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Background

A Each year, more than 1.5 million individuals are
diagnosed with cancer in the US

A There are more than 12 million US cancer survivor:
and more than 25 million world wide

A Cognitive complaints are common during
chemotherapy treatment & persist for many
Survivors

A Multiple candidate mechanisms proposed for these
complaints and they are often associated with
other posttreatment symptoms



Who is definitely at risk?

A Children and adults treated for brain
tumors

A Children & adults treated with whole brain
radiation

A Leukemia and lymphoma survivors
receiving certain intraspinal chemotherapy



Questions Arising from
Research Findings

ASelf-r eported compl aints
objective performance on NP testing

A Some studies document NP test deficits that
pre-exist cancer treatment and they do not
worsen with treatment

A True incidence of treatment associated
cognitive decline Is uncertain
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Who iIs at risk?

A Example patient A:

I 45 year old professional woman (e.g. ICU
nurse, elementary school teacher, lawyer) is
diagnosed with breast cancer

I Stops menstruating with chemotherapy and is
placed on tamoxifen

I Has two school age children and works full-
time



Patient A: symptoms & cognitive
complaints

A 6 months after completion of
chemotherapy, trouble multi-tasking and
doing routine chores; forgets to pick up
children at school

A Reports anxiety about risk for cancer
recurrence

A Sleeping poorly with hot flashes, night
sweats

What 0s happening



Who Is at risk?

A Example patient B:

I 70 year old retired male physician who is
widowed

I History of TIAs and some memory problems

| Treated for non-Hodgkin lymphoma with
CHOP chemotherapy and Rituxan



Patient B: symptoms & cognitive
complaints

A 6 months after completion of
chemotherapy: reports increased fatigue
and difficulty sleeping

A Needs more assistance with activities of
daily living, including shopping and
balancing his check book
What 0s happening



Who Is at risk?

A Example patient C:

63 year old male orthopedic surgeon

Diagnosed with prostate cancer on screening
PSA

Receiving pre-radiation endocrine therapy
(androgen ablation)




Patient C: symptoms & cognitive
complaints

A He reports hot flashes, night sweats, loss
of interest In sex

A He notices trouble with word-finding and
has some difficulty with hand-eye
coordination; he decides to take time off
from doing surgery

What 0s happeni ng



Candidate Mechanisms
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Multi-factorial Etiology

A Anxiety and depression

A Pre-existing genetic factors

A Changes in estrogen levels

A Toxic effects of chemotherapy

A Proinflammatory cytokines influence on
brain function

A High functioning individuals may be more
likely to notice subtle changes



What do the research studies
tell us?

A Few studies until a decade ago

A Initial cross-sectional designs in survivors

I Poorer NP performance with chemotherapy
exposure

I No consistently identified domains

I Self-reported cognitive complaints NOT
associated with NP performance

I Various chemotherapy regimens



Other Supportive Findings

A Provocative results from animal studies---
short and long-term neural injury from
some chemotherapy drugs

A Poor memory function after chemo
exposure in some animal studies

A Brain imaging studies in women with
breast cancer show need to recruit
additional brain areas in response to a
memory task



Brain Function in Cancer Discordant Twins

1-back > 0-back 2-back > 0-back 3-back > 0-back

Fig 2. Functional magnetic resonance images of 80-year-old identical twins during a working memory task with incrementally increasing levels of difficulty (left to
right). Colored regions denote increased brain activation during working memory relative to a simple vigilance task. (A) Twin treated with chemotherapy; (B) twin who
did not receive chemotherapy. Note the expanded spatial extent of cortical activation in the chemotherapy-treated twin.

Twin Study: Ais patient with breast ca and B
is her identical twin without breast ca. Ferguson et al. JCO 2007



Chemotherapy No chemotherapy

Study in Long-term (> 5 yrs) Breast Cancer Survivors,
Silverman et al. 2007

Ahctivation associated with short-term recall in chemotherapy-
treated (left) and untreated (right) subjects; color scale corresponds
to voxels with significant activation (p<0.01).

Meak activation occurring in the inferior frontal gyrus (bright yellow

area in left image), was highly significant (p<0.0005) in treated
patients

AUntreated patients showed more significant activation in the
parietal cortex (bright yellow area in right image).
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CLINICAL TRIAL

Gray matter reduction associated with systemic chemotherapy
for breast cancer: a prospective MRI study

Brenna C. McDonald - Susan K. Conroy -
Tim A. Ahles - John D. West - Andrew J. Saykin

Comparison of
chemotherapy
treated patients
and healthy
controls from
baseline to 1
month after
chemotherapy.

