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Abstract
Preservation of cognitive function is an important outcome in oncology. Optimal patient management requires an under-
standing of cognitive effects of the disease and its treatment and an efficacious approach to assessment and management of 
cognitive dysfunction, including selection of treatments to minimize the risk of cognitive impairment. Awareness is increas-
ing of the potentially detrimental effects of cancer-related cognitive dysfunction on functional independence and quality 
of life. Prostate cancer occurs most often in older men, who are more likely to develop cognitive dysfunction than younger 
individuals; this population may be particularly vulnerable to treatment-related cognitive disorders. Prompt identification of 
treatment-induced cognitive dysfunction is a crucial aspect of effective cancer management. We review the potential etiolo-
gies of cognitive decline in patients with prostate cancer, including the potential role of androgen receptor pathway inhibitors; 
commonly used tools for assessing cognitive function validated in metastatic castration-resistant prostate cancer and adopted 
in non-metastatic castration-resistant prostate cancer trials; and strategies for management of cognitive symptoms. Many 
methods are currently used to assess cognitive function. The prevalence and severity of cognitive dysfunction vary according 
to the instruments and criteria applied. Consensus on the definition of cognitive dysfunction and on the most appropriate 
approaches to quantify its extent and progression in patients treated for prostate cancer is lacking. Evidence-based guidance 
on the appropriate tools and time to assess cognitive function in patients with prostate cancer is required.

Plain Language Summary
Men with prostate cancer are usually elderly and may have other health conditions. Old age, poor health, and some medica-
tions can all affect a person’s ability to think clearly, make sound judgments, remember things, and learn new information. 
These mental difficulties can make it hard for people to do day-to-day tasks such as shopping or making a meal, looking after 
themselves, or taking medications correctly. People may also have problems with friendships and relationships. Therefore, 
before a man starts treatment for prostate cancer, he and his doctor must consider the likelihood that his mental ability might 
be affected by the treatment in order to choose the most suitable treatment option. Initially, the doctor can use short screen-
ing tests, such as asking the patient to remember and repeat numbers or words, draw objects, name things in a picture, or 
complete a survey. If these tests show that the patient might be having mental difficulties, he may be invited for additional 
tests with a specialist, called a neuropsychologist. A patient with, or at risk of, mental difficulties will be offered a care plan, 
which might include one or more of the following: selecting or switching treatments to avoid side effects; using memory 
aids; treatment for pain, difficulty sleeping, depression, or other problems that might affect mental function; sessions with 
a specialist to improve mental ability and develop techniques to adapt to worsening mental function; physical exercise; and 
getting help from others with household tasks, personal care, or taking medications.
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Why do some men with prostate cancer have difficulty with thinking, judgment, 
memory, or learning?
Up to one in every four people with cancer has difficulty with their mental ability. The reasons 
for this are not fully understood but may include:

How might difficulty with mental ability affect a person’s life?
Difficulty with mental ability can affect people in different ways, such as:

What tests do doctors use to check a person’s mental ability?
There are many tests that doctors and specialists can use to check a man’s brain function. 
Doctors tend to use short tests known as screening tests. If these tests show that a man 
might have difficulty thinking, or other difficulties, he might be invited to have additional tests 
with a specialist (called a neuropsychologist). Examples of tests are:

How can difficulties with mental ability be managed?
A care plan will differ from person to person, but might include:

While today’s tests are good, not all doctors proceed the same way. We believe that experts 
should agree which test is the best to use for checking difficulties in thinking, judgment, 
memory, or learning.

Remembering and repeating 
numbers or words

Drawing
objects

Naming things 
in a picture

Completing 
a survey

 

Selecting a treatment 
or making changes to 
avoid some side effects

Using memory aids 
to help remember 
things

Treatment for other problems 
such as pain, difficulty sleeping, 
or depression

Sessions with a specialist 
to improve mental ability 
and learn to adapt

Physical exercise
Getting help from others with daily 
tasks such as banking, looking 
after oneself, or taking medicines

 

??

Having other diseases (such as 
dementia) that affect mental ability

Trouble doing day-to-day 
tasks (for example, shopping 

or making a meal)

Problems with friendships 
and family relationships

Being depressed, in pain, or very 
tired due to prostate cancer

Older age

Effects of the cancer or 
side effects of some 
cancer treatments

Struggling to manage bills, 
look after oneself, or take 
medicines correctly

 
 

 

 

,  

 
 

Introduction
Prostate cancer is typically diagnosed in older men. Because of their age, other diseases, or 
medication, their thinking, judgment, memory, or learning may be reduced compared with 
younger men. Doctors should evaluate these brain functions before starting or during a 
treatment for prostate cancer.
Only if the patient and the doctor know about difficulties in thinking, judgment, memory, or 
learning, can they choose the optimal medication for prostate cancer, get specific treatment 
to improve these difficulties, or look for support to facilitate daily life.
Below we explain the tests that doctors may use, and how these difficulties with mental ability 
can be managed.
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Key Points 

In men with prostate cancer, older patients have an 
increased risk of developing cognitive dysfunction 
compared with younger individuals, particularly as an 
adverse effect of anticancer treatment such as androgen 
receptor pathway inhibitor therapy for nonmetastatic cas-
tration-resistant prostate cancer. These cognitive effects 
can substantially limit patients’ functional independence 
and quality of life and their ability to participate in deci-
sions about their healthcare.

A wide range of cognitive tests (e.g., Trail Making 
Test, Hopkins Verbal Learning Test-Revised) and self-
report measures (e.g., Functional Assessment of Cancer 
Therapy-Cognitive) are used to gauge cognitive function 
quantitatively and qualitatively. Validated objective neu-
ropsychological evaluation is the gold standard.

To limit the adverse impact of cognitive dysfunction in 
patients with prostate cancer, healthcare professionals 
need to understand how the disease and its treatment 
can affect cognitive function, so that they can select 
treatments that are associated with minimal impact on 
cognitive function, identify early signs of impairment, 
and arrange referral for further testing, counseling, and 
cognitive and pharmacological intervention.

1 Introduction

There is growing awareness of the potentially detrimental 
effects of cancer-related cognitive dysfunction on patients’ 
functional capacity and quality of life (QoL). Cogni-
tive decline is increasingly recognized as one of the most 
important treatment sequelae experienced by patients with 
cancer [1]. Various studies of chemotherapy and hormonal 
therapies have demonstrated associations between cognitive 
decline, malignancy, and anticancer therapy, although the 
biology underlying these relationships remains to be fully 
elucidated [2, 3]. Prostate cancer survivors may be particu-
larly vulnerable to developing cognitive dysfunction dur-
ing treatment because the disease disproportionately affects 
older patients (median age at diagnosis is 66 years) [4]. As 
this patient population is also at risk for age-related cogni-
tive dysfunction, minimizing the risk of treatment-related 

cognitive deficits emerges as an important consideration [2, 
5, 6].

Treatment decisions for prostate cancer can be complex, 
potentially involving numerous clinical specialty teams, 
sequencing of systemic therapies, and local treatments with 
radiation or urological surgery. The International Society of 
Geriatric Oncology (SIOG) considers a cognitive evaluation 
to be mandatory to determine the ability of a patient to make 
informed decisions and to participate actively in his care [7, 
8]. Although evidence is limited with respect to the cogni-
tive effects of chemotherapy in men with prostate cancer, 
docetaxel (an antineoplastic, intracellular microtubule inhib-
itor) has been linked to cognitive impairment in patients with 
breast cancer [9]. Prolonged use of gonadotropin-releasing 
hormone agonists has been associated with cognitive decline 
in men with prostate cancer [10]. In addition, several sec-
ond-generation androgen receptor (AR) inhibitors, including 
apalutamide and enzalutamide, have been associated with 
adverse central nervous system (CNS)-related events in men 
with prostate cancer, including fatigue and mental impair-
ment disorders [11–15]. In contrast, limited data suggest 
fewer drug-related cognitive effects with the androgen syn-
thesis inhibitor, abiraterone acetate, compared with enzaluta-
mide [16–18]. In clinical trials, darolutamide, a structurally 
distinct AR inhibitor [19], in combination with androgen 
deprivation therapy (ADT) was not associated with a higher 
incidence of adverse cognitive effects compared to placebo 
and ADT [20].

Prompt identification of early signs and symptoms of 
an impending neurological disorder by the treating practi-
tioner is an important component of a cancer management 
plan. We review the association between cognitive function 
and cancer, discuss some commonly used instruments for 
assessing cognitive dysfunction that have been validated in 
metastatic castration-resistant prostate cancer (mCRPC) and 
subsequently adopted in trials of nonmetastatic castration-
resistant prostate cancer (nmCRPC), and provide guidance 
on how to judge appropriate adoption of these measures in 
a variety of clinical settings. Our aim is to inform the reader 
of effective and practical methods by which to evaluate cog-
nition, and to discuss suggested approaches for managing 
cognitive dysfunction, with the principal goals of minimiz-
ing or mitigating its impact on patients’ functional capacity 
and QoL.

2  Literature Search

We performed a manual MEDLINE search for the follow-
ing concepts, used separately or in combination: prostate 
cancer, cognitive function, cognitive dysfunction, cognitive 
impairment, cognitive decline, comorbidity, comorbidities, 
quality of life, cognitive assessment, cognitive management. 

https://doi.org/10.6084/m9.figshare.19474502
https://doi.org/10.6084/m9.figshare.19474502
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We also searched for reports of phase III studies of second-
generation AR-pathway inhibitors (abiraterone acetate, 
apalutamide, darolutamide, and enzalutamide). Only Eng-
lish-language articles were included, and the searches were 
limited to publications between January 1998 and September 
2021. Relevant articles were selected for review on the basis 
of their abstracts. After elimination of duplications, a total 
of 94 papers were identified for inclusion. Additional sup-
porting papers were identified through expert knowledge of 
the literature (19 in total) and through manual searches of 
source documents in included papers and ClinicalTrials.gov 
study details (13 in total), and relevant congress abstracts 
(five in total).

3  Cognitive Function in Patients with Cancer

The incidence of cognitive dysfunction has been estimated 
at up to 75% in patients with non-CNS cancer, although 
reported rates differ widely depending on the specific assess-
ment instruments and the definitions of cognitive dysfunc-
tion used [2, 3]. A number of anticancer therapies are not 
highly specific, risking adverse effects on healthy organ sys-
tems, which include potential impacts on cognitive function 
through unintended CNS effects [5]. Cancer-related cogni-
tive impairment can be enduring and incapacitating. It may 
interfere with normal roles and psychosocial functioning, 
instrumental activities of daily living, the ability to man-
age health, finances, and medications independently, and the 
ability to engage in meaningful family and social relation-
ships [3].

The risk of cognitive impairment increases with age over 
60 years [21], with data suggesting an incidence of 219 diag-
noses of dementia per 100,000 individuals aged < 65 years 
vs 1964 per 100,000 in those aged ≥ 65 years (close to an 
eight-fold increase) [22]. Older patients with comorbidities 
and prodromal dementing processes may have an additional 
increased risk of cognitive decline and treatment-related 
cognitive adverse events (AEs) [2, 5, 6, 21]. Older patients 
with a history of cancer may be at greater risk of cogni-
tive decline than older patients without cancer, as indicated 
by an analysis of data from adults aged 60 years and older 
who participated in the US National Health and Nutrition 
Examination Survey from 1999 to 2002 [23]. In that study, 
cognitive dysfunction was greater in cancer survivors (n = 
408) than in non-cancer participants (n = 2639); for exam-
ple, the average score on the Digit Symbol Substitution Test 
(which assesses response speed, sustained attention, visual 
spatial skills, and task shifting, with lower scores predicting 
possible future clinical/subclinical cognition and mobility 
disorders [24]) was 1.99 points lower for cancer survivors 
than for non-cancer participants (95% confidence interval 
[CI] −3.94, −0.05).

Poor cognitive performance on standardized neuropsy-
chological tests is associated with increased mortality risk 
[25, 26]. Several studies also have linked cognitive dysfunc-
tion to an increased risk of mortality in older patients (age ≥  
65 years) with cancer. In a 2-year, single-center, longitudinal 
study of overall survival among patients with breast, pros-
tate, or colorectal cancer, stratified by diagnosis and meta-
static disease, Libert et al. found that cognitive dysfunction 
significantly affected survival in older patients with cancer 
(stratified hazard ratio for risk of death, 6.13; 95% CI 2.07, 
18.09; p = 0.001) [27]. Katsoulis et al. reported an asso-
ciation between decreased Mini-Mental State Examination 
(MMSE) scores and increased overall cancer mortality in 
patients aged ≥  65 years (hazard ratio 1.32; 95% CI 1.02, 
1.70) [28], and Batty et al. observed an inverse association 
between cognition and cancer-related death in older patients 
(hazard ratio 1.21; 95% CI 1.10, 1.33) [26].

