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Psychological Disorders, Cognitive Impairment, and Quality of
Life with Chemotherapy-induced Neuropathy in Colon and Rectal

Carcinoma Patients

LI HONGYAN!, LU WANTING?, LI FEI'

Abstract
Purpose: To evaluate mental health, cognitive function, and living quality of colon and rectal
carcinoma patients with oxaliplatin-induced neurotoxicity.

Methods: Fifty recurrence-free colorectal cancer (CRC) patients with oxaliplatin chemotherapy
while 50 control patients without oxaliplatin chemotherapy were enrolled in this study. Subjective
and objective aspects of oxaliplatin chemotherapy symptoms were assessed with oxaliplatin
neurotoxicity classification. Psychological assessment was measured via the Self-Rating Anxiety
Scale (SAS) and Self-Rating Depression Scale (SDS). Cognitive function was measured via
Montreal Cognitive Assessment (MoCA). Quality of Life (QOL) was assessed using the World
Health Organization’s Quality of Life (WHOQOL-BREF) shortened instrument.

Results: Of the patients with oxaliplatin chemotherapy, 41 patients had depression and 42 patients
had anxiety. Patients with oxaliplatin chemotherapy scored higher on average on both the SDS
(64.36 + 7.22) and SAS (67.49 = 9.41) compared to those without oxaliplatin chemotherapy (SDS,
57.86 £ 5.27, p=0.006; SAS, 61.57 + 10.06, p = 0.004). Patients with oxaliplatin chemotherapy,
on average, scored lower on the MoCA (23.46 + 3.17) compared to patients without oxaliplatin
chemotherapy (27.49 + 2.03, p < 0.05). In addition, patients with oxaliplatin chemotherapy scored
significantly lower on measures of physical health (18.9 + 7.8 vs. 37.8 £ 6.2, p<0.05), psychological
health (19.3 £ 8.2vs. 39.8 + 8.1, p<0.05), and social relationship (50.2 + 10.1 vs. 70.6 £+ 10.5, p<0.05)
compared to patients without oxaliplatin chemotherapy. Multivariate linear regression analysis
demonstrated that anxiety and cognitive impairment performance significantly predicted for
global Quality of Life (QOL).

Conclusions: colorectal cancer (CRC)patients with oxaliplatin chemotherapy experience mood
disorders, cognitive impairment, and reduced Quality of Life (QOL). The clinical symptoms
severity of oxaliplatin cemotherapy plays an important role in mood change and cognitive function.
Decreased Quality of Life (QOL) was associated with anxiety and cognitive impairment.

Keywords: Chemotherapy-induced neuropathy, oxaliplatin, colon and rectum carcinoma,
psychological disorders, cognitive impairment, quality of life.

Introduction

Cancer is a lethal menace to human health
while chemotherapy is one of the leading
effective treatments (1). Colorectal cancer
accounts for 10% to 15% and ranks top 2 in
leading causes of death for all cancers (2).
Metastatic diseases arise in about 50% of patients
with colorectal cancer. Palliative chemotherapy
enables patients to lengthen survival time and
improve QOL. The latest methods that target
critical biological pathways have provided more
treatment options and a substantial improvement
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in survival and progression-free survival (PFS)
for metastatic colorectal cancer (mCRC) patients.
Oxaliplatinis, a third-generation platinum drug, is
extensively used in first line treatment for CRC.
However, cancer treatment can be interrupted
by painful symptoms caused by undesirable side
effects of various chemotherapy drugs, including
oxaliplatin (3).

Platinum- and taxanes-derived drugs
(oxaliplatin, cisplatin, carboplatin and
paclitaxel) are likely to cause chemotherapy-
induced neuropathy, which is one of the most
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serious side effects. Among these side effects,
chemotherapy-induced peripheral neuropathy
(CIPN) is a debilitating and dose-dependent
side effect that interferes with cancer therapy
regimens, significantly induces functional abilities
loss, and affects QOL. Moreover, CIPN can lead
to lowering of the dose and discontinuation of
assumption, ultimately affecting overall survival
ratio (4-6).

Sensory neuropathy symptoms include
pain, allodynia, loss of sensation, paresthesia,
numbness, tingling, and gait disturbance
(7). CIPN normally caused by Taxanes, vinca
alkaloids, platinum derivatives, bortezomib, and
thalidomide, which predominantly impair afferent
sensory fibers with a symmetric, distal, length-
dependent “glove and stocking” distribution.
Unfortunately, there are few strategies to treat
this kind of neuropathy, partially due to the
complexity of its pathogenesis (8). Therefore, it
has great significance to develop analgesic drugs
with novel mechanisms.

