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Neurotoxic Side Effects Early  
in the Oxaliplatin Treatment 

Period in Patients  
With Colorectal Cancer
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F
ew studies have examined the experi-

ences of patients with colorectal can-

cer (CRC) with oxaliplatin-induced 

neurotoxicity early in the chemother-

apy treatment period and how these 

experiences affect their daily lives. Postoperative ad-

juvant chemotherapy consisting of 5-fluorouracil in 

combination with folinic acid (leucovorin) is an es-

tablished treatment for patients with locally advanced 

CRC or with regional lymph node metastases. This 

regimen has relatively low toxicity, and most patients 

with cancer cope with it without troublesome side ef-

fects. By adding oxaliplatin, the relapse rate can be re-

duced by about 25%; however, the risk of side effects 

increases (Land et al., 2007). Oxaliplatin can cause 

acute and chronic neurotoxicity (e.g., cold sensitivity; 

numbness; tingling in the hands, feet, and face; pain) 

(Cavaletti & Marmiroli, 2015; Vatandoust et al., 2014). 

Another aspect of importance is that a correlation 

exists between the severities of acute and chronic 

neurotoxic side effects. Hyperacute neurotoxic side 

effects can be a predictor of oxaliplatin-induced per-

sistent neurotoxicity (Tanishima et al., 2017). 

Studies have shown that chronic neurotoxicity 

affects patients’ health-related quality of life (Bakitas, 

2007; Tofthagen, Donovan, Morgan, Shibata, & Yeh, 

2013; Tofthagen, McAllister, & McMillan, 2011). The 

number of people with CRC has increased, and more 

people with CRC are benefitting from adjuvant ther-

apy (Seretny et al., 2014). The severity of neurotoxic 

side effects depends on the dose and duration of che-

motherapy; consequently, the dosage of oxaliplatin is 

often reduced or treatment is stopped because of the 

fear of debilitating and prolonged neurotoxicity (de 

Gramont et al., 2007; Vatandoust et al., 2014). 

To improve well-being during therapy, dose reduc-

tion could be useful in practice for patients who exhibit 

moderate or severe neurotoxicity during treatment. 

PURPOSE: To identify and describe experiences 

of patients with colorectal cancer (CRC) who have 

neurotoxic side effects early in the oxaliplatin 

treatment period, and how neurotoxicity affects their 

daily lives.

PARTICIPANTS & SETTING: 10 patients with 

stage II–III CRC were included. All were treated with 

adjuvant oxaliplatin postoperatively and assessed 

neurotoxicity via a platform-independent mobile 

phone–based system. Patients were recruited from 

two hospitals in southern Sweden from November 

2013 to August 2014.

METHODOLOGIC APPROACH: Qualitative interview 

study conducted through open-ended, face-to-face, 

qualitative interviews. Thematic analysis was used.

FINDINGS: A main theme was identified: “Endure 

neurotoxic side effects.” This theme illuminated how 

patients adapt to manage daily life. Patients’ daily 

lives, as well as their psychosocial well-being, were 

affected. Patients changed their daily routines and 

reprioritized activities.

IMPLICATIONS FOR NURSING: Nurses have an 

obligation to communicate the importance of early 

detection of neurotoxicity. Mobile phone technology 

seems to be a valuable tool for monitoring patient-

reported neurotoxicity to improve communication and 

supportive care.

KEYWORDS chemotherapy; colorectal cancer; daily 

life; neurotoxicity; qualitative methodology
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A cumulative dose of oxaliplatin is associated with 

chronic neurotoxicity, but even patients receiving 

dose reduction can be at risk for chronic neurotox-

icity (Beijers et al., 2015). Previous studies also have 

shown that patients rate oxaliplatin-induced neuro-

toxicity more severely than healthcare providers do, 

and nurses lacked knowledge regarding neurotoxicity 

(Narita et al., 2015; Smith et al., 2014). Patients with 

cancer who are treated with chemotherapy struggle 

for survival and often experience different side effects 

and distress. Therefore, healthcare providers must 

be able to target information and support (Pedersen, 

Koktved, & Nielsen, 2013). To control side effects and 

distress, patients’ self-care abilities may be an import-

ant resource (Orem, Taylor, & Renpenning, 2001). 

Self-care can be influenced by many factors. The bal-

ance and relations between self-care and patients’ 

ability to care for themselves, both with and without 

support, can be a helpful consideration in nursing 

(Orem et al., 2001). 