Cognitive dysfunction can profoundly affect QoL through 
its detrimental effects on function and autonomy [3, 29]. It 
may also impair the ability of patients with cancer to navi-
gate their own treatment pathway: to understand and par-
ticipate in complex decision-making processes, to weigh the 
often nuanced options of respective anticancer therapies, to 
understand the scope and the nature of associated risks, and 
to provide informed consent when needed [2, 4, 30]. Inde-
pendent living can be compromised, and patients with cogni-
tive dysfunction also may require close supervision by the 
oncology team and additional support to help them manage 
their therapeutic regimen [3, 30].

4  Drug Treatment and Other Factors 
Associated with Cognitive Dysfunction

The clinical status of older patients with cancer is often 
complicated by chronic comorbidities that interfere with a 
straightforward disease management plan [4]. The observed 
changes are not simply cognitive in nature, but also include 
fatigue, mood changes, pain, and sleep disorders [2]. Disease 
stage may also adversely influence cognitive function [2, 
5, 31]. Declining executive function has been observed in 
patients with more advanced malignancies compounded by 
comorbidities [32], and affective disorders have been asso-
ciated with cognitive complaints [33]. Genetic mutations 
associated with Alzheimer’s disease have been identified 
in patients with prostate cancer [34, 35], and variants of 
several genes, including the apolipoprotein E gene and the 
rs1047776 single-nucleotide polymorphism in GNB3, may 
increase the risk of cognitive dysfunction [6, 10, 36]. How-
ever, Buskbjerg et al. found that patients with prostate cancer 
who were carriers of the catechol-O-methyltransferase Met 
allele experienced a larger decline in visuospatial memory 
compared with Val allele carriers after ADT. No association 
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between apolipoprotein E, brain-derived neurotrophic fac-
tor genotype, and treatment-related cognitive decline was 
observed. Patients with prostate cancer treated with ADT 
did not demonstrate alterations in brain connectome met-
rics over time compared to healthy controls [37]. Crawford 
et al. also review the case for a potential correlation between 
higher serum levels of follicle-stimulating hormone, ADT, 
and poorer cognitive performance, suggesting a biological 
rationale for cognitive change in patients with prostate can-
cer receiving ADT [38].

Cognitive dysfunction has been associated with drug 
toxicity, which may prompt modifications to anticancer 
therapy. The connection between chemotherapy and cogni-
tive dysfunction is well established, although most research 
has been conducted in patients with breast cancer [5, 39]. In 
the ELCAPA01 study of elderly patients with cancer (n = 
375) [40], a univariate analysis revealed that cognitive dys-
function was associated with changes to pharmacotherapy, 
defined as: intensification via the addition of one or more 
modalities, i.e., surgery, chemotherapy, hormonal therapy, 
radiotherapy, and supportive care; decrease via modality 
removal/treatment replacement with supportive care; or 
postponement of treatment (the study does not detail which 
changes were associated with cognitive dysfunction). A 
greater proportion of patients in the group that changed 
therapy exhibited cognitive decline compared with those 
who maintained their original regimen (38.5% vs 24.9%, 
respectively; p = 0.023). Of those who changed treatment 
regimens, 63 (80.8%) reduced their treatment intensity, with 
the majority (85.7%) transitioning from an active modality 
to supportive care [8, 30, 40]. Thus, cognitive decline in this 
study may reflect treatment toxicity, but also may represent 
the adverse CNS effects of progressive disease.

Although generally well tolerated, ADT-induced hypog-
onadism and AR-pathway inhibitors have been linked to the 
development of cognitive dysfunction in men with prostate 
cancer, although argument for causation has been inconsist-
ent [41–43]. Separate evidence suggests that testosterone 
may exert neuroprotective effects [44], as its depletion has 
been associated with learning and memory deficits [10, 41, 
42, 44, 45]. These findings correlate with data that associate 
low serum testosterone levels with dementia risk in aging 
men without prostate cancer [44]. Plata-Bello et al. noted 
that accelerated testosterone decreases in patients with pros-
tate cancer treated with ADT may negatively affect normal 
brain aging, and that the increase in white matter lesions 
and loss of gray matter volume found in their study may 
make these patients more susceptible to the development 
of cognitive impairment, particularly if they present with a 
low cognitive reserve [46]. A study by Cherrier et al. found 
reduced, task-related, functional magnetic resonance imag-
ing activation in patients treated with ADT compared with 
controls (p = 0.0032 for recognition, p = 0.0031 for mental 

rotation matching) [47]. Similarly, Chao et al. observed 
diminished regional brain activations during stop-signal 
tasks in patients with nonmetastatic prostate cancer treated 
with ADT for 6 months compared with baseline, whereas 
patients in a matched control group with nonmetastatic pros-
tate cancer who did not receive ADT had no change in brain 
activation [48]. However, in that study, there were no dif-
ferences between the ADT-treated and untreated cohorts in 
the performance of cognitive tasks or in health-related QoL 
(HRQoL) at 6 months [48].

The fact that some studies investigating the effect of ADT 
on cognitive function suggest a clear association [10, 41, 45, 
49–54], while others fail to identify one [55–62], could be 
attributed to the diverse definitions of cognitive dysfunction, 
and to differences in the assessment instruments selected and 
to how they were applied [63]. Furthermore, differences in 
patient populations, such as age, education level, comor-
bidities, pre-existence of genetic mutations, or choice of 
ADT may affect the propensity for cognitive deterioration 
in patients treated with ADT [34, 35, 52, 57, 61]. As a result, 
some patients may experience severe cognitive decline while 
others experience no adverse effect of ADT [64]. Impor-
tantly, an analysis of MedWatch (the Food and Drug Admin-
istration Safety Information and Adverse Event Reporting 
Program Studies) failed to show an association between 
ADT and Alzheimer’s disease or cognitive dysfunction when 
reported AEs were assessed using calculated proportional 
reporting ratios [65–67]. However, other claims-based inves-
tigations demonstrate a possible association between ADT 
and dementia, emphasizing a lack of data consistency in this 
area of research [68]. The SIOG recommends careful assess-
ment of the risk–benefit ratio of ADT for localized prostate 
cancer, including a brief cognitive screening assessment, 
with referral of patients who meet screening criteria for 
potential cognitive risk to undergo full neuropsychological 
evaluation by specialists [4]. Given that ADT is increasingly 
being used in combination with second-generation AR-path-
way inhibitors, any indicators of cognitive function during 
fixed-duration use of ADT in the localized prostate cancer 
setting should be taken into consideration when assessing 
the potential risk of cognitive dysfunction during combina-
tion therapy for advanced disease.

