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  ABSTRACT 

  Background.  Chemotherapy-induced peripheral neuropathy (CIPN) is a dose-limiting side effect of oxaliplatin which 
can negatively infl uence quality of life. We aimed to study the infl uence of cumulative dose, dose schedule and dose 
reductions of adjuvant oxaliplatin on long-term severity and prevalence of CIPN among colorectal cancer (CRC) survi-
vors. 
  Material and methods . In total 207 patients, diagnosed with CRC between 2000 and 2009 who underwent adjuvant 
treatment with oxaliplatin, were included. They completed the EORTC QLQ-CIPN20 2 – 11 years after diagnosis. Data 
on oxaliplatin administration and acute neuropathy during treatment were extracted from the medical fi les. Subscales 
were analyzed with analysis of covariance and neuropathy symptoms with logistic regression analysis. 
  Results.  Patients who received cumulative oxaliplatin dose of    �    842 mg/m 2  had a signifi cantly worse EORTC QLQ-
CIPN20 sensory score compared to those who received a low cumulative dose of    �    421 mg/m 2  (mean 19 vs. 8; p    �    0.02). 
They more often reported tingling toes/feet (13% vs. 2%, respectively; p    �    0.01). Dose intensity and time delay did not 
infl uence the occurrence of CIPN. Patients receiving a dose reduction because of neuropathy (N    �    50) reported a sig-
nifi cantly worse sensory score at very similar cumulative doses, than those who did not receive a dose reduction because 
of neuropathy (N    �    96) (mean 21 vs. 15; p    �    0.01). 
  Conclusion.  Cumulative dose of oxaliplatin is associated with long-term CIPN. The risk of developing long-term CIPN 
could only be reduced by decreasing the cumulative dose, whereas delay probably is not benefi cial. Patients receiving 
a dose reduction because of acute neuropathy are still at risk of developing long-term CIPN. Future studies should focus 
on identifying patients who are at risk of developing CIPN.   

  Treatment of colorectal cancer (CRC) has consider-
ably changed over the past decades. Oxaliplatin fi rst 
successfully used in the management of advanced 
CRC, is nowadays the regimen of choice for adjuvant 
treatment of patients with curatively resected node-
positive CRC with improved survival rates as a con-
sequence [1]. Therefore the use of oxaliplatin has 
been increased and more patients are living with its 

long-term side effects. Especially chemotherapy-
induced peripheral neuropathy (CIPN), as the most 
common dose limiting side effect of oxaliplatin, is of 
major concern and can have a negative infl uence on 
patients ’  quality of life [2,3]. 

 Axonal hyperexcitability and repetitive discharges 
due to changes in voltage-gated sodium and/or potas-
sium channels and accumulation of oxaliplatin in the 

Acta Oncologica, 2015; 54: 463–469

ISSN 0284-186X print/ISSN 1651-226X online © 2014 Informa Healthcare
DOI: 10.3109/0284186X.2014.980912



464 A. J. M. Beijers et al. 

dorsal root ganglia with neuronal damage seem to 
cause the symptoms of acute and chronic oxaliplatin-
induced neuropathy, respectively [4 – 7]. The symp-
toms of acute neuropathy, which occur in 
approximately 90% of patients, reverse characteristi-
cally within a week [1]. Chronic neuropathy, how-
ever, persists in 60% of patients a year or longer after 
the cessation of chemotherapy [2,8,9]. 

 The severity of CIPN is dependent on cumulative 
dose, duration of administration and dose intensity 
[9 – 11]. Previously, we reported that neuropathy 
symptoms were still seen 2 – 11 years after oxaliplatin 
treatment in CRC patients [2]. However, it is diffi -
cult to identify patients at risk for severe CIPN and 
information about cumulative doses, dose intensity 
and dose schedule was not available in our previous 
study. Therefore, we next aimed to study the infl u-
ence of cumulative dose, dose schedule and dose 
reductions on long-term severity and prevalence of 
CIPN among CRC survivors.   