Patients with CRC have worse social and
role dysfunction (9, 10). There have been few
reports about the psychological, cognitive,
QOL impairment of CRC patients following
oxaliplatin chemotherapy and oxaliplatin-
induced neuropathic pain. The comparative
of psychological disorders and QOL between
oxaliplatin chemotherapy patients and those
without oxaliplatin chemotherapy is not fully
understood. There is no significant evidence that
chemotherapy causes psychological disorders.
Therefore, we assessed the psychological
functioning of CRC patients with and without
oxaliplatin chemotherapy. We measured
emotional wellness using the Zung Self-Rating
Anxiety Scale (SAS) and Zung Self-Rating
Depression Scale (SDS), cognitive function using
the Montreal Cognitive Assessment (MoCA),
and QOL using the World Health Organization’s
Quality of Life instrument, abbreviated version
(WHOQOL-BREF).

Methods

This research was approved by the Ethics
Committee of The Xuan Wu Hospital. Patients
included inpatients and outpatients of Xuan Wu
Hospital, Capital Medical University. Written
informed consent was signed from all participants.

Participants
From September 2017 - December 2019,
patients who fulfilled the following criteria

were enrolled into the case group: (1) History
of CRC with oxaliplatin chemotherapy; (2) no
recurrent tumor, brain metastasis, brain tumor,
brain abscess, cerebral infarction, encephalitis,
demyelinating disease or other central nervous
system (CNS) diseases; and (3) no consciousness
disorder and vital sign changes. A total of 50
patients matched this criteria (35 males, 15
females) and were placed into the case group.
During the same time period, [add control
sample number] patients with a history of CRC
and no history of oxaliplatin chemotherapy were
recruited and placed into the control group.
Control group participants met the following
additional criteria. The age, gender, educational
level, and treatment modalities of the subjects
were matched. The same number of patients were
recruited into the control group according to the
inclusion criteria, which were the same as the case
group, except for criteria (2).

Materials and Procedures

The following clinical information was
collected from each patient: (1) age, gender,
educational background, occupation and marriage
status, residence area, and medical record (date of
starting chemotherapy, dosage, the target volume,
whether has another CNS diseases); (2) physical
exam findings; and (3) oxaliplatin toxicity
scores assessed by oxaliplatin neurotoxicity
classification (for patients undergoing oxaliplatin
chemotherapy).

Neuropsychological test

Self-Rating Depression Scale (SDS)

The Zung SDS is a 20-item self-report rating
scale that measures symptoms of depression;
cognitive condition, somatic symptoms, and
psychomotor and emotional changes of the
subjects were assessed via the scale. Each item
is scored on a Likert scale ranging from 1 to 4.
Participants with a total raw score of 25-43 do not
exhibit clinical depressive symptoms, 50-59 are
considered to have mild to moderate depression,
etc. Participants with a total raw score of 54 or
higher were labeled as having depression based
on this scale (Chinese version).

Self-Rating Anxiety Scale (SAS)

The Zung SAS is a 20-item scale, with some of
the items keyed positively and some negatively.
They are answered on a four-point scale ranging
from 1 (none or a little of the time) to 4 (most
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or all the time). After being converted into the
standardized score, a cut-off 50 was used to
define anxiety according to the scale (Chinese
version).

Montreal Cognitive Assessment (MoCA)

The MoCA is a widely used screening tool
for detecting early signs of dementia or mild
cognitive decline. The MoCA assesses
different cognitive domains: attention and
concentration, executive function, memory,
language, visuoconstructional skills, conceptual
thinking, calculations, and orientation. The time
to administer the MoCA is approximately 10
minutes. The total possible score is 30. A score of
26 or above is considered normal.

WHOQOL-BREF

The WHOQOL-BREF is an abbreviated
version of the WHOQOL-100, which measures
the functional domains of an individual’s life
deemed vital to a person’s quality of life. The
WHOQOL-BREF is a 26-item measure that
assesses an individual’s physical health (e.g.,
energy, mobility, sleep and rest), psychological
health, social relationships, and environment (e.g.,
financial resources, home environment, physical
safety).