In recent years, several AR-pathway inhibitors with dif-
ferent mechanisms of action have been incorporated into the 
treatment pathway for patients with prostate cancer, includ-
ing the three second-generation AR inhibitors, apalutamide, 
darolutamide, and enzalutamide, as well as the androgen 
biosynthesis inhibitor abiraterone acetate. Clinical studies 
of these agents that include outcomes related to cognitive 
dysfunction are summarized in Table 1 [11–13, 15–17, 20, 
65, 69–102]. Rigorous cognitive function testing was not 
conducted in the phase III studies, although all included 
validated measures of general or prostate cancer-specific 
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HRQoL such as the EuroQol 5-dimension questionnaire 
(EQ-5D) and the Functional Assessment of Cancer Treat-
ment-Prostate questionnaire (FACT-P; both described in fur-
ther detail below), which address some aspects of mental 
health and ability to undertake daily activities [13, 69–72, 
76–80, 82, 84–86, 88–95]. In these analyses of phase III 
studies, which included relatively fit patients without overt 
cognitive impairment, HRQoL was generally maintained 
with AR-pathway inhibitor therapy, often with minimal dif-
ferences between active therapy and placebo arms, and the 
time to deterioration in HRQoL was typically significantly 
longer in AR-pathway inhibitor arms than in placebo arms 
(Table 1) [13, 70, 71, 74, 77, 79, 82, 85, 86, 88, 90, 92, 94, 
95]. Of note, in the phase II COSMIC study, changes in 
FACT-P scores over time favored abiraterone acetate plus 
prednisone over enzalutamide in patients aged ≥ 75 years, 
but not in younger patients [99].

Most studies of AR-pathway inhibitor therapy that focus 
specifically on measures of cognitive function involve 
patients treated with abiraterone acetate and enzalutamide 
(Table 1), with some evidence suggesting that the inci-
dence of cognitive dysfunction may be higher in patients 
treated with enzalutamide. Cognitive dysfunction may be 
more prevalent in real-world populations than in the care-
fully selected populations included in phase III studies. For 
example, in the observational AQUARiUS study, clinically 
meaningful worsening in perceived cognitive impairment 
was reported by 49% of patients treated with abiraterone 
acetate and 76% of those who received enzalutamide (p = 
0.05) [96]. By contrast, in REAAcT, COSMIC, GUTG-001, 
and TOPCOP1, patients treated with abiraterone acetate or 
enzalutamide had almost no change from baseline in cogni-
tive function over time (Table 1) [16, 97, 99, 102].

In the phase III studies, the impact of treatment on cogni-
tive function can also be gleaned from CNS-related terms 
reported as AEs. In the pivotal studies of abiraterone ace-
tate in patients with mCRPC, fatigue was the most widely 
reported CNS-associated AE, occurring in 14% of abira-
terone-treated patients with metastatic hormone-sensitive 
prostate cancer in LATITUDE and 40–47% of patients with 
mCRPC in the COU-AA-301 and COU-AA-302 studies; 
the incidence was 15% and 35–44% in the respective pla-
cebo arms [76, 79, 84]. Other potentially CNS-related AEs 
reported were asthenia in 5% of patients treated with abira-
terone acetate vs 5% of placebo recipients in LATITUDE, 
asthenia in 15% vs 14% in COU-AA-301, and insomnia in 
15% vs 12% in COU-AA-302 [76, 79, 84]. Clinical trials of 
enzalutamide in patients with mCRPC have reported CNS-
associated AEs, including fatigue [14, 15].

In the final analysis of the phase III PROSPER trial in 
patients with nmCRPC, CNS-associated AEs occurred more 
frequently in patients randomized to enzalutamide plus ADT 
than to ADT alone: fatigue (37% vs 16%), dizziness (12% 

vs 6%), headache (11% vs 5%), asthenia (10% vs 7%), and 
cognitive and memory impairment (8% vs 2%) [11]. In the 
final analysis of the phase III SPARTAN trial in patients 
with nmCRPC, the CNS-associated AE of fatigue was 
reported more frequently in the apalutamide plus ADT 
group than in the placebo plus ADT group (33% vs 21%) 
[12]. In addition, at the primary analysis, dizziness (9.3% 
vs 6.3%) and mental impairment disorders (5.1% vs 3.0%) 
were reported more frequently with apalutamide than pla-
cebo [13]; the incidences of these events were not presented 
at the final analysis. Results from the final analysis of the 
phase III ARAMIS trial in men with nmCRPC showed that 
the only CNS-associated AE with an incidence > 10% that 
occurred more frequently with darolutamide plus ADT than 
with placebo plus ADT was fatigue (13.2% vs 8.3%) [20]. 
Incidences of other CNS-associated AEs were low and com-
parable between the darolutamide and placebo arms [20]. 
Specifically, the incidence of asthenic conditions was 4.0% 
vs 3.1% and the incidence of mental impairment disorders 
was 2.0% vs 1.8% for darolutamide vs placebo [20]. Addi-
tionally, although final analysis data have not been presented 
for dizziness, its incidence was comparable between the 
darolutamide arm (4.5%) and the placebo arm (4.0%) at the 
primary analysis [71]. These results suggest that daroluta-
mide has a favorable safety profile with minimal additional 
risk of CNS-related AEs commonly associated with other 
AR inhibitors [20].

