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Chapter 1

General Introduction

Breast cancer is the most common malignancy in women in the Netherlands, with an
incidence of 13.000 annuaIIy.l Due to more effective treatment, earlier diagnosis, and the
introduction of a nationwide screening program in 1990, the prognosis of breast cancer

has improved substantially.

Systemic treatments for breast cancer

Systemic treatments such as chemotherapy and endocrine therapy play an important role
in the treatment of breast cancer in addition to loco-regional treatments such as surgery
and radiation. In postmenopausal women, approximately 75% of the breast tumors are
hormone sensitive.” For hormone-sensitive breast cancer, endocrine therapy is an
important treatment option. Tamoxifen (a selective estrogen receptor modulator [SERM])
has been the standard adjuvant endocrine treatment for postmenopausal women for
decades. More recently, several clinical trials showed that the inclusion of an aromatase
inhibitor (Al) in adjuvant endocrine therapy, for example, exemestane, anastrozole or

letrozole improves survival relative to treatment with tamoxifen onIy.3

Side effects of endocrine treatments

Endocrine treatments are aimed at estrogen deprivation by competitively binding to the
estrogen receptor (ER), as is the case with the SERM tamoxifen or by interfering with
estrogen biosynthesis, as is the case with Als. Many side effects of endocrine therapy,
such as hot flashes and mood disturbances, are related to estrogen deprivation and are
common to both tamoxifen and Als. In addition, tamoxifen has estrogenic effects that are
beneficial in some tissues: tamoxifen lowers serum cholesterol levels and protects against
bone loss and cardiovascular disease, but is also associated with a higher risk of
endometrial cancer and thromboembolic disease. Als are associated with a lower
incidence of gynecological symptoms and hot flashes than tamoxifen. However, Als are

associated with musculoskeletal side effects, such as arthralgia, myalgia and bone loss.*
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Cognitive impairment as a known side effect of chemotherapy

Cognitive impairment, as reflected by memory and concentration problems, in cancer
patients treated with chemotherapy for non-Central Nervous System (CNS) disease has
received increasing attention in the last decade. The knowledge about this potential side
effect of chemotherapy is growings, and current research aims to further increase the
understanding of the incidence, severity, risk factors, and causes of cognitive dysfunction,

as well as to improve ways to prevent or minimize adverse symptoms.

Rationale behind the study of potential cognitive side effects of endocrine treatment

Cognitive impairment as a potential side effect of endocrine treatments for breast cancer
has not been well studied. The rationale for a study into potential effects of endocrine
treatments on cognitive functioning can be found in the increasing evidence that
estrogens are important for CNS functioning and cognitive functioning.6 There are many
hypotheses related to estrogenic effects on brain tissue and brain functioning, including
estrogenic activity through receptors that are present in brain structures important for

cognitive functioning, such as the hippocampi and the cerebral cortex.”®

Evaluation of the putative neuroprotective effects of estrogens in neuropsychological
studies in women has led to partial support for a beneficial influence of estrogens on
cognitive functioning. For example, estrogen deprivation following surgical removal of the
ovaries in premenopausal women is associated with decreased verbal memory
performance, while estrogen replacement therapy (ERT) is associated with stable
cognitive performance in women who have had ovariectomies.”™® In addition, a case-
control study suggests that long-term estrogen deprivation following surgical menopause

. . . . . 11
increases the risk of dementia later in life.

Harmful effects of estrogen on the brain, however, have also been described. In a large
randomized, placebo-controlled trial, estrogen-containing hormone replacement therapy
was associated with an increased risk of dