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Editorial
Chemotherapy-related cognitive impairment: What we need to know and what we can do
Cognitive changes including chemotherapy-related cognitive
impairment (CRCI), are a prevalent side effect of chemotherapy, often
colloquially referred to as ‘chemo brain’ or ‘chemo fog.’ A prior study
reported a CRCI incidence rate of 75% in noncentral nervous system
cancer survivors.1 CRCI has a detrimental impact on the quality of life
(QOL) of cancer survivors. However, cognitive function is seldom dis-
cussed between cancer survivors and medical professionals, potentially
due to a lack of awareness. Patients are less likely to notice CRCI since
their primary focus is often on addressing more immediate side effects
like nausea, while cognitive issues may go unnoticed.2 Moreover, med-
ical professionals may not routinely assess CRCI. It is essential for both
medical professionals and cancer survivors to comprehend and address
CRCI.

Mechanisms

The principal mechanisms behind CRCI involve oxidative stress and
inflammation,3 which lead to cognitive decline by causing disruptions in
the blood–brain barrier, neuroinflammation, neurotransmitter dysfunc-
tion, and decreased neurogenesis.4,5 Cognitive impairment can result
from chemotherapy, other cancer treatments, the cancer itself, and
noncancer-related factors. For instance, hormonal therapy for breast
cancer can suppress estrogen secretion, affecting cognitive function. Es-
trogen plays a crucial role in promoting the development of synapses in
memory-related brain areas and inhibiting the secretion of estrogen that
promotes growth and development. Physical and psychological symp-
toms, including fatigue, sleep disturbances, and depression, are closely
linked to cognitive impairment.6–8 Comorbidity factors such as cardio-
vascular and neurological diseases, patient-specific variables like age and
education level, and genetic predispositions also contribute to cognitive
function.

Symptoms

CRCI symptoms are typically subtle and encompass memory impair-
ments, learning difficulties, executive function deficits, reduced con-
centration, attention issues, and slower processing speed.9 Common
difficulties reported by cancer survivors include experiencing mental
'cloudiness' or ‘fog,’ difficulty recalling words and names, challenges in
maintaining focus, reduced ability to learn new information, difficulties
in managing daily activities, and impaired multitasking capabilities.
Cancer survivors' perceptions of cognitive dysfunction can vary based on
individual characteristics and circumstances. For example, employed
breast cancer survivors under 65 years old may perceive poor workplace
performance as cognitive dysfunction,10 whereas older breast cancer
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survivors may perceive their cognitive abilities differently, potentially
influenced by their peers' cognitive decline.11 Oncology nurses should be
aware that cancer survivors may interpret their symptoms differently,
even if they share similar cognitive issues. CRCI often appears alongside
other comorbidities such as fatigue, sleep disorders, and mood disor-
ders.7 Oncology nurses must recognize CRCI as a symptom cluster within
the context of other symptoms and comorbidities.

Assessment

To assess cognitive function, neuropsychological evaluation, involving
comprehensive clinical assessment and standardized cognitive tests, is
conducted. A comprehensive clinical assessment considers the patient's
complaints, cancer-specific risk factors, comorbidities, medications, rele-
vant laboratory values, and social history.12 The gold standard for stan-
dardized cognitive tests is the mini-mental state examination (MMSE);
however, it primarily screens for dementia and is inadequate for detecting
CRCI.13 Neuropsychological tests are designed to assess specific cognitive
domains, but they were initially developed to detect significant brain
damage and may not be ideal for evaluating cognitive impairment associ-
ated with cancer treatment. Neuroimaging techniques such as magnetic
resonance imaging (MRI), positron emission tomography (PET), and elec-
troencephalogram (EEG) can be valuable, but their clinical use is hampered
by cost and human resource limitations. Moreover, objective evaluations
may not align with subjective reports.14 Therefore, it is recommended to
employ bothobjective assessments and self-reportmeasures like Functional
Assessment of Cancer Therapy-Cognitive (FACT-Cog) to evaluate cancer
treatment-related cognitive concerns, especially in clinical practice where
nurses should attentively listen to patients to understand their experiences,
perceived symptoms, and daily life impacts.