The CNS-related AEs reported with apalutamide 
and enzalutamide may be due to their penetration of the 
blood–brain barrier, whereas darolutamide has shown lim-
ited blood–brain barrier penetration in preclinical and clini-
cal studies [101, 103]. A head-to-head, quantitative, whole-
body autoradiography study in rats reported comparable, 
early post-dose, homogenous distribution of darolutamide 
and enzalutamide in organs and tissues with the exception 
of brain and adipose tissue. Considerably limited brain 
penetration was observed for darolutamide compared with 
enzalutamide [103]. A single-dose pharmacokinetic study of 
apalutamide and an in vivo organ distribution study in rats 
compared  [14C]apalutamide with previously reported  [14C]
enzalutamide and  [14C]darolutamide data through quantita-
tive whole-body autoradiography. At 8 h post-dose, quanti-
tative whole-body autoradiography demonstrated persistent 
brain concentrations of 1.82 μg.eq/g for apalutamide and 
3.25 μg.eq/g for enzalutamide and similar brain-to-blood 
ratios of 0.847 and 0.807, respectively; the qualitative brain 
distribution of darolutamide at 8 h was 0.069 μg.eq/g with 
a brain-to-blood ratio of 0.079 [104]. These results are sup-
ported by functional neuroimaging data from healthy human 
volunteers. In a phase I study, changes in cerebral blood 
flow were assessed in response to enzalutamide and darolu-
tamide treatment. Arterial spin-labeled magnetic resonance 
imaging served as a proxy for brain penetration of these AR 
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inhibitors. Whole-brain gray matter analysis demonstrated 
a 3.5% and 3.3% reduction in cerebral blood flow for enza-
lutamide compared with placebo and darolutamide, respec-
tively. In addition, localized reductions in cerebral blood 
flow were detected in the hippocampus and frontal cortex 
following enzalutamide treatment compared with placebo 
or darolutamide [101].

5  Assessment of Patient Cognitive Function

To determine whether cognitive function is affected by 
treatment, and the nature and extent of this impact, it is 
important to understand the baseline presence and pattern 
of cognitive deficits before treatment initiation [5]. Patients 
may present with self-reported difficulties in concentration, 
memory, attention, and executive functioning, and a sense 
of declining linguistic and arithmetic competence, the sever-
ity of which may vary. Baseline cognitive function is not 
routinely measured in clinical studies, a notable exception 
being the study by Gonzalez et al., who included an esti-
mated full-scale intelligence quotient assessment at base-
line as a measure of cognitive reserve [10]. Routine use of 
such measures would provide a quantifiable benchmark for 
declining cognitive function with treatment. Screening for 
cognitive dysfunction is considered an integral part of stand-
ard management before initiation of a prostate cancer treat-
ment plan in elderly patients [4], and multidisciplinary team 
interaction in decision making is recommended [8]. Brief 
screening with simple tools such as the Montreal Cognitive 
Assessment (MoCA), MMSE, or Mini-Cog™ may be useful 
initially to determine whether the patient presents with gross 
signs of cognitive dysfunction, although subtle expressions 
of a mild, yet disruptive, cognitive disorder may go unde-
tected because of inadequate test sensitivity. Screening tests 
may be supplemented with symptom assessment tools that 
measure patient-reported outcomes to eliminate other factors 
that may impact cognitive function, such as depression or 
fatigue. Referral for specialized neuropsychological assess-
ment, typically more comprehensive and definitive in nature, 
may follow if cognitive dysfunction is either identified on 
a screening measure or clinically suspected. In addition, as 
cognitive function can be affected by various comorbidities 
and complaints commonly observed in patients with prostate 
cancer (e.g., fatigue and pain), comprehensive assessment 
usually includes evaluation of these symptoms (see Fig. 1 
for a suggested cognitive assessment process).

Currently, a large variety of methods are adopted to evalu-
ate cognitive function, with variable outcomes depending on 
the psychometric properties of the assessment tool (e.g., sen-
sitivity and validity) [42]. As with other clinical populations 
studied to date, a lack of consensus prevails on which patient 
factors, characteristics, and symptoms place a patient at risk Ta
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for cognitive dysfunction, and on the appropriate assess-
ments to identify cognitive dysfunction in patients receiving 
treatment for prostate cancer [41, 42].

A wide range of cognitive testing instruments (e.g., 
Wechsler Adult Intelligence Scale, Controlled Word 
Association, Trail Making Test, Hopkins Verbal Learning 
Test-Revised) and self-report measures (e.g., Functional 
Assessment of Cancer Therapy [FACT]-Cognitive, Patients 
Assessment of Own Functioning Inventory) have been used 
to identify cognitive dysfunction [41, 42]. Unfortunately, 
the lack of a consistent core set of tools or measures has 
limited the reliability of cross-study comparisons [42]. Com-
mon definitions of cognitive dysfunction and standardized 
assessments are needed to make more uniform comparisons 
of effects on cognitive function across clinical studies, as 
different definitions of dysfunction based on cognitive test 
performance or self-reported criteria may either understate 
or exaggerate the prevalence of neuropsychological deficits 
[41, 42]. Furthermore, many studies exclude patients who 
are unable to attend clinics or understand the study instruc-
tions given the known impact of the impact of sociodemo-
graphic, language, or learning barriers on these assessment 
tools; additional studies in these vulnerable populations are 
required.

There is an unmet need for practical guidance to provide 
the urologist or oncologist with an algorithm for straightfor-
ward and rapid identification of cognitive dysfunction, and 
for a reproducible method of prospectively assessing cogni-
tive function. However, assessment and management of cog-
nitive dysfunction transcend the expertise of the community 
urologist or oncologist, and referral to a neuropsychologist 
may be preferable if cognitive dysfunction is apparent or 
suspected. Although test administration is relatively straight-
forward, interpretation of scores relies on psychodiagnostic 
skills, knowledge of functional neuroanatomy, test construc-
tion and psychometrics, appreciation of the contribution of 
social and cultural factors, and the interviewing skills of the 
clinician [31].

6  Definition of Cognitive Dysfunction

Clinicians should initiate cognitive assessment with a thor-
ough patient interview, including medical and surgical his-
tories to determine the pre-cancer level of functioning, if 
possible, and to gain information on the educational level 
and occupation of the patient, all with the primary aim of 
identifying a reliable pre-cancer cognitive baseline. The ini-
tial interview also should aim to uncover any developmental 
disability and glean information on chronic comorbidities 
and comedications. Knowledge of the presence or absence of 
chronic nonmalignant comorbidities such as cardiovascular 
disease, and of the type of anticancer therapy administered 

may clarify the underlying etiology of the observed cogni-
tive dysfunction. The timeline of onset and course of cogni-
tive symptoms should be charted and the clinician should 
consider how these relate to the cancer diagnosis and treat-
ment [5].

Cognitive decline after treatment with systemic chem-
otherapy tends to follow a pattern suggestive of frontal-
subcortical dysfunction. It may include impairments in 
executive functioning, processing speed, and rapid motor 
coordination, as well as in learning and memory. These defi-
cits tend to manifest in complaints of short-term memory 
loss, decreased concentration and attention span, organiza-
tion, and multi-tasking [5, 31]. It bears mentioning that the 
cognitive dysfunction observed in patients receiving AR-
directed therapy for prostate cancer may not routinely rise to 
the level of severity required to meet any clinically defined 
criteria for dementia. Therefore, neuropsychological tests, as 
opposed to exclusively clinical criteria, may more accurately 
capture the alterations in cognitive function in patients with 
cancer, and quantify their individual level of pre-morbid 
functioning [5].