 Material and methods  

 Setting and participants 

 Our prospective yearly survey was set up in Decem-
ber 2010 with the goal to evaluate various patient-
reported outcomes, including neuropathy, among 
CRC survivors. All individuals diagnosed with CRC 
between 2000 and 2009 as registered in the Eind-
hoven Cancer Registry (ECR) in the Netherlands 
received the second yearly questionnaire in Decem-
ber 2011. The data presented in this paper are thus 
based upon the second data collection wave which 
included a CIPN questionnaire. A detailed descrip-
tion of the data collection was published earlier [2]. 
Data collection was performed within PROFILES 
[12]. Of the respondents, 506 (31%) patients were 
treated with chemotherapy, including 207 (41%) 
patients who underwent adjuvant treatment with 
oxaliplatin. After permission from the attending 
oncologists, we additionally collected information on 
the actually delivered oxaliplatin treatment for those 
adjuvantly treated according to the ECR (N    �    207), 
and these data are presented in this paper. This study 
was approved by a certifi ed Medical Ethics Commit-
tee. All patients gave written informed consent.   

 Data collection  

 Socio-demographic and clinical characteristics.   Survi-
vors ’  socio-demographic and clinical information 
were available from the ECR which routinely collects 
data like date of diagnosis, tumor stage and treat-
ment. Comorbidity at time of the study was assessed 
with the adapted Self-administered Comorbidity 
Questionnaire.   

 Treatment with oxaliplatin.   Complementary informa-
tion about the oxaliplatin administration, such as 
combination regimen, number of received chemo-
therapy cycles, dose of oxaliplatin per cycle, and tim-
ing and reasons for dose reduction were collected 
from patients ’  medical fi les.   

 Chemotherapy-induced neuropathy.   Long-term CIPN 
was assessed with the European Organization for 
Research and Treatment of Cancer (EORTC) Qual-
ity of Life Questionnaire (QLQ)-CIPN20 [13] which 
contains three subscales assessing sensory, motor, 
and autonomic symptoms. Each item is measured on 
a Likert scale ranging from  ‘ not at all ’  (1) to  ‘ very 
much ’  (4). Scores were transformed to a 0 – 100 scale 
with higher scores representing more complaints. 

 In addition, data about acute neuropathy com-
plaints shortly after treatment with oxaliplatin were 
collected from the patients ’  medical fi les. It was defi ned 
as having any kind of sensory, motor or autonomic 
neuropathy as documented by the oncologist during 
outpatient clinical contact and/or reported according 
to the National Cancer Institute (NCI)-Common Tox-
icity Criteria (CTC) after treatment with oxaliplatin.    

 Statistical analyses 

 Patients were divided into categories of received 
cumulative dose; low    �    421 mg/m 2 ; moderate 421 –
 842 mg/m 2 ; high    �    842 mg/m 2  [8,14 – 16], which 
correspond approximately to 1 – 3, 3 – 6 and 7 or more 
cycles of oxaliplatin in combination with capecit-
abine (CAPOX) and 1 – 5, 5 – 10 or    �    10 cycles of 
oxaliplatin in combination with 5-fl uorouracil/leuco-
vorin (5-FU/LV) (FOLFOX). Clinical characteris-
tics were compared between categories of cumulative 
dose using ANOVA for continuous data and  χ  2  anal-
yses for categorical variables. Neuropathy symptoms 
that bothered patients the most were reported 
according the EORTC QLQ-CIPN20 answer cate-
gories  ‘ quite a bit ’  or  ‘ very much ’  combined. Logis-
tic regression analyses were performed to detect 
differences regarding experienced neuropathy prob-
lems in the past week between the different catego-
ries of cumulative doses, treatment regimens and 
between patients with and without documented 
acute neuropathy and applied dose reduction. Mean 
total scores on the EORTC QLQ-CIPN20 were 
compared between categories of cumulative dose 
with analysis of covariance (ANCOVA). In addition, 
subgroup analysis of the EORTC QLQ-CIPN20 
subscales and separate questions in patients treated 
with CAPOX or FOLFOX were done. Confounding 
background variables that might interfere with gen-
eral nervous system or physical functioning were 
determined a priori and chosen to be diabetes mel-
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litus (DM), osteoarthritis and rheumatoid arthritis. 
Furthermore, analyses were adjusted for time since 
last course with chemotherapy treatment as this 
infl uences the evolution of CIPN. Logistic regres-
sion analyses between regimens of chemotherapy 
and those for applied dose reduction were also 
adjusted for received cumulative dose, but not for 
rheumatoid arthritis. All test were two-sided, consid-
ered signifi cant if p    �    0.05, and were performed 
using SPSS (version 19.0).    