Because no treatment for oxaliplatin-induced 

neurotoxicity is generally accepted, with appropriate 

assessment, identifying these patients early is import-

ant to reduce the risk of their developing chronic 

neurotoxic side effects (Haryani, Fetzer, Wu, & Hsu, 

2017; Padman et al., 2015). To the authors’ knowledge, 

no previous studies have examined patients with CRC 

experiencing neurotoxic side effects early in the treat-

ment phase. The purpose of the current study is to 

identify and describe experiences of patients with 

CRC who have neurotoxic side effects early in the 

oxaliplatin treatment period, and how neurotoxicity 

affects their daily lives.

Methods

This qualitative study was conducted through open-

ended, qualitative interviews and analyzed using 

thematic analysis (Braun & Clarke, 2006). The 

study was approved by the Regional Ethical Review 

Board in Linköping, Sweden (no. 2012/301-31), and 

patients with CRC were provided with oral and writ-

ten informed consent in line with the Declaration of 

Helsinki. 

Sample and Setting

The inclusion criteria were the following: being at 

least 18 years of age, having stage II–III CRC, being 

treated with adjuvant oxaliplatin postoperatively, 

having no history of neurotoxicity, and being able 

to read and speak Swedish and answer repeated 

questionnaires sent by mobile phone to detect neu-

rotoxicity. Participants were included with purposeful 

and consecutive selection when they had reported 

neurotoxic side effects. Ten patients with CRC 

were included from November 2013 to August 2014. 

They were recruited from LinkÖping University 

Hospital and Länssjukhuset Ryhov, both in Sweden. 

Participants’ ages ranged from 44–68 years (median = 

65 years, 
—
X = 61 years). They were receiving oxaliplatin 

175–520 mg/m2. Other characteristics of the partici-

pants are presented in Table 1. 

Procedure

Each individual’s neurotoxic side effects were 

self-reported via the oxaliplatin-associated neu-

rotoxicity questionnaire (OANQ) using a mobile 

phone–based system, Circadian Questions (www 

.cqmobil.se), in real-time (Drott, Vilhelmsson, 

Kjellgren, & Berterö, 2016; Gustafsson, Litström, 

Berterö, & Drott, 2016; Leonard et al., 2005). The 

OANQ is divided into three sections corresponding to 

the side effect locations: upper extremities (10 items), 

lower extremities (9 items), and the face and mouth 

area (10 items). Participants first assessed whether 

they had the specific side effect (yes or no). If they 

answered yes, they graded the side effects on a five-

point Likert-type scale ranging from 1 (hardly any) to 

TABLE 1. Sample Characteristics (N = 10)

Characteristic n

Gender

Female 7

Male 3

Social statusa

Living with life partner 8

Children at home 2

Living alone 2

Type of malignancy

Colon 9

Rectal 1

Education level

Less than high school 2

High school or college 5

University 3

Oxaliplatin-based chemotherapy (1 or 2 

treatments)

XELOX (capecitabine and oxaliplatin) 9

FOLFOX (fluorouracil, leucovorin, and oxaliplatin) 1

a Participants could choose more than one response.
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5 (very much). After that, they graded the impact on 

daily activities in a functional sense from 1 (hardly at 

all bothered) to 5 (extremely bothered) (Leonard et 

al., 2005). Tests of reliability (OANQ) were performed 

and reported. Internal consistency was strong for the 

three domains of the scale (a > 0.84). Test–retest indi-

cated that the OANQ was stable. The weighted kappa 

for symptom items and daily activities items showed 

overall feasibility (Gustafsson et al., 2016). Each par-

ticipant’s neurotoxic side effects were assessed at 

baseline before the initial oxaliplatin treatment, the 

day before oxaliplatin treatment, and two days after 

each oxaliplatin treatment (assessed every cycle). 

The research team had the option to view the partic-

ipants’ answers concerning the neurotoxic side effects 

as web-based graphs that could be viewed after logging 

into a web interface. When the professionals initiated 

the transfer of the questionnaire to the patient’s mobile 

phone, they used a calendar function to fill in the spe-

cific dates. The dates in the calendar function were set 

according to each individual’s chemotherapy regimen. 

The calendar was adapted to each specific patient, and 

the chosen questionnaire was sent out to the patient at 

the right moment to attain customized assessments. 

This calendar function was specifically developed for 

this project to enhance individual, customized mea-

surements. The reported data were transferred to a 

secure database, and answers were available in real-

time. Participants were contacted by the first author 

(JD) by telephone when neurotoxic side effects were 

assessed for the first time during treatment, and a face-

to-face interview meeting was booked at an appropriate 

location. An interview guide was used to define areas 

to be explored but also to allow the interviewer and 

interviewee to diverge from the main topics (Patton, 

2015). Each interview began with an introductory 

question inviting participants to talk about their neu-

rotoxic side effects and how these affected their daily 

lives. Probing responses, such as, “Please tell more” or 

“Could you explain?” were used continuously during 

the interviews. The interviews were audio recorded and 

lasted 8–55 minutes (
—
X = 25 minutes). The eight-minute 

interview was conducted with a participant with a hear-

ing loss impairment; the interview provided rich and 

interesting data to analyze. The interviews were tran-

scribed verbatim by the first author. 

Data Analysis

The verbatim transcribed interviews were processed; 

thematic analysis followed the phases according to the 

following (Braun & Clarke, 2006, 2013; Patton, 2015):

 ɐ Familiarizing with the data: Data were read and 

reread several times to enable the researchers to 

familiarize themselves with them. The transcripts 

were processed, and initial thoughts and ideas 

were noted. 

 ɐ Generating initial codes: Codes were identified 

that involved features of the data that were con-

sidered pertinent to the research question and the 

aim. The codes were used to ensure the data were 

arranged in a coherent pattern and were consid-

ered in relation to the dataset as a whole. An initial 

thematic map is presented in Figure 1. 

 ɐ Searching for themes

 ɐ Reviewing themes

 ɐ Defining and naming themes: These larger sec-

tions of data consisted of combinations of 

different codes, which could be similar or were 

FIGURE 1. Example of an Initial Thematic Map

Neurotoxic  

side effects

Adapting
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Difficult to prepare  
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Expecting  

cure

Avoiding  
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Positive  
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the future

Changing habits

Feelings of sadness Strategies SurvivalD
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considered to involve the same aspect of the data. 

All initial codes relevant to the research question 

were incorporated into a theme. 

 ɐ Producing the report

To increase the trustworthiness of the findings, 

the analysis was subjected to peer-debriefing and 

was continuously scrutinized by the first author 

and an additional researcher (CB). Any discrepan-

cies were resolved through discussion. To increase 

the trustworthiness of the findings, the analysis was 

peer-debriefed in the research team. Each phase of 

thematic analysis represents a reflective process 

over time, moving backward and forward between 

phases, which strengthens trustworthiness (Lincoln 

& Guba, 1985; Nowell, Norris, White, & Moules, 

2017).

Findings

The most common neurotoxic side effects were cold 

sensitivity and tingling in the hands, feet, and face. 

Daily life and social life were affected by these side 

effects. Participants did many things to manage neu-

rotoxicity. One main theme was identified: “Endure 

neurotoxic side effects.” 

All participants stated that they were living with 

a life-threatening disease and were also trying to 

manage the side effects of treatment. All of them 

endured the side effects while expecting cure. The 

most important thing in their minds at the beginning 

of treatment was survival; because of this, they were 

prepared to endure severe neurotoxic side effects. 

Cold sensitivity and tingling in the hands, feet, and 

face were the most common self-reported side effects. 

They endured the neurotoxicity and tried to manage 

their lives using different methods and adding a pos-

itive attitude, as illustrated by one participant who 

discussed thinking about the future: “My goal is to be 

free from cancer. I look forward to many good years 

in the future.”

Adaptation was needed to manage the neurotoxic 

side effects in daily life. Sometimes, adaptation was 

about allowing more time for a task. Retired partic-

ipants said they could implement adaptation more, 

because others were not dependent on them and 

they had no schedule to follow. One participant 

said, “It is a great advantage that I do not have to 

feel stressed out, particularly about things I might 

have promised to do, but had to cancel. It is a great 

advantage.”

Participants with small children had caretaking 

responsibilities. Stressful situations occurred when 

the neurotoxicity side effects meant they were not 

able to help and support their children in different 

activities. According to one participant:

The children need to butter their sandwiches 

themselves, for example. Then the older brother 

helps his little brother to butter sandwiches, pre-

pare milk, and so on. So, I just stand here and tell 

him what to do, and then he does it.

All participants had problems with coldness. To 

prevent tingling and painful neurotoxicity, they used 

different strategies. One strategy was to avoid trig-

gers (i.e., avoid cold temperatures and cold things). 