A thorough neuropsychological evaluation also should 
include assessment of pain, fatigue, and affect; these fac-
tors may accompany cognitive dysfunction, may adversely 
impact cognitive performance, and frequently are associated 
with cognitive complaints. Neuropsychologists are uniquely 
qualified to objectively characterize the nuances and extent 
of cognitive impairment, applying a range of objective 
instruments designed specifically for this purpose. Ideally, 
neuropsychological evaluations should be performed prior 
to treatment initiation, thereby establishing a pre-therapeutic 
baseline. However, in clinical practice, this often does not 
occur. A neuropsychologist can assess the level of cognitive 
dysfunction, determine any relative contributions of mood 
and other factors to cognitive dysfunction, and develop a 
management plan to mitigate cognitive AEs. An understand-
ing of the different types, degrees, and stages of cognitive 
dysfunction can aid the treating clinician to determine when 
next-level referral should occur for further assessment and 
symptom management [63].

Neuropsychological assessment requires the selection of 
instruments with satisfactory psychometric properties (e.g., 
reliability, validity) that are appropriate for the specific patient 
and their clinical situation, considering the educational and 
cultural background of the patient, medical history, includ-
ing medications and dietary supplements, and diagnostic and 
treatment considerations. In 2011, the International Cogni-
tion and Cancer Task Force released guidance on recom-
mendations for neuropsychological tests in research settings, 
common criteria for defining cognitive dysfunction, and 
approaches to improve homogeneity of study methodology 
[63]. An aspirational goal for neuropsychological evaluation 
is that the results provide a measure of functional loss in daily 
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life. It is well recognized that standardized neuropsychological 
tests can directly measure the organ system being assessed 
(i.e., the brain), but that many intervening variables such as 
life demands, compensatory strategies, and external supports 
affect the relationship between cognitive test results and func-
tional independence [105]. With this in mind, it is not surpris-
ing and perhaps not a reasonable goal for cognitive test results 
alone to correlate robustly with functional independence in 
daily life, i.e., ‛ecological’ validity. This emphasizes the need 
for testing to occur in the context of comprehensive evalua-
tions conducted by clinical neuropsychologists.

7  Available Assessment Tools

7.1  Screening Tools

Screening tools are a logical first step for the clinician, but 
it is important to acknowledge the limitations of these and 
understand their respective error types. No effective brief 
screening tool for cancer-related cognitive dysfunction has 
yet been identified, although numerous measures that screen 
cognitive function are available (Table 2) [4, 30, 106–111].

The MMSE was developed as a screening tool for demen-
tia. While often useful in providing a snapshot of global 
cognition, it lacks adequate sensitivity to identify declines 
in cognitive performance over time that are commonly 

observed in non-CNS oncology settings. In addition, the 
MMSE often fails to identify cognitive impairment in cer-
tain patient subgroups (e.g., highly educated elderly indi-
viduals) [106–108, 112].

The MoCA, though used infrequently to assess mild cog-
nitive impairment is a slightly more rigorous and sensitive 
alternative to the MMSE as it includes a somewhat greater 
diversity of tasks. However, it too is clearly limited when 
compared with a more comprehensive battery. The MoCA 
subtest scores exhibit poor accuracy in predicting cognitive 
impairment within specific domains of memory, attention, 
processing speed, language, visuospatial ability, and execu-
tive functioning. Selective interpretation of cognitive perfor-
mance based on a particular test item with high specificity 
or sensitivity in a given cognitive domain does not assure 
accurate identification of cognitive impairment [113].

The Mini-Cog tool is recommended by SIOG as first-line 
screening for cognitive health status in elderly patients with 
prostate cancer [4], if the score is abnormal, a referral for neu-
ropsychological assessment is recommended [4, 30]. The G8, 
a geriatric functional assessment questionnaire, provides an 
overview of the general health status of elderly patients. One 
of its components addresses neuropsychological problems, 
scoring the severity of dementia or depression on a descend-
ing scale of 0–2, with 0 suggesting severe impairment [4]. 
To detect frailty and cognitive dysfunction in elderly patients, 
SIOG recommends as a first-line analysis administering the 

Fig. 1  Decision process: cognitive function assessment in patients 
with prostate cancer (PC). FACT-Cog Functional Assessment of Can-
cer Treatment-Cognitive Function, FACT-P Functional Assessment 

of Cancer Treatment-Prostate, G8 geriatric screening tool, IQ intelli-
gence quotient, MMSE Mini-Mental State Examination, MoCA Mon-
treal Cognitive Assessment, OTC over the counter
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validated G8 tool concurrently with the Mini-Cog [4]. This 
approach can then serve as the basis for determining the 
necessity of a comprehensive geriatric assessment and help 
to guide appropriate selection of therapy [4].

7.2  Self‑Reported Symptom Assessment Tools

Comprehensive neuropsychological evaluation frequently 
assesses common symptoms experienced by patients with 
cancer. The presence of clinically significant symptoms ben-
efits from management and interventions to improve patient 
function, well-being, and QoL [5, 63, 112, 114, 115]. Patient 
self-reported cognitive dysfunction should elicit objective 
evaluation of cognitive function as well as comprehensive 
evaluation of the aforementioned symptoms, followed by 
patient education [39, 112, 115, 116].

We include here several widely used clinical screen-
ing tools that may be used by the clinician to measure 
patient-reported outcomes in patients with cancer (Table 3) 
[117–128]. Patient-reported outcome measures should be 
selected carefully, based on their purpose, context, and the 
issue/symptom to be investigated. The choice of instrument 
may vary depending on whether the clinician intends to use 
it for screening symptoms or clinical research, and with 
which identifiable symptoms the patient presents (e.g., the 
FACT-Cognitive Function asks about very different domains 
compared with the FACT-P) [117, 118].

7.3  Neuropsychological Assessment Tools

Objective neuropsychological evaluation with cognitive tests 
that are psychometrically sound (e.g., evidence of adequate 
validity and test-retest reliability) represents the gold stand-
ard for assessing cognitive function [63]. Instruments should 
be sensitive to even subtle changes in those functions that are 
most susceptible to chemotherapy — learning and memory, 
processing speed, executive function, and fine motor control. 
Androgen deprivation therapy for prostate cancer has also 
been shown to affect visuospatial abilities [45], such that 
assessment of this domain may be of importance.