 Results  

 Socio-demographic and clinical characteristics 

 In total, 1643 CRC patients were included in the 
initial study with a response rate of 83%. There were 
no differences in sociodemographic and clinical char-
acteristics between respondents, non-respondents 
and those with unverifi ed addresses [2]. Patients who 
were treated with chemotherapy (N    �    506) were sig-
nifi cantly younger, diagnosed more recently, and 
more often with colon cancer compared with those 
treated without chemotherapy [2]. Patients, who 
underwent treatment with oxaliplatin (N    �    207), were 
in 83% diagnosed with colon cancer, with a mean 4.0 
years (SD 1.2) follow-up since diagnosis and 84% 
had stage III disease. Patients who received a higher 
cumulative dose of oxaliplatin were more often male 
(66% vs. 36%; p    �    0.01) and were signifi cantly 
younger than patients who received a lower cumula-
tive dose (63 vs. 69 years; p    �    0.01) (Table I).   

 Treatment with oxaliplatin 

 Oxaliplatin was mainly given in combination with 
CAPOX (N    �    173, 84%) in a mean cumulative dose 
of 695 mg/m 2  (SD 273) (Table II). Any dose reduc-
tion had taken place in 144 patients (70%) and was 
applied because of neurotoxicity in 38% of patients.   

 Chemotherapy-induced neuropathy 

 The neuropathy subscale-related symptoms that 
bothered patients the most during the past week were 
mainly sensory and consisted of tingling toes or feet 
(30%), numbness in toes or feet (19%), tingling 
hands or fi ngers (15%), burning or shooting pain in 
the toes or feet (13%), trouble hearing (13%) and 
the autonomic symptom trouble getting or maintain-
ing an erection (36% of male patients). 

 Analysis among categories of cumulative doses of 
oxaliplatin showed that patients who received a 
cumulative oxaliplatin dose of    �    842 mg/m 2  had sig-
nifi cantly worse EORTC QLQ-CIPN20 sensory 
scores than those who received a low cumulative dose 
of    �    421 mg/m 2  (mean 19 vs. 8; p    �    0.02) (Figure 1). 

No differences in the other EORTC QLQ-CIPN20 
subscales were observed. 

 Logistic regression analysis of the individual 
EORTC QLQ-CIPN20 questions showed that tin-
gling toes or feet were more often reported by patients 
who received a higher cumulative dose in compari-
son with low cumulative dose respectively (13 vs. 2%; 
p    �    0.01) (Supplementary Table I, to be found online 
at http://informahealthcare.com/doi/abs/10.3109/02
84186X.2014.980912). In addition, trouble with 
standing or walking was signifi cantly more often 
observed in patients treated with a high vs. moderate 
cumulative dose (6 vs. 3%; p    �    0.03). 