Statistical analysis

SPSS for windows, version 13.0 was used
for statistical analysis. Between the case group
and control group, the clinical features and the
SDS, SAS, MoCA, and WHOQOL-BREF scores
were compared by a paired-sample t-test; the
depression and anxiety scores were used for
comparison by X2 test. Stepwise multiple linear
regression was applied to explore predictors
of psychological and cognitive disorders.
Spearman’s correlation was performed to examine
the relationship between oxaliplatin neurotoxicity
classification and the scores of SDS, SAS,
and MoCA. All tests were two-tailed, and the
significance level was maintained at 5%.

Results

In total, 100 patients were recruited from
Xuanwu Hospital. Fifty patients were placed
into the case group and 50 were placed into the
control group. The demographic data and baseline
characteristic for the two groups were similar
(Table 1). mFOLFOX and Xelox were applied
to the primary tumor. Nineteen of the patients
suffered from chronic underlying diseases such
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Characteristics Number of patients (%)
Case group (n = 50) Control group (n = 50)

Gender

Men 35 35

Women 15 15
P>0.05

Age (yr) Mean = SD 498 £12.1 49.6+13.6
P>0.05

Educational level

Iliteracy 2

Primary school 9

Junior high school 17 16

Technical secondary school

Or Senior high school 16 17

Undergraduate course 4 5

Postgraduate above 1
P>0.05

Residential place

City 24 23

Small town 19 19

Countryside 7 8
P>0.05

Table 1. Demographics of Case and Control Group Participants

as hypertension, diabetes, chronic bronchitis and
other medical co-morbidities.

Emotional Wellness

On measures of emotional wellness, 41
(82.0%) case group participants had depression,
42 (84.0%) had anxiety, and 38 (76.0%) had
both. In the control group, 38 (76.0%) patients
had depression, and 40 (80.0%) had anxiety.
The differences in incidence rates of depression
and anxiety between case group and control
group participants were not statistically
significant (SDS, 82% vs. 76%, p = 0.46; SAS,
84% vs. 80%, p = 0.62; Table 2); however, the
standardized SDS score and SAS score were
higher in the case group than those in the control
group (64.36 + 7.22 vs. 57.86 + 5.27, P = 0.006;
6749 £9.41 vs. 61.57 £ 10.06, P =0.004).

For the incidence of severe depression, the case
group was 18% (nine patients) while the control
group was 0% (no patient). The percentage of
patients with severe depression, as defined by
standardized SDS, was significantly higher in the
case group compared with the control group (p=
0.018). In the case group, the number of patients
with severe anxiety was 27 (54%). In the control
group, the number of severe anxiety cases was
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Case group Control group P-value

(n=50) (n =50)
Co-morbidity of depression
Depressionl n (%) 41(82.0) 38(76.0) 046
No depression (%) 9(18.0) 12(24.0)
SDS score 64.36 + .22 57.86 £527 0.006
Morbidity of anxiety
Anxiety (%) 42(84.0) 40(80.0) 0.62
No anxiety (%) 8(16.0) 10(20.0)
SAS score 6749 +9.41 61.57 +10.06 0.004
Table 2. Depression and Anxiety Scales
Model B-coefficient Std. Error P value Adj.R2
1 (constant) -5.978 28.792 0.78
MoCA 6.99 1.645 <0.005 0.318
2 (constant) 52.892 42.11 0.21
MoCA 6.650 1.644 <0.005
SAS —0.690 0.408 0.052 0.291

Table 3. Multiple linear regression analysis of age, gender, education, chemotherapy,
SAS, SDS and MoCA to predict QOL
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Figure 1. QOL in two groups. The X-axis represents the mean score per group on
each of the four domains of the WHOQOL-BREF with a standard deviation of 6
represented by the vertical line. Participants in the case group obtained a lower
score on the domains of physical health (p<0.05), psychological health (p<0.05),
and social relationship (p<0.05). There was no statistically significant difference
in mean scores on the environment domain between groups (p = 0.325). Abbrevia-

tions: QOL = quality of life

11 (22%); the percentage of patients with severe
anxiety was significantly higher in the case group
(p =0.005).

Cognitive function

The (mean) MoCA standardized scores from
the case group and control group were (23.46 +
3.17) and (27.49 = 2.03), respectively. Patients
without oxaliplatin chemotherapy tended to score
higher than those with oxaliplatin chemotherapy
(p<0.05).

