34) showing no signs of recurrence three years after enrolling in the study. When stratified by the completion of chemotherapy, median recurrence-free-survival of stage III patients that completed chemotherapy was 28.27 mo vs 24.33 mo in the patients that discontinued chemotherapy due to toxicity, a difference that did not reach statistical significance (Figure 3). Regarding the stage IV patients, the median progression-free survival time was 16.08 mo.

DISCUSSION
CIPN is a debilitating and dose-limiting side-effect of Oxaliplatin chemotherapy that can occur in an acute or chronic manner. Clinical signs of acute CIPN include paresthesia felt in the fingers and toes, on the lips or throat that are cold-induced or cold-exaggerated and are most often reported by patients shortly after administration[6,11]; acute CIPN can last from minutes to days and even weeks and can disappear spontaneously. After several cycles of treatment, symptoms can gradually increase in intensity and duration[12]. It is likely that the mechanism of action is represented by an alteration of the functionality of the sodium, calcium and magnesium channels on the cell membrane of the neurons because of oxaliplatin metabolites[13,14]. In our study, almost 85% of the responders reported having tingling or numbness in their fingers or hands in the week prior to the study’s inclusions, which are symptoms consistent with grade II neuropathy as assessed by the CTCAE scale[15]. Although grade II neuropathy is usually not a reason for cessation of treatment, it should be a warning sign for physicians, since there were several articles in the last years that correlated the incidence of acute neuropathy with the likelihood of chronic post-treatment symptoms[11]. Attal et al[16] performed a prospective study on 48 colon cancer patients undergoing cisplatin-based or oxaliplatin-based chemotherapy and concluded that the duration and the intensity of acute neuropathy during the first three cycles can be correlated with the incidence of chronic neuropathy, as assessed at the one year follow-up. A larger prospective study focused specifically on oxaliplatin-induced neuropathy and found that acute symptoms were reported in 85.9% of the patients, most often expressed as cold-induced perioral or pharyngolaryngeal dysesthesias and that they were predictive when it came to the development and the severity of chronic neuropathy[17]. A third body of data comes from the study of Alejandro et al[18] that enrolled 50 colorectal cancer patients treated with mFOLFOX (oxaliplatin dose 85 mg/m2) and concluded that 74% of the patients reported acute and 48% of the patients reported chronic neuropathic symptoms. It is important to also underline the fact that acute neuropathic symptoms can also be associated with prolonged infusion times and treatment delay[19], changes that probably have an impact on treatment efficacy.
In our study, there was a direct correlation between a decreased quality of life and a high score on the OLQ-CIPN20 scale, suggestive for more severe acute neuropathic symptoms. This is in agreement with the available data that highlight the negative impact of neuropathy in cancer patients. A recently published study directly compared colon and rectal cancer patients with neuropathy with those without neuropathy during chemotherapy and reported that patients with neuropathy have significantly lower functioning and more symptoms. Although anxiety and depression are similar in these two groups, the quality of life of patients with neuropathy is significantly lower[20]. Moreover, this relationship seems to persist in the long-term, with several authors reporting that chronic oxaliplatin-induced neuropathy negatively impacts quality of life and functional status in cancer survivors[12,18,19,21]. 