 The EORTC QLQ-CIPN20 subscales and ques-
tions did not differ between number of received 
cycles after adjustment for time between fi rst and last 
cycle of oxaliplatin and cumulative dose. Moreover, 
dose intensity did not contribute to the EORTC 
QLQ-CIPN20 subscales and questions (data not 
shown). In addition, there was no difference in mean 
sensory scale score between patients who did 
(N    �    144) or did not (N    �    56) receive a dose reduc-
tion (15 vs. 17; p    �    0.61). However, patients who 
received a dose reduction after the sixth cycle of 
oxaliplatin (N    �    35) reported more severe neuropa-
thy symptoms than patients who received a dose 
reduction earlier (N    �    90), resulting in a worse mean 
sensory scale (mean 25 vs. 11; p    �    0.001). 

 There was a trend of worse mean sensory scores 
in patients with documented acute neuropathy 
(N    �    155, 75%) when comparing patients who 
received a higher cumulative dose (N    �    55) to lower 
cumulative dose (N    �    11) (mean 20 vs. 7; p    �    0.09). 
Moreover, patients with documented acute neuropa-
thy during treatment who received a dose reduction 
because of this neuropathy (N    �    50) still reported 
signifi cantly worse scores on the sensory scale at very 
similar cumulative doses, than those who did not 
receive a dose reduction because of neuropathy 
(N    �    96) (mean 21 vs. 15; p    �    0.01). 

 There were no signifi cant differences between 
those treated with CAPOX (n    �    173) or FOLFOX 
(n    �    27). Patients who received a higher cumulative 
dose of oxaliplatin in combination with capecitabine 
had worse EORTC QLQ-CIPN20 sensory scores 
than those who received a low cumulative dose (mean 
18 vs. 9; p    �    0.06). Patients treated with FOLFOX 
reported similar results (mean 20 vs. 7; p    �    0.31). No 
differences in the other EORTC QLQ-CIPN20 sub-
scales were observed in the subgroup analysis. Fur-
thermore, patients treated with CAPOX who received 
a higher cumulative dose reported signifi cantly more 
tingling toes or feet in comparison with low cumula-
tive dose (14% vs. 1%; p    �    0.01). FOLFOX-treated 
patients reported similar results in tingling toes and 
feet (12% vs. 4%). 
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  Table I. Sociodemographic and clinical characteristics of colorectal cancer survivors a  stratifi ed by categories 
of cumulative dose of oxaliplatin b .  

Categories of received cumulative dose of
  oxaliplatin b 

Low 
( �    421 mg/m 2 ) 

N    �    36

Moderate 
(421 – 842 mg/m 2 ) 

N    �    96

High 
( �    842 mg/m 2 ) 

N    �    68 p-Value

Age at time of survey 0.01
mean 68.9 65.4 63.0
SD 7.9 9.4 9.4

Age at time of survey (%) 0.02
 �    60 years 4 (11) 18 (19) 21 (31)
60 – 69 years 15 (42) 47 (49) 34 (50)
 �    70 years 17 (47) 318 (32) 13 (19)

Years since diagnosis 0.27
mean 4.1 3.9 4.2
SD 1.4 1.2 1.3

Years since diagnosis (%) 0.60
1 – 5 years 27 (75) 79 (82) 53 (78)
5 – 10 years 9 (25) 17 (18) 15 (22)

Gender (%) 0.01
Male 13 (36) 57 (59) 45 (66)
Female 23 (64) 39 (41) 23 (34)

Location of tumor (%) 0.78
Colon 31 (86) 78 (82) 57 (84)
Rectal 5 (14) 18 (19) 11 (16)

TNM stage (%) 0.73
I 0 (0) 3 (3) 0 (0)
II 3 (8) 9 (9) 7 (10)
III 31 (86) 81 (84) 59 (87)
IV 1 (3) 2 (2) 1 (1)
Unknown 1 (3) 0 (0) 1 (2)

Number of comorbid conditions (%) 0.63
None 9 (25) 21 (22) 21 (31)
1 11 (31) 35 (37) 18 (27)
2 � 12 (33) 37 (39) 27 (40)
Unknown 4 (1) 3 (3) 2 (3)