Table 4 lists examples of tests that have been adopted 
clinically by neuropsychologists to evaluate cognitive func-
tion in patients with cancer [33, 63, 129–140]. Of these, 
perhaps the most widely used are the Hopkins Verbal Learn-
ing Test-Revised, the Trail Making Test, and the Controlled 
Word Association test (tests of memory, executive function-
ing, and language/verbal fluency, respectively), all of which 
are recommended by the International Cognition and Can-
cer Task Force for use in clinical research [63]. The Block 
Design and Similarities of the Wechsler Adult Intelligence 
Scale-Fourth Edition also are widely employed in neuropsy-
chological practice [33, 63].

7.3.1  Computerized Testing

Numerous performance-based computerized measures of 
cognitive function have been developed in recent years. 
Currently, use of computerized tests are most common in 
the context of research given the limited validity-related evi-
dence necessary to support clinical implementation. Below 
is a short review of two representative computerized tests.

CNS Vital Signs is an assessment battery of seven tests: 
verbal and visual memory, finger-tapping, symbol digit cod-
ing, the Stroop Color and Word Test (to measure the ability 
of the patient to inhibit cognitive interference), the shifting 
attention test, and continuous performance test [141].

The Cambridge Neuropsychological Test Automated Bat-
tery (CANTAB) is a modular system for assessing cognitive 
dysfunction. It includes tests of attention and psychomo-
tor speed, executive function, memory, emotion, and social 
cognition [142, 143]. Selected modules from CANTAB have 
been incorporated into the randomized phase II ARACOG 
(Androgen Receptor Directed Therapy on Cognitive Func-
tion in Patients Treated With Darolutamide or Enzalutamide; 
AFT-47; ClinicalTrials.gov identifier NCT04335682) trial 
of AR-pathway inhibitor therapy to measure cognitive per-
formance in patients with prostate cancer. This study will 
compare cognitive outcomes between patients with prostate 
cancer treated with darolutamide or enzalutamide, and aims 
to test the suitability of this cognitive assessment tool in the 
prostate cancer setting [144].

A further area of research interest will be the integration 
of cognitive testing with the growing uptake of telehealth 
services, prompted in large part by the COVID-19 pandemic. 
Currently, it is too early to confirm the long-term place of 
telehealth modalities, and more research is needed on how 
best to use telehealth to assess and care for patients.

8  Management of Cognitive Dysfunction

Limited guidance exists for the assessment and manage-
ment of cancer-related cognitive dysfunction given the lack 
of complete understanding of its etiology and underlying 
mechanisms [3, 5, 29]. Compensatory strategies, which miti-
gate the impact of cognitive decline on daily function and 
environmental modifications, are often used to maximize 
the daily functional independence of patients with cancer 
treatment-related cognitive decline [2, 5].

Incorporation of neuropsychological evaluation into mul-
tidisciplinary patient care can assist in evaluating and modi-
fying therapeutic regimens if significant treatment-related 
neurotoxicities are detected. Consideration may be given 
to adjusting therapy type, dose, and treatment schedule, to 
balance maintenance of disease control with preservation 
of HRQoL and function [2]. This assessment and feedback 
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can be helpful in itself, enabling the treating clinician to 
address questions and manage anxieties, as it is important 
to the patient that their concerns are acknowledged and sup-
ported by the healthcare provider [2, 29]. A targeted man-
agement plan that identifies where support is most needed 
can also assist patients to regain control over their personal 
situation [2]. Older patients, especially those with multiple 
comorbidities, may require additional support and environ-
mental adjustments [5]. The management of related neu-
ropsychiatric comorbidities, such as depression, disordered 
sleep cycles, fatigue, or pain should be optimized [145, 146]. 
Psychostimulant medications have been prescribed to attenu-
ate the fatigue experienced by some patients with cancer. 
Donepezil also has been prescribed to manage cognitive 
symptoms, but most studies targeting cognition or fatigue 
have been small, limited in duration, and of variable qual-
ity [5].

Patient/family education and counseling is suggested 
as a way of fostering self-management and coping strate-
gies [145], and expanded social support may be required to 
assist the patient in managing the daily demands of self-care 
and instrumental activities of daily living, such as finances 
or medication administration [30]. Lifestyle management 
can include coping/organizational strategies, for example, 
memory aids, goal-focused compensatory interventions, and 
behavioral strategies [145].

Cognitive rehabilitation interventions, including occupa-
tional and speech therapy, psychotherapy, and group training 
programs to reinforce memory skills have been shown to 
improve self-reported cognitive function and fatigue [147, 
148]. Physical exercise is also recommended; it has been 
associated with improved cognitive functioning in patients 
with Alzheimer’s disease, with self-reported QoL improve-
ment [5, 30], and with positive effects on self-reported cog-
nitive function [112, 149]. Beneficial effects of exercise 
on social and cognitive functioning were also found in a 

meta-analysis of randomized controlled trials involving 
patients with prostate cancer [150].

9  Discussion

Cognitive dysfunction is increasingly recognized as a major 
clinical challenge in cancer management, which is likely to 
gain in importance as the aging population grows [2, 4]. In 
addition to the potential impact on QoL via its effects on 
patient functioning and autonomy [3, 29], cognitive dys-
function may impede the ability of the patient with prostate 
cancer to navigate his own therapeutic course [2, 30].

It is essential for the maintenance of health-related QoL 
to identify symptoms of cognitive dysfunction and to man-
age them effectively, and where possible to avoid or mitigate 
their development [3, 29, 41]. Knowledge of the precise eti-
ology of the cognitive sequelae of non-CNS malignancies 
and their medical management is limited [3]. In addition, as 
a lack of consensus remains on the definition of cognitive 
dysfunction and on the most appropriate tools by which to 
identify it, further study is needed [39].