This strategy affected their way of living and their 

social activities. Another strategy often used was 

keeping themselves and the things they used warm 

(i.e., drinking warm beverages, wearing more clothes, 

wearing socks and gloves, using warm water to reduce 

side effects in affected areas, and avoiding going out-

side on cold and windy days). Handling cold food 

and beverages (e.g., taking them out of the freezer 

or refrigerator) demands adaptation, such as using 

gloves. One participant shared, “This thing with the 

drinking has been tough. I cannot drink anything cold. 

It affects me a lot, because I cannot go out and drink 

what I want, or if I go away it is not possible.”

Participants had different strategies for handling 

the neurotoxic side effects affecting their daily lives. 

According to one participant:

It is very hard to drink something cold. I think 

that is the worst thing. I like to drink cold water. 

I try to drink cold liquids, because it not easy to 

get enough fluids. What should I do? I think this is 

really hard.

Some participants seemed to be more prepared 

if their healthcare providers had informed them 

beforehand about the oxaliplatin treatment. Other 

participants found it difficult to be prepared for neu-

rotoxic side effects as well as other side effects. One 

participant said:

I received enough information and was very well 

informed before I got my treatment. It was both 

good and bad to know. I was prepared for side 

effects, but I was not prepared for such a quick 

and immediate effect.

One frequently used strategy was accepting 

help from family members, partners, and friends, 

who were used as assistants. If participants were 
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supposed to carry on with activities as usual, they 

needed to plan these activities carefully. Another 

strategy used was changing routines they had for 

many years and creating new ones. One participant 

did the following:

I have eaten yogurt in the mornings for 40 years. I 

can do that now, and it is no problem, but I leave 

the yogurt at room temperature for maybe 20 

minutes to half an hour before I sit down and eat 

it. Then I eat it slowly and carefully.

Changing habits and lifestyle affected participants 

emotionally. They had feelings of sadness at not 

being able to do everything as before. However, they 

adapted to the situation and had strategies for endur-

ing these changes. Strategies for self-care to handle 

the neurotoxicity included receiving support and 

help from family members and avoiding activities. 

Participants reprioritized activities, used strategies to 

mitigate unpleasant feelings, and developed self-care 

strategies to restore normality. 

Discussion

The findings add new knowledge about experi-

ences of patients with CRC early in the treatment 

period. Participants in the current study experi-

enced neurotoxic side effects after one or two cycles 

of chemotherapy. The participants had bothersome 

neurotoxicity despite short duration and low doses 

of oxaliplatin. The main findings showed that the 

participants endured the neurotoxic side effects 

while expecting cure. Enduring is the suppression of 

emotions, which makes a situation tolerable (Morse, 

2001). The participants dealt with the side effects 

because the treatment was supposed to bring about 

a cure and restore health. Their strong desire to sur-

vive entailed adaptations and strategies to manage 

daily life despite the neurotoxic side effects. This is 

in agreement with the findings of a study by Chao, 

Wang, Hsu, and Wang (2015).

The willingness of people to endure side effects 

highlights the importance of early detection of neu-

rotoxicity—being able to identify people who are 

at high risk for chronic neurotoxicity. Nurses have 

an obligation to communicate and support and, in 

dialogue, to help people with CRC make decisions 

and report early side effects. The participants’ neu-

rotoxicity in the current study occurred in the initial 

phase, and increased exposure to oxaliplatin may 

induce chronic neurotoxicity later. The severity of 

neurotoxic side effects depends on the dose and 

duration of oxaliplatin (de Gramont et al., 2007; 

Vatandoust et al., 2014). 

Another aspect of importance is that hyper-

acute neurotoxic side effects can be a predictor 

of oxaliplatin-induced persistent neurotoxicity 

(Tanishima et al., 2017). The participants perceived 

that the most important issue was survival, and 

because of that, they could endure severe neurotoxic 

side effects by adapting to them and using strategies 

to manage daily life. Actions performed were individ-

ual, depending on a participant’s life situation and 

circumstances. The participants had different experi-

ences and used various ways to manage the situation. 