Most frequent conditions (%)
High blood pressure 12 (33) 36 (36) 22 (32) 0.78
Osteoarthritis 9 (25) 20 (21) 12 (18) 0.53
Back pain 6 (17) 22 (24) 13 (19) 0.77
Heart disease 7 (19) 12 (13) 7 (10) 0.30
Diabetes mellitus 4 (11) 12 (13) 15 (22) 0.21

BMI (kg/m 2 ) (%) 0.61
 �    18.4 (underweight) 0 (0) 1 (1) 0 (0)
18.5 – 22.9 (normal) 6 (17) 11 (11) 4 (6)
23.0 – 27.5 (normal) 16 (44) 46 (48) 40 (59)
27.5 – 30 (overweight) 6 (17) 19 (20) 12 (18)
 �    30 (obese) 8 (22) 19 (20) 12 (18)

Current occupation status (%) 0.13
Employed 4 (11) 20 (21) 19 (28)
Not employed/retired 307 (83) 76 (79) 47 (68)

    Some variables exceed 100% due to rounding off.  a n    �    200:Cumulative dose was missing in 7 patients who 
had been treated with adjuvant oxaliplatin;  b  Categories of received cumulative dose of oxaliplatin; Low    �    421 
mg/m 2 , Moderate 421 – 842 mg/m 2 , High    �    842 mg/m 2 .   

 Moreover, overall there were no differences 
between categories of age at time of diagnosis (data 
not shown). In addition, recurrence of disease 
between patients who received a low or a high 
cumulative dose did not differ (data not shown).    

 Discussion 

 Median four years after diagnosis, neuropathy symp-
toms are still frequently reported by CRC patients 

who underwent adjuvant treatment with oxaliplatin. 
Symptoms were mainly sensory and consisted of 
tingling toes or feet (30%), numbness in toes or feet 
(19%), tingling hands or fi ngers (15%) and burning 
or shooting pain in the toes or feet (13%). The actu-
ally delivered cumulative dose of oxaliplatin was 
associated with CIPN, and especially sensory com-
plaints in toes and feet were signifi cantly more often 
reported in patients who received a higher cumula-
tive dose. Dose intensity did not contribute to 
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severity of long-term CIPN. Therefore, decreasing 
the total cumulative dose is supposed to reduce 
long-term neuropathy, whereas delaying chemother-
apy cycles probably is not benefi cial. Patients who 
received a dose reduction because of neuropathy 
during oxaliplatin treatment, at very similar cumula-
tive doses, still reported more long-term neuropathy 
symptoms. Furthermore, dose reduction after the 
sixth cycle of oxaliplatin was associated with more 
severe neuropathy symptoms. Therefore, it is impor-
tant to decrease cumulative dose in patients with 
presenting neuropathy as soon as possible. 

 Since the introduction of CRC screening, more 
patients are faced with early stage CRC. Adjuvant 
treatment with oxaliplatin in combination with 
5-FU/LV or capecitabine, showed an absolute risk 
reduction of approximately 5% on disease-free and 

overall survival [1,17], and became standard care 
for stage II and III CRC [14]. Accordingly, more 
CRC survivors are confronted with the long-term 
side effects of oxaliplatin, in particular CIPN, 
which can have a substantial impact on patient ’ s 
quality of life [2]. The MOSAIC and NSABP C-07 
trials reported the development of CIPN after four 
years and 27 months, respectively, in 15% and 
10% of patients after a mean cumulative dose of 
810 mg/m 2  and 667 mg/m 2  [14,15]. However, 
CIPN was not a primary endpoint and no associa-
tion with different cumulative doses was reported. 
A recent review demonstrated that only few studies 
directly investigated the infl uence of cumulative 
dose on persistent CIPN more than a year after 
treatment [11]. This review reports that two retro-
spective studies in CRC patients found that CIPN 
was associated with a median cumulative dose 
of    �    834 and 850 mg/m 2 , respectively, and four 
other studies found similar results. Our results are 
similar, as patients who received more than 842 
mg/m 2  had more severe CIPN than patients who 
received less oxaliplatin. Therefore the results from 
the International Duration Evaluation of Adjuvant 
Chemotherapy (IDEA) and the TOSCA non-infe-
riority studies, which compare disease-free survival 
between standard six versus alternative three 
months (planned cumulative dose of 1030 mg/m 2  
vs. 520 mg/m 2  oxaliplatin, respectively) of adjuvant 
treatment for CRC with oxaliplatin, are important 
[18,19]. These studies will prospectively demon-