Prevention

Efforts to address chemotherapy-related adverse events should be taken
proactively. Recommended prevention strategies include mental activities,
adequate rest and sleep, regular exercise, and a balanced diet. While no
established strategies exist for preventing cognitive dysfunction, recent
researchhas suggested thepotential benefitsofmedications likememantine
and probiotic supplements.15,16 A longitudinal study examining pre-
chemotherapy diets proposed that consuming more monounsaturated fat
and less saturated fat might protect against cognitive decline.17 Addition-
ally, a study protocol was published aiming to investigate the effects of
exercise interventions.18 However, it's crucial to consider that some cancer
survivors may experience distressing symptoms like gastrointestinal issues
and fatigue before and during chemotherapy. Therefore, the development
cology Nursing Society. This is an open access article under the CC BY-NC-ND

http://crossmark.crossref.org/dialog/?doi=10.1016/j.apjon.2023.100334&domain=pdf
www.sciencedirect.com/science/journal/23475625
http://www.apjon.org
https://doi.org/10.1016/j.apjon.2023.100334
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.apjon.2023.100334


Editorial Asia-Pacific Journal of Oncology Nursing 11 (2024) 100334
of cognitive decline prevention strategies should consider the diverse con-
ditions of cancer survivors.

Intervention

According to the Oncology Nursing Society guidelines, cognitive
training is an effective intervention, holding a higher level of recom-
mendation than other clinical practices.19 Recent reviews suggest that
cognitive behavioral therapy and brain training show more promise than
other interventions, and exercise may also be effective. To enhance
intervention effectiveness, understanding the mechanisms underlying
their effects is beneficial. Exercise benefits cognitive function in cancer
survivors and the general population through complex mechanisms such
as promoting brain plasticity, cytokine release, improved mitochondrial
health, enhanced brain metabolism, and regulation of gut microflora.20 A
meta-analysis revealed that exercise training reduced inflammatory cy-
tokines like C-reactive protein (CRP) and tumor necrosis factor (TNF) in
cancer survivors.21 Additionally, cognitive training combining exercise
and cognitive games increased insulin-like growth factor-1 (IGF-1),
which may explain its effects.22 The efficacy of pharmacological in-
terventions remains uncertain, but as intervention mechanisms become
clearer, they may contribute to the development of nonpharmacological
and pharmacological approaches.

Nursing care

Providing information to help cancer survivors comprehend CRCI is
crucial. Oncology nurses play a vital role in explaining effective strategies
for preventing and managing cognitive impairment and encouraging
patients to address their cognitive issues. Oncology nurses also focus on
minimizing the impact on daily life and motivate cancer survivors to
employ problem-solving and emotion-focused coping strategies. Specific
coping strategies include using reminders like memos and smartphones,
establishing a consistent physical environment, adhering to a daily
routine or schedule, avoiding multitasking, repeating information,
seeking help when necessary, and accepting changes in cognitive func-
tion. Continuous information and support are key, as CRCI may improve
over time.

Directions for future research and practice

While progress has been made in researching CRCI, several unre-
solved issues persist. Future directions for research and practice include:

� Elucidating the mechanisms of CRCI
� Identifying predictive factors of CRCI
� Developing valid and reliable CRCI assessment methods
� Understanding CRCI symptoms as part of symptom clusters
� Developing interventions to prevent or alleviate CRCI
� Uncovering the mechanisms underlying intervention effects
� Promoting patient information provision
� Providing educational support to medical professionals
� Enhancing community knowledge and understanding of CRCI

In the future, with a deeper understanding of CRCI, nursing care is
expected to be designed to maintain and enhance the QOL of cancer
survivors.
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