Effects of Chemotherapeutic Agents on Cognitive Function: A Literature Review

INTRODUCTION

Chemotherapy 1s commonly the first-line
treatment for various types of cancers. However,
adverse effects resulting from treatment can
negatively impact the patient’s quality of life
while receiving chemotherapy as well as once
the therapy course has been completed. The most
commonly experienced effect 1s chemotherapy-
related cognitive impairment (CRCI) and 1s often
referred to as “chemobrain”. This review
attempts to explore the potential causes of
cognitive decline, effects of chemotherapy
treatment, and subjective patient reports.
Relevant research was compiled 1n order to
understand CRCI and its implications for the
care of cancer patients.

METHODS

Data extraction and review of literature was
completed using MEDLINE Complete,
CINAHL, and PubMed. The key words utilized
in the searches included chemotherapy, cancer,
cognitive, cognitive impairment or dysfunction.
The studies needed to meet the inclusion criteria
of containing the key words, written in English,
and peer-reviewed. Studies were excluded from
this review 1f they were published before 2015
and focused on cancer treatment other than
chemotherapy. In total, 12 articles met all of the
criteria and were utilized 1n this review.
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RESULTS

Causes of Cognitive Decline

* [t 1s widely believed that the cause of CRCI 1s multifactorial, with most of the negative effects
related to direct neurotoxic effects of chemotherapy, induced hormonal changes, oxidative stress,
immune system dysregulation, and vascular damage

* Increased effects of CRCI may be caused by underlying stress, anxiety, and depression
Effects of Treatment

* Using IMRI, there have been depictions of reduction in gray matter in some regions of the brain,
while subsequent gray matter volume increases in other areas; this shows that a compensatory
mechanism may be occurring to account for the structural changes within the brain.

 However, many of the changes 1n brain structure were not statistically significant compared to
healthy control groups.

Patient Reports

* The Functional Assessment of Cancer Therapy-Cognitive (FACT-Cog) and the Blessed Orientation
Memory Concentration Test was used to measure patients’ perceived levels of cognitive decline
throughout the course of chemotherapy treatment.

* While a large percentage of the patients reported cognitive impairment, it 1s likely caused by a
variety of factors than solely the administration of chemotherapy as evidenced by increase 1n age,
less education, employment status, mental health 1ssues, along with others.

DISCUSSION

It 1s evident that more research over CRCI needs to be completed. Through conducting this review, it
has been found that a variety of factors are at play that impact the development, duration, and severity
of cognitive impairment. While many of the studies varied in results, 1t can be concluded that many
patients subjectively report cognitive decline, even if it cannot be objectively measured. Because of
this, implications for practice need to be implemented. Development of interventions, both
pharmacological and behavioral, should be a priority among providers who give care to patients
undergoing treatment. Standardized use of cognitive tests, such as FACT-Cog, can also improve the
documentation and occurrence of CRCI, which can promote understanding and proper management of
symptoms among these patients. This impairment remains clinically significant and warrants further
investigation. Specific causes may be difficult to identify, however more needs to be done to address
the 1ssue of CRCI 1n order to promote optimal patient outcomes.
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