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Plan

• Impact of cancer treatment on brain function
• Role of estrogen in brain function
• Interventions to improve cognition



“Chemobrain”

“mindblocks”

“jello brain”

“Feel like a ditz”

“unable to concentrate”

“unable to multitask”

“can’t finish a book”



Who needs 
assessment 

• Persistent complaints over time 

• Impact on Quality of Life

• Impact on work
• But…..

• Major discrepancies exist in 
assessment of cognitive function

• A lack of a set standard to define 
cognitive impairment 

• Variability in which 
neuropsychological tests were 
utilized

• The range of statistical analyses 
employed across studies



Cognitive 
dysfunction is 
multifactorial

• May pre-exist diagnosis
• 15-75% of breast cancer 

patients1

• Intimately related to
• mood, fatigue, sleep, VSM
• Age is a major confounder –

cognitive reserve

1. J Clin Oncol. 2012;30(30):3675. Epub 2012 Sep 24.



International Cognition and Cancer Task Force

• Longitudinal studies rather than cross-sectional 
studies

• Studies that incorporate pretreatment cognitive 
assessment  

• Incorporation of appropriate control groups 
(disease-specific and control groups)  

• Encouragement for multi-institutional studies or 
cooperative group studies (in order to increase 
the sample size)  

Lancet Oncol. 2011 Jul;12(7):703-8..



Impact of cancer treatment on cognition

• Breast cancer 
• Chemo > 6 months reduced  of verbal and visuospatial ability1

1Jim et al J Clin Oncol. 2012;30(29):3578. 2 Janelsins J Clin Oncol 35:506-514.



Ovarian Cancer

Hess et al. Gynecol Oncol. 2015;139(3):541.



Role of Estrogen in Cognition

• Biochemical basis 
• Currently no evidence to support MHT to treat 

cognitive dysfunction
• Addressing other symptoms (VMS, sleep, mood) 

may improve symptoms



JAMA. 2020;323(15):1495-1496. doi:10.1001/jama.2020.1757



What about anti-endocrine therapy?

• Thinking and Living With Cancer (TLC)

Journal of Clinical Oncology 2018 363211-3222. DOI: 10.1200/JCO.18.00140



Stratification based on genetic risk

Journal of Clinical Oncology 2018 363211-3222. DOI: 10.1200/JCO.18.00140



Surgical 
Menopause

• Mayo Clinic Cohort of Oophorectomy 
and Aging 

• BSO  increased risk of cognitive 
impairment or dementia compared to 
those without oophorectomy (HR 1.46, 
95% CI 1.13–1.90). 

• Risk was higher for women undergoing 
BSO before age 49 that were not 
treated with estrogen until age 50 (HR 
1.89, 95% CI 1.27–2.83, p = 0.002). 

• In women who took estrogen until age 
50, risk of cognitive impairment or 
dementia was not significantly different 
(HR 0.79, 95% CI 0.25–2.54, p = 0.69)

Neurology 69 (2007) 1074–1083, doi.org/10.1212/01.wnl.0000276984.19542.e6



Interventions to improve cognition

• MHT – to address other symptoms – may help

• Pyschoeducation and cognitive rehabilitation
• Educate patients – pre-treatment

• Exercise

Hartman et al. Cancer. 2018;124(1):192.



Summary and conclusion

Seed

Treatment

Soil

Host Factors
Genetics

Cognitive reserve
Age

Co-morbidities

Disease Factors
Cancer type
Cancer stage

Para-neoplastic 
disorders

Time since dx

Radiotherapy
Chemotherapy

Endocrine tx
Immunotherapy