Quality of Life

The raw scores are transformed into standard
scores in line with the WHOOL-100 Instrument.
The higher the score, the better QOL the patients
felt. A comparison of QOL scores between the
two groups are presented in Figure 1. Patients
in the case group obtained a lower mean score
(18.9 £ 7.8) on the domain of physical health of
the WHOQOL-BREF compared to participants
in the control group (37.8 = 6.2, p<0.05). The
mean score for psychological health of the cases
was 19.3 + 8.2, while the control score was
39.8 + 8.1; data were considered significant in
groups with P < 0.05. Additionally, regarding
social relationships, the scores in the cases and
the controls were 50.2 = 10.1 and 70.6 + 10.5
respectively; the difference was significant
(p<0.05). In the environmental domain, the scores
for the two groups were similar (49.6 £ 9.2 vs.
53.8 +9.3,p =0.325, respectively).

To identify the determinants of QOL, the
demographic data and scores of the SAS/SDS/
MoCA were entered into the regression analysis.
We found that the SAS score (p= 0.052) and
MoCA score (p<0.005) were both the significant
predictors (Table 3).

Discussion

This study evaluated emotional wellness (or
mental health), cognitive function, and QOL of
CRC patients with oxaliplatin chemotherapy.
Data were compared with no-oxaliplatin
chemotherapy CRC patients. More than three
fourths of patients after oxaliplatin chemotherapy
had either depression or anxiety based on SDS
and SAS assessment. As reported previously,
psychological disorders such as depression and
anxiety were apparent as early as the start of
chemotherapy and might even remain throughout
the entire treatment (12-14). However, it is
still not clear that how psychological disorders
develop, and the mechanism of how they affect
patients’ QOL during chemotherapy remains
unresolved.

In this research, according to the SDS and
SAS scores, depression and anxiety were more
severe in patients with oxaliplatin chemotherapy
than those without oxaliplatin chemotherapy.
Regarding the factors influencing anxiety and
depression, we found that age, gender, education,
and chemotherapy had no significant correlation.
Patients often are acutely aware of minute
changes in their body during and following
chemotherapy. Patients undergoing chemotherapy
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and those who have recently completed
chemotherapy treatment often worry about the
recurrence of tumors, and will frequently meet
with their medical providers (citation), all of
which are indicative of anxiety (citation).

MoCA can assess patients’ attention and
concentration, executive function, memory,
language, visuoconstruction abilities, conceptual
thinking, calculations, and orientation. Ferlay
J. founds that the late effects of chemotherapy
on cognitive function include three situations:
transitory cognitive impairment primarily
affecting attention and recent memory; mild or
moderate cognitive impairment and dementia
with leukoencephalopathy occurring in the
late delayed period (15). In our study, the case
group participants/ participants with a history
of chemotherapy performed worse on a
cognitive function measure than patients without
chemotherapy. Chemotherapy also proved to be a
predictor of cognitive dysfunction.

In our study, the most common symptoms in
patients with oxaliplatin chemotherapy included
impaired cognition, bulbar palsy, headache,
dizziness, and syncope. These symptoms
significantly decreased patients’ QOL.

Presently, a cure for neurotoxicity to the
nervous system, effective treatment strategies
are missing. Chemotherapy-induced neuropathy
is harmful toa patient’s QOL and leads to dose
reduction or even treatment cessation. The current
approaches to counteract the side effects of
chemotherapy are not completely effective, fail
to solve long-term consequences, and can induce
other side effects (16-18).

Oxaliplatin (Third-generation platinum) differs
from cisplatin due to the presence of an oxalate
leaving group and a DACH (diaminocyclohexane)
linker. Oxaliplatin is effective in cisplatin-
resistant tumors because the DNA repair system
does not recognize its adducts. Thus, it is widely
used in colorectal cancer (19). Neves and Vargas
pointed to epidemiological data demonstrating
a large scale of use of platinum (monotherapy
or in combination with other drugs) in clinical
oncology (20). Patients with NPC after oxaliplatin
chemotherapy often have chemotherapy-induced
neuropathy. It predominantly impairs afferent
sensory fibers with a symmetric, distal, length-
dependent “glove and stocking” distribution. Our
score of QOL showed a significant difference
between patients with oxaliplatin chemotherapy
and patients without oxaliplatin chemotherapy
in the following domains: physical and
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psychological health, and social relationships.
Regression analysis also found that anxiety and
cognitive impairment might explain the lower
QOL scores.
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