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What Effects Survivor Cognition?

Short-Term and Late-Term Effects 

·Diagnosis of cancer

·Surgery

·Anesthesia/Analgesia

·Pain Medications

·Chemotherapy

·HRT and anti-cancer 

medications

·Late-term effects of cancer 

treatment
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Shift in Concerns
·Previously, concerns related to classical side 

effects of chemotherapy

·Myelosuppression (reduced red and white 

blood cells and platelets)

·Risks of infection and bleeding

·Nausea and vomiting

·Currently, there is significant concern of the 

psychosocial impact of chemotherapy and 

other cancer-treatment related symptoms

·óChemo-brainô

·Fatigue/sleep deprivation

·Loss of óself,ô and loss of a sense of ómasteryô
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Short vs Long-Term Effects
·For most patients, the problems appear subtle 

and often improve after ceasing chemotherapy.

·However, for a sub-set of patients, symptoms 

continue to impact QOL and cognitive ability. 

·In clinical trials, cognitive dysfunction reports, 

after chemotherapy, range 15 to 50% of 

patients; in some studies, this figure is as high 

as 75%. 

·In most studies, symptoms improve with the 

passage of time between a few months (acute 

conditions) and 2 to 10 years (long-term), 

although cognitive function may not return to 

pre-treatment levels.
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The Effects of Chemotherapy
·These abnormalities are characterized by 

·Slow mental processing with difficulties with

· Attention

· Encoding 

· Retrieval of information

·Psychomotor slowing. 
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The Effects of Chemotherapy
·Neuropsychologists believe these types of deficits are 

most consistent with sub-cortical abnormalities.
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CHALLENGES TO KNOWING

·Published clinical trials often used different 

Neuro- Psychological (NP) tests to assess 

cognitive function.

·Tests are not necessarily designed 

specifically for cancer patients. 

·The NP tests typically did not correlate with 

self-reported cognitive dysfunction by 

cancer patients.  Why?
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Challenges to Knowing

·The NP tests did not adequately measure 

issues of multi-tasking, a major complaint of 

cancer survivors.

·They also did not test cognitive function 

during óreal-lifeô experiences, post-treatment.

·The cognitive challenges reported by cancer 

survivors were multi-factorial, and not easily 

measured with existing NP tests.

·New tests need to be created that measure the 

real-world cognitive challenges of cancer 

patients, post-treatment.
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EXAMPLES 

OF STUDY 

OUTCOMES

WHAT THEY 

TELL US;

WHAT THEY 

DONôT
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Seminal Studies

·Wieneke & Dienst performed the 

first comprehensive NP tests to 

evaluate cognitive impairment in 

breast cancer survivors, 3-18 

months post-chemotherapy and 

compared it to normative data.

·75% of chemotherapy patients 

demonstrated cognitive impairment, 

rating two standard deviations 

below the norm, on at least 1 of 16 

cognitive tests
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Seminal Studies
·No association was found between the 

level of cognitive impairment and 
· chemotherapy regimen, 

· time from completion of treatment, or 

· level of depression.

·Duration (length) of treatment was 
associated with worse cognitive 
impairment.

·Main cognitive abilities impacted were 
concentration and memory.

·Study weaknesses: 
· Cognitive impairment was compared to a 

norm (not pre-treatment levels) and 

· cognitive impairment was defined as two 
S.D. below the norm on only one test.
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Seminal Studies

·Van Dam et al. compared lymph node-positive breast 
cancer patients randomized to 

·standard dose chemotherapy (5-fluorouracil, epirubicin
and cyclophosphamide [FEC]) + tamoxifen or

· high-dose chemotherapy (FEC-cyclophosphamide, 
thiotepa, carboplatin (CTC) with peripheral blood stem 
cell transplant) + tamoxifen or

· a control group with stage 1 cancer who received no 
chemotherapy.  

·Patients were, on average, 2 years post-
chemotherapy.
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Seminal Studies

·Two standard deviations below norm 
determined impairment. NP testing revealed

· 32% of high-dose patients still had 
impairment; 

·17% of standard-dose were still impaired, 
and 

·9% of controls were impaired (local treatment 
only). (p=0.043)

·Important: This study demonstrated ódose-
dependentô outcome.

·Follow-up at 4 years showed cognitive 
improvement in all groups. 
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Seminal Studies

·Ahles et. al assessed breast 
cancer/lymphoma survivors 5+ years 
after receiving treatment and compared 
cancer patients who received 
chemotherapy with those who received 
local treatment only.

·39% of cancer patients who had 
chemotherapy had cognitive impairment;

·14% of patients receiving local treatment 
had cognitive impairment (p<0.002). 

·Although cognitive impairment was 
global, verbal memory and executive 
function domains were most affected.
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Seminal Studies
·The Tortonto group found a 50% 

impairment of function with 

chemotherapy, although cognitive 

function improved to normal 

range in most subjects 1-2 years 

later. 

·CAVEAT: Reviewers observed 

that improvement in scores may 

have been due to practice effects 

of testing.
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Seminal Studies
·Welfal et al. combined data from 3 

studies (N=84) after patients 
received either surgery or core-
needle biopsy but before receiving 
any chemotherapy.  They reported 
that 35% of patients had cognitive 
impairment.  However,

·There was no control group and 

·Impairment was defined as low 
score on 1 of 14 tests. 

·Main areas of impairment were 
verbal learning (18%) and memory 
(25%)
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Seminal Studies

·Welfal also undertook a prospective 

longitudinal study of 18 breast cancer 

patients. 

·Prior to chemotherapy, 33% of patients 

already had some levels of cognitive 

impairment;

·6 months after chemotherapy, 61% 

declined from their pre-chemotherapy 

baseline on at least one tested domain.
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