Accumulating evidence shows that anticancer therapy can 
have detrimental effects on patients’ cognitive function; the 
risk may vary depending on the patient’s age and comorbidi-
ties [4, 5, 26] and the therapeutic agent being considered 
(Table 1). It is imperative that treatment decisions take into 
account the potential risk for each patient and that effec-
tive treatments are selected that are associated with minimal 
risk of cognitive dysfunction. The majority of studies that 
have evaluated the impact of prostate cancer and combined 
ADT and AR-pathway inhibitor therapies on cognition have 
focused on effects within the first year during and after treat-
ment, while the true impact of long-term androgen ablation 
on cognitive status has yet to be determined [63]. Results 
from ARACOG are expected to add to the literature on the 
cognitive effects of treatment for prostate cancer. This and 

Table 2  Screening tools for cognitive function

G8 geriatric screening tool, SIOG International Society of Geriatric Oncology

Name of test Domains assessed Validated in oncology? Other information

Montreal Cognitive Assessment [30, 
109]

Short-term memory, visuospatial 
ability, executive function, orienta-
tion, and attention

Not in geriatric oncology 
(although use considered 
feasible)

Brief to administer (approximately 
10 min) and relatively robust; covers 
eight domains

Mini-Mental State Examination [30, 
110]

Orientation, registration, attention 
and calculation, recall, language, 
and copying

No (validated in dementia)
Has been used in older 

adults with cancer [107]

Brief to administer
May lack sensitivity to detect subtle 

changes in cognition [106–108]
Mini-Cog [4, 30, 111] Short-term memory, visuospatial 

ability and executive function
No (validated in dementia) Brief to administer (approximately 

3 min); combines three-item word 
memory and clock-drawing tasks

Recommended by SIOG concurrently 
with G8
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other prostate cancer trials using an objective assessment of 
cognitive function are expected to be more sensitive than the 
clinician-reported and coordinator-reported AEs that have 
been used as a measure of cognitive dysfunction historically.

The published literature has not identified the optimal 
timing for behavioral intervention; therefore, it is premature 
to definitively state whether cognitive interventions during 
or even before initiation of anticancer therapy could elicit 
a preventive effect [39]. With the overriding objectives of 
generating more accurate estimates of the incidence and 
course of post-treatment cognitive decline and creating a 
framework to support data sharing across investigators, the 
International Cognition and Cancer Task Force proposed 
minimum criteria for neuropsychological studies of cogni-
tive dysfunction [63]. These criteria included a core set of 
neuropsychological tests; a common criterion for defining 
cognitive impairment; and common methodologies for com-
bining data across studies [63]. Some or all of these recom-
mendations could be applied to the creation of a large data 
source that would serve to accelerate our progress in future 
studies of AR-pathway inhibitors for their association with 
cognitive dysfunction in patients with nmCRPC.

Objective measures of cognitive function that can be 
broadly distributed and used to assess patients with pros-
tate cancer before and during treatment in routine clinical 
practice are urgently needed. While neuropsychologists are 
well equipped with the requisite expertise and standardized, 
validated assessment instruments to reliably identify and 
quantify the severity of cancer-associated and treatment-
associated cognitive impairment in nmCRPC, community 
oncologists and urologists do not have the skill set to conduct 

these evaluations in the clinical setting and may not have easy 
access to neuropsychological expertise in their area [3]. This 
has fostered interest in a brief screening tool that can be easily 
incorporated into standard clinical workflows, the administra-
tion of which would not require clinical expertise. However, 
further research is required to formulate validated novel para-
digms that readily translate to clinical assessment and that are 
platform-independent, reliable, and user friendly in a practice 
environment [109]. Currently, the G8 and the Mini-Cog rep-
resent two assessment instruments that are recommended by 
SIOG for adoption for screening in clinical practice [4]. In 
combination, these tools provide an assessment of functional 
status and cognition that could prompt referral for further 
evaluation and support services. Cognition is assessed by 
one item of the G8, while physiological status is assessed 
by an item of the Mini-Cog. The MoCA also can be used as 
a cognitive screening tool in clinical practice, given that it 
encompasses the eight cognitive domains of short-term mem-
ory recall, visuospatial abilities, executive function, attention, 
concentration, working memory, language, and orientation to 
time and place [30, 110].

As patient-reported outcome measures have not been 
validated to assess cognitive function in clinical practice, 
further evaluation is needed to guide clinical application of 
these reporting tools. Moreover, no single instrument to date 
sufficiently reflects the patient experience of nmCRPC and 
its therapeutic impact. Thus, examining new and effective 
methods to measure the effects of treatment for nmCRPC, 
such as conceptual modeling of the patient experience with 
both disease processes and the physical and psychosocial 
signs, symptoms, and impacts of its treatment [111, 119], 

Table 4  Neuropsychological instruments commonly used to assess patients with prostate cancer

Name of test Cognitive domain assessed

Trail Making Test [33, 63, 129, 130] Executive function
Processing speed

Hopkins Verbal Learning Test-Revised [63, 131, 132] Learning and memory
Controlled Oral Word Association [33, 63, 133] Executive function

Language
Similarities of the Wechsler Adult Intelligence Scale-IV [33, 134] Verbal reasoning
Block Design of the Wechsler Adult Intelligence Scale-IV [33, 134] Visuoconstruction
Digit Span of the Wechsler Adult Intelligence Scale-IV [129, 135, 136] Attention

Working memory
Coding of the Wechsler Adult Intelligence Scale-IV [137, 138] Attention

Working memory
Processing speed

Hooper Visual Organization Test [139, 140] Perceptual reasoning
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may serve to stimulate discussion about which concepts 
should be reflected in study endpoints and practice-based 
QoL assessments.

10  Conclusions

Cognitive decline related to symptomatic disease progres-
sion and/or pharmacotherapy can profoundly affect inde-
pendence in conducting activities of daily living, and dimin-
ish HRQoL in patients with prostate cancer [2]. A better 
understanding of the relationship between cognitive func-
tion, prostate cancer, and available treatments will help to 
ensure that the most appropriate therapeutic management 
strategies are adopted. Awareness of potential sources of 
cognitive dysfunction, including certain anticancer thera-
pies, and prompt identification of early treatment-related 
symptoms are vital components to improving the standard of 
care in prostate cancer management. The effects of ADT and 
AR-directed therapies on cognitive function and the CNS 
should be considered carefully to ensure that any effect on 
functional capacity and QoL is minimized.

Several challenges must be overcome to facilitate the 
effective assessment of cognitive function in particular in 
men with nmCRPC receiving AR-directed treatment. We 
have highlighted some assessment methods that can be 
adopted by the clinician to measure and manage cognitive 
function in these patients. As cognitive dysfunction contin-
ues to increase in recognition as a significant AE of cancer 
and anticancer therapy, it is hoped that further contributions 
will be made to the corpus of literature on cognitive func-
tion in patients with prostate cancer, providing reliable and 
consistent clinical evidence and metrics on the patterns and 
etiologies of cognitive dysfunction.
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