There are several well-known risk factors that increase the likelihood of CIPN, pre-existing neuropathy, alcoholism and diabetes being most frequent. Although we excluded some patients with these conditions, non-neuropathic individuals with chronic alcohol consumption made up 3.3% of our study group. This percent is somewhat surprising, since in North-East Romania, 60% to 80% of the population are active drinkers[22]. This suggests a lack of confidence when reporting alcohol consumption and fear of being judged. Another possible explanation is that active drinkers are more likely to have a pre-existing neuropathy, and this was an exclusion criteria in our study. The rates of diabetes mellitus patients were 13.3%, and this high incidence can be explained by the etiologic relationship between diabetes and colorectal cancer. However, these pre-existing conditions were not correlated with oxaliplatin interruption, most likely due to the limited number of study participants or the short amount of time between the diagnosis of colon cancer and enrolment in the study. 
In this present study, there were no significant differences in terms of recurrence-free survival in stage III patients that completed adjuvant chemotherapy vs those that did not. It is important to underline the fact that all the patients that discontinued chemotherapy had received at least two cycles of oxaliplatin-based chemotherapy prior to discontinuation and that most had received four cycles of treatment before interruption.
These results are in concordance with data published in the IDEA trials. The TOSCA trial was one of the first trials to show that only 35% of the patients were able to complete the planned treatment without any dose modifications in the arm with 3 mo of treatment, while only 12% of the patients completed the 6 mo treatment without any dose modifications or treatment delays[23]. The results were also similar in the SCOT trial. Moreover, it seems that 3 mo of oxaliplatin-based adjuvant chemotherapy were non-inferior to 6 mo of the same therapy for patients with high-risk stage II and stage III colorectal cancer. This suggests that similar results may be achieved with less treatment, reduced toxicity, less costs and improved quality of life[24]. A different profile of data was reported in the IDEA France trial, in which 6 mo of FOLFOX6 were superior to 3 mo of the same treatment, especially in the high-risk population defined as T4 or N2. Two important aspects need to be considered: the dose intensity of oxaliplatin might be the key when it comes to explaining the results, and there is a clear relation between toxicity and the polymorphism of the drug’s metabolism[25]. A similar 3-year DFS rate was seen in these two groups of patients (3 mo 73.2% vs 6 mo 74.9%) in the HORG trial, but when the data was analyzed, based on the protocol, the patients receiving CAPEOX had similar benefits regardless of the treatment duration, while in patients receiving FOLFOX6, there was a difference of 5.9% in the 3-year DFS in favor of the 6 mo treatment[26]. The ACHIEVE trial, which included Asian patients, showed similar benefit for 3 mo of treatment when compared to 6 mo, but most of the patients received CAPEOX (75% of patients), rather than FOLFOX[27]. In conclusion, the IDEA trials have some limitations, but probably 3 mo of CAPEOX is enough at least for low-risk patients, while 6 mo of FOLFOX might be superior to 3 mo of treatment, although more toxic[28].
Even though we focused on peripheral sensory neurotoxicity, other side effects like diarrhea, febrile neutropenia, mucositis, fatigue or hand-foot syndrome may contribute to an early discontinuation of treatment. Still, the neuropathy is the dominant symptom which, in some cases, may be present, years after the end of the treatment (in some trials, up to two-thirds of patients remain with symptoms) and has a huge impact on the quality of life[29]. Patients should be informed about the risks of acute neuropathy and should be actively encouraged to report neuropathic symptoms at the earliest onset.
Given the fact that there is no strategy for prevention or an effective treatment, we believe that one way we can avoid the consequences of oxaliplatin induced neuropathy is treatment discontinuation right before the chronic changes take place. In order not to unnecessarily reduce the effectiveness of oxaliplatin therapy, discontinuation of treatment should be as close as possible to the time of its chronicity.