  Table II. Clinical characteristics of oxaliplatin administration, 
N    �    207.  

N    �    207

Treatment regimen (N, %)
CAPOX 173 (84)
FOLFOX 27 (13)
Capecitabine/oxaliplatin/bevacizumab 7 (3)

Total received cycles (median, range)
Median 6
Range 1 – 12

Duration of treatment with oxaliplatin, Weeks a 
Mean 15
Range 0 – 32

Cumulative dose, mg/m 2 
Mean 695
SD 273

Total cumulative dose in categories (N, %)
0 – 421 mg/m 2 36 (17)
421 – 842 mg/m 2 96 (46)
 �    842 mg/m 2 68 (33)
Unknown 7 (3)

Dose intensity, mg/m 2 /week (median)
  CAPOX
  FOLFOX

  41.6
  37.0

Dose reduction applied (N, %)
Yes 144 (70)
No 56 (27)
Unknown 7 (3)

Course number of fi rst dose reduction
Median 4
SD 2.2

Type of dose reduction (N, %)
Discontinuation of oxaliplatin 51 (35)
Dose rate reduction 20 (10)
Discontinuation after dose rate reduction 23 (11)
Interval prolongation 20 (10)

Dose reduction because of neurotoxicity (N, %)
Yes 54 (38)
No 90 (62)

    CAPOX, oxaliplatin (130 mg/m 2 ) every 3 weeks in combination 
with capecitabine (1000 mg/m 2  ) twice every day during 2 weeks; 
FOLFOX, oxaliplatin (85 mg/m 2 ) in combination with 5-FU/LV 
every 2 weeks.   
  a Duration of administration: weeks between date fi rst gift of 
oxaliplatin and date of last gift of oxaliplatin.   

  Figure 1.     Comparison of EORTC QLQ-CIPN20 subscales 
according to categories of received cumulative dose of oxaliplatin a . 
Difference of mean EORTC QLQ-CIPN subscale scores between 
categories of cumulative dose, analyzed with analysis of covariance 
adjusted for diabetes mellitus, osteoarthritis, rheumatoid arthritis 
and time since last course of chemotherapy.   a Categories of 
cumulative dose: Low    �    421 mg/m 2 , Moderate 421 – 842 mg/m 2 , 
High    �    842 mg/m 2.  *  p-Value    �    0.05 :  Signifi cant difference between 
high and low cumulative dose of oxaliplatin. Standard deviations 
according to categories of cumulative dose; Sensory Scale: 7.1, 
14.1, 19.3, respectively; Motor Scale: 13.8, 11.3, 16.9, respectively; 
Autonomic Scale: 14.3, 13.6, 10.9, respectively.  
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patients. However, the retrospective collection of 
this data is a limitation of the study. The NCI-
CTC was lacking in more than 50% of patients 
and acute neuropathy was defi ned as having any 
documented neuropathy symptoms during treat-
ment. Moreover, we had no information about the 
presence of neuropathy symptoms before treat-
ment with oxaliplatin. Furthermore, data on pos-
sible recurrence of disease with complementary 
chemotherapy within the years after diagnosis was 
lacking for patients that did not initially receive 
oxaliplatin. In addition, we have adjusted the anal-
ysis for the presence of DM and other co-morbid-
ities. However, selection bias could have occurred 
because patients with DM are less often treated 
with chemotherapy compared to patients without 
DM [25]. 