A common strategy for handling neurotoxic side 

effects in daily life was avoiding things and situations 

that generated the neurotoxicity. The results showed 

that accepting support from family members or life 

partners was common. Family members and life part-

ners were significant resources for the participants. A 

previous study by Sjovall, Gunnars, Olsson, and Thome 

(2011) pointed out that partners have an important 

role in helping patients with cancer achieve normality 

during the illness trajectory; the current findings are 

similar in this regard. A previous study of neurotoxic-

ity showed that people with cancer had not expected 

neurotoxicity to affect their lives to the extent that it 

did (Bennett et al., 2012). In the current findings, these 

neurotoxic side effects, which at first glance seemed to 

be only physical and functional, also affected partici-

pants’ social lives and roles. The participants undertook 

self-care actions by adjusting their daily lives and mini-

mizing the impact of neurotoxic side effects. 

Retired participants and participants living alone 

seemed to adapt easier because of the possibility of 

taking their time and modifying situations, regardless 

of the people around or time schedules. Participants 

who lived alone also found living in the present 

easier; this finding is similar to that of an earlier 

study (Tan, Tien Tau, & Lai Meng, 2015). Participants 

with small children had problems coping because of 

their responsibility for the family. These results are 

in agreement with other studies pointing out that an 

individual’s personality and other stressors can influ-

ence adaptation and psychosocial needs (Husson, 

Vissers, Denollet, & Mols, 2015; Santin et al., 2015).

The current findings showed that positive thinking 

about the future was an important issue regarding sur-

vival. This is in agreement with other studies (Chen & 

Chang, 2012; Drageset, Lindstrøm, & Underlid, 2016). 

Survival is a strong driving force. 

As the current findings show, the participants did 

not perceive their side effects to be severe, but they 
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KNOWLEDGE TRANSLATION

 ɐ Attention should be given to neurotoxic side effects early in the 

treatment phase. 

 ɐ Nurses have an obligation to communicate the importance of 

early detection of neurotoxicity to support patients with colorectal 

cancer.

 ɐ Mobile phone technology and real-time assessment seem to be 

valuable for monitoring self-reported neurotoxicity and improving 

supportive care.

were distressed about the way the neurotoxicity bar-

rier affected their ability to carry out daily activities. 

Participants changed daily life routines, reprioritized 

activities, and used strategies to mitigate the neuro-

toxicity. In other words, participants with CRC coped 

with their early neurotoxic side effects in different 

ways and developed self-care activities to restore 

normality. 

Strength and Limitations

The main strength of the current study is the real-

time study (mobile phone technology) without 

recollection bias. Another strength was the variety 

regarding ages and marital status. More women were 

included in the study because of the purposeful and 

consecutive sampling strategy. The gender distribu-

tion could have affected the findings. In terms of the 

occurrence of side effects, these gender differences 

were not acknowledged, and no mention was made of 

them in the literature. The sample size was small, as is 

common for a qualitative study. However, the findings 

from the data are sufficient to fulfill the goal. Aiming 

for trustworthiness of the findings, the analysis was 

peer-debriefed in the research team and a six-phased 

method was followed (Lincoln & Guba, 1985; Nowell 

et al., 2017). The six phases establishing trustwor-

thiness during each phase of thematic analysis is a 

reflective process over time, moving back and forward 

between phases. The various steps in the research 

process make the research confirmable and provide 

an audit trail. More than one researcher was involved 

in the analysis during the initial stage and throughout 

the process, a procedure which is known as researcher 

triangulation.

Implications for Nursing

Self-care behaviors of patients with cancer can 

be influenced by a lot of environmental factors. 

Participants in the current study endured neurotoxic 

side effects by adapting to them and using strategies 

to manage daily life. Actions performed were indi-

vidual, depending on a person’s life situation. The 

participants changed daily life routines, reprioritized 

activities, and used strategies to mitigate the neuro-

toxicity. They coped with their early neurotoxic side 

effects in different ways and developed self-care activ-

ities to restore normality. 

A nurse’s responsibility is to support people with 

cancer in promoting self-care to maintain health. 

Nursing support in cancer care includes communi-

cation and active listening in the dialogue to help 

patients with cancer make decisions and report early 

side effects. Nursing support should be dynamic and 

may change over time. Individualized care, based 

on repeated real-time assessments during chemo-

therapy, could improve communication, self-care 

activities, and decision making. Mobile phone tech-

nology seems to be a valuable tool for monitoring 

self-reported neurotoxicity and improving support-

ive care. 

Conclusion

The findings of the current study add knowledge 

about how patients with CRC undergoing oxaliplatin 

chemotherapy endure neurotoxic side effects early in 

the treatment phase. Awareness of early neurotoxicity 

and its consequences is needed in clinical practice to 

ensure that proper actions are taken and support is 

provided.
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