CONCLUSION
Acute CIPN significantly impacts quality of life in colon and rectal cancer patients and occurs with extremely high frequency, being the most frequent reason for treatment discontinuation. In order to prevent under-reporting and overlooking the onset of neuropathy, physicians should actively seek and assess for CIPN in order to quickly adjust treatment so that chronic neuropathy can be prevented. More trials that compare shorter-term with longer-term chemotherapy in the adjuvant setting should be encouraged, especially since the drugs most used can cause long-term damage.

ARTICLE HIGHLIGHTS
Research background
As the number of cancer survivors increases worldwide, long-term side effects of anti-cancer treatments have become more and more important, since they can impact quality of life and the success of social reinsertion. Currently, chemotherapy-induced neuropathy (CIPN), following Oxaliplatin treatment, can have debilitating side-effects with long-term consequences, but its assessment is heterogeneous and there are few to no prophylaxis or treatment methods.

Research motivation
Using real-world data, this study was designed to underline the impact of Oxaliplatin-induced neuropathy on the quality of life in colon and rectal cancer patients. Adding this information to the existing data can contribute to increased awareness for the risks of over-using chemotherapy and its long-term consequences.

Research objectives
To assess the impact of CIPN on the QoL in colon and rectal cancer patients. A significant impact on the QoL is especially relevant for cancer survivors with a long life expectancy. Currently, there are very few treatment options for chronic CIPN. To Assessing treatment discontinuation rates secondary to CIPN and their impact on progression-free survival and relapse-free survival. If a significant percentage of patients cannot complete the recommended chemotherapy regimen due to neurological toxicity, perhaps less aggressive or less intensive chemotherapy regiments should be evaluated by means of novel clinical trials.

Research methods
We performed a prospective cross-sectional study in two oncology tertiary hospitals. Consecutive colorectal cancer patients undergoing oxaliplatin-based chemotherapy were assessed by means of two questionnaires (EORTC for quality of life and QLQ-CIPN20 for neuropathy) and potential correlations were analyzed by means of a student t test. Additional demographical, social, clinical and treatment data were collected from patient charts and Kaplan-Meyer curves were used for three-year PFS. Statistical analysis was performed by means of SPSS v20.

Research results
101 patients agreed to participate in the study. Of these, most had recently discontinued oxaliplatin-based chemotherapy. The reason for not finishing the recommended number of cycles was neuropathy in most cases; even in cases where neuropathy was not the main reason for treatment discontinuation, all patients had some neuropathic symptoms. The presence and severity of neuropathy correlated with the quality of life in all patients. Stage III patients that interrupted chemotherapy had a slightly lower recurrence-free survival (24.33 mo vs 28.27 mo) when compared with patients that underwent 6 mo of chemotherapy, although this difference did not reach statistical significance.

Research conclusions
CIPN is significantly more frequent outside clinical trials due to heterogeneous types of assessments being performed world-wide and under-reporting by both physicians and patients. Acute CIPN can have long-term consequences due to its impact on the QoL and its association with treatment discontinuation that can, in turn, affect progression-free survival. Physicians should actively search and assess for signs and symptoms of CIPN in order to prevent chronic complications.

Research perspectives
Large, real-world prospective studies are needed to identify the best method for diagnosing and monitoring CIPN. Additionally, there is an urgent need for more data regarding the optimal number of adjuvant chemotherapy cycles and the dose at which Oxaliplatin is still effective, but less neurotoxic in order to minimize this important side-effect of anti-cancer treatment.
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Figure Legends
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Figure 1 European Organisation for Research and Treatment of Cancer QLQ-CIPN20 questionnaire. Results are expressed as percent of 100%.
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Figure 2 European Organisation for Research and Treatment of Cancer QLQ-CR29 questionnaire. Results are expressed as percent of 100%.
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Figure 3 Disease-free survival in stage III colon cancer patients that underwent 6 mo of chemotherapy vs patients that discontinued chemotherapy.

Table 1 Study population
	Age of patients
	yr

	Median
	63

	Mean
	60.6

	Minimum
	32

	Maximum
	82

	Level of education
	

	Primary education
	21%

	Upper secondary education
	53%

	Master/doctoral education
	26%

	Gender
	

	Male
	56.4%

	Female
	43.6%

	Initial stage
	

	Stage II high risk
	3.9%

	Stage III
	34.7%

	Stage IV
	61.4%

	Purpose of treatment
	

	Curative
	41.6%

	Palliative
	56.4%

	Undefined
	2.0%

	Karnofsky performance status
	

	100%
	5.9%

	90%
	45.5%

	80%
	36.5%

	70%
	6.9%

	60%
	5%

	Chemotherapy
	

	FOLFOX
	37.4%

	CapeOX
	45.5%

	Other
	17.1%

	Relevant comorbidities
	

	None
	55.2%

	Diabetes mellitus
	10.3%

	Alcohol abuse
	3.3%

	Cardio-vascular diseases
	20.1%

	Other
	11.1%

	Diabetes-insulin treatment
	

	Yes
	8.4%

	No
	91.6%



Table 2 Patient’s status at the time of study enrollment
	Treatment status
	

	Still going on
	35.7%

	Stopped due to neuropathy
	30.8%

	Stopped due to toxicity
	16.7%

	Finished chemotherapy
	16.8%

	Types of toxicity
	

	Neuropathy
	30.8%

	Hematologic
	28.2%

	Digestive
	12.4%

	Dermatologic
	3.5%

	Mixed
	25.1%
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