Areas in red
Indicate gray
matter density

deC“neS_ Fig. 2 Regional gray matter density declines in chemotherapy-treated
breast cancer patients from baseline to | month after chemotherapy




Patterns of Regional Gray Matter at 1 year Iin
Chemotherapy Treated Patients
a=improved pattern; b=persistent abnormalities



Can we disregard cognitive

complaints?
Self-Reported Objective
Cognitive Measures of
Complaints Cognitive
Function

A LITERATURE IS INCONSISTENT ON OVERLAP
BETWEEN COGNITIVE COMPLAINTS AND
NEUROPSYCHOLOGICAL TESTING

A CONCERNS THAT COGNITIVE COMPLAINTS MORE
OFTEN ASSOCIATED WITH MOOD AND ANXIETY



Cognitive Complaints
Why Important?

A Mounting evidence for post-treatment
symptoms associated with increased
pro-inflammatory cytokines

A Cognitive complaints frequently co-occur
with other symptoms; impact on quality of
life among long-term survivors suggested
by early research

A Subjective complaints need our attention
as well, e.g. pain, depression, fatigue



Role of Inflammation & Symptoms

Neuroendocrine-lmmune
Mechanisms and Mediators of Psychopathology
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Fatigue Severity
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Inflammation and Behavioral Symptoms After Breast
Cancer Treatment: Do Fatigue, Depression, and Sleep
Disturbance Share a Common Underlying Mechanism?

Julienne E. Bower, Patricia A. Ganz, Michael R. Irwin, Lorna Kwan, Elizabeth C. Breen, and Steve W. Cole
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Increased levels of TNF are associated with greater
fatigue severity in patients treated with chemotherapy.



Overview: Studies In Breast Cancer
Patients & Survivors

A Anxiety and depression are common, and
associated with cognitive complaints

A Impaired NP test performance found prior
to chemotherapy treatment

A Decline in NP function during treatment
that recovers by a year

A Symptoms and decrements in QOL are
common at end of primary treatment and
resolve over time



STUDY DESIGN

A Observational cohort study of women with
b stage O-lIIA breast cancer, age 21-65 yrs.
A Enrolled after completion of primary
| treatment (surgery, radiation,

chemotherapy) and before the start of
endocrine therapy

Designed to examine the impact of
endocrine therapy (tamoxifen, aromatase
Inhibitors) on cognitive function

A Comprehensive assessment of QOL,
symptoms, mood, neuropsychological
function, immune and endocrine function

Funding: NCI RO1 CA 109650 and the BCRF
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Baseline (T1) Cytokine Levels

Cytokine level Chemotherapy No Chemotherapy P-Value*
n=49 n=44

.

STNFRII (pg/ml) 4@ 2115.6 0.007

* Adjusted for age, radiation, BMI, alcohol use



Cognitive Complaints and sTNF-RI|

Patient’s Own Assessment of Functioning Inventory (PAOFI)

Memory Scale at T1

Chemotherapy = No Chemotherapy
(n=40) (n=42)

Correlation with log  (7=0.33, p=0.05  r=-0.06, p=0.72
STNFRII* e

* Controlling for age, I@ays from chemo to T1, and BMI




STNF-RII Change over 1 year* by
Chemo Status (n=93)
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*ANOVA controlling for age, radiation, alcoraxid BMI for change over time in
chemotherapy group (p=0.003}tést comparisons noted for each time point



Baseline sTNF-RII Levels Positively Correlates with 1-yr
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Early Conclusions from the MBS

A Cognitive complaints in breast cancer patients are
associated with poorer QOL and increased symptoms

A Combined chemotherapy and radiation are most
strongly associated with these findings

A Domain specific cognitive complaints are significantly
associated with NP performance, adding validity to
these complaints

A Using a variety of different methodologies ranging fror
genetics to brain imaging, we find consistent evidence
linking TNF activity pogteatment to cognitive function



What can be done to help with
ochemobraind ?



Preliminary Results from the CRS

A Pilot study of a Bveek group intervention; 2
hours of class with homework practice exercises

A Evaluated in breast cancer survivors with
cognitive complaints serious enough to interfere
with everyday activities

A Pre and postntervention evaluation of cognitive
complaints and NP test performance

A Results from 28 women who completed all
assessments



Self-reported Cognitive Complaints - Total

Pre Immediatepost 2months 6 months

Self-reported Cognitive Complaints - Memory

Pre Immediatepost 2 months 6 months

Overall and Memory specific complaints improved after the
Intervention
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What’s Next?

A We are now testing the intervention in a randomized
trial of breast cancer survivors with cognitive
complaints

A Why? Improvements may have occurred by chance or
through practice effects

A When?NOW!! All participants will receive the
Interventiom some early and some later. You must be
less than 5 years since treatment of breast cancer and
able to participate in the 5 week group intervention.

Contact Barbara Kahn at 310 -825-2520 to see If
you are eligible

Flyers are in the lobby.



When will we have more answers?

A Research is going on throughout the world to
address this problem

A Studies are underway to better understand
whoisor is not atrisk, and what treatments
are more likely to be associated with cognitive
problems

A Only through research will we find the
answer!