 We believe that our study contributes to the 
knowledge of persistent CIPN after adjuvant treat-
ment with oxaliplatin, with the majority of patients 
treated with CAPOX, especially since there is no 
proven therapy to treat CIPN. Our study demon-
strates that a higher cumulative dose is associated 
with the development of long-term CIPN. Moni-
toring symptoms of neuropathy during treatment 
is important as the risk of developing persistent 
CIPN may only be reduced by decreasing the 
cumulative dose of oxaliplatin on time, whereas 
delaying chemotherapy cycles probably is not ben-
efi cial. In addition, clinicians should be aware that 
acute neuropathy seems to be associated with long-
term CIPN and that patients, in spite of receiving 
a dose reduction because of acute neuropathy, are 
still at risk of developing long-term CIPN. Patients 
should be informed on this matter. Future studies 
should focus on identifying patients with an 
increased risk of developing CIPN. In that way, 
cancer treatment might become more tailored as 
physicians might decide to restrain oxaliplatin 
treatment for certain patients.     
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strate the optimal number of adjuvant courses with 
oxaliplatin in relation to both effectiveness and tox-
icity and might justify treatment with only six 
cycles of FOLFOX or four cycles of CAPOX with 
lower associated cumulative doses of oxaliplatin, 
which is supposed to result in a reduction of per-
sistent CIPN. 

 Unlike other studies, the majority of patients 
included in this study were treated with CAPOX 
instead of FOLFOX [11]. Studies investigating 
CIPN in patients treated with CAPOX are scarce. 
However, type of combination therapy may infl u-
ence the degree of neuropathy. One study reported 
that FOLFOX was associated with increased 
incidence of CIPN compared with CAPOX at a 
similar cumulative dose [20]. Another study 
reported more grade    �    3 neuropathy (26% vs. 
11%; p    �    0.001) in patients treated with FOLFOX 
versus CAPOX [21]. In our study, EORTC QLQ-
CIPN20 subscales were similar between regimens. 
However, patients were mainly treated with 
CAPOX and a minority with FOLFOX, which 
makes drawing conclusions on CIPN due to 
FOLOX diffi cult. 

 Acute neuropathy is unlikely to be caused by 
structural damage of axons and is more likely to 
be caused by changes in voltage-dependent sodium 
and/or potassium-channels in comparison with 
persistent CIPN [4,7]. However, patients with 
acute neuropathy and those who received a dose 
reduction because of acute neuropathy also had 
complaints of long-term CIPN. This suggests 
that acute neurotoxicity is associated with the 
development of persistent CIPN. A possible expla-
nation might be that the changes in the ion-chan-
nels lead to axonal damage. This is in concordance 
with the hypothesis that following to changes in 
Na � -channels, calcium enters and accumulates in 
the axons leading to destruction, irreversible dam-
age and therefore persistent CIPN [22]. Further-
more, recently single nucleotide polymorphisms of 
voltage-gated Na � -channels genes or oxaliplatin 
metabolism were associated with an increased inci-
dence of oxaliplatin-induced neurotoxicity [5,6,23]. 
In addition, knockout of SCN9a, which encodes 
for the Na v 1.7-channel, demonstrated to cause 
anosmia in mice [24] and loss of smelling during 
oxaliplatin treatment might thus predispose devel-
opment of CIPN. Nonetheless, loss of smelling is 
not an item in the most commonly used EORTC 
QLQ-CIPN20 questionnaire. Discovering specifi c 
neuropathy symptoms that predispose the develop-
ment of CIPN would be of great interest. 

 We were able to collect data regarding cumula-
tive dose, oxaliplatin administration and acute 
neuropathy during treatment for most of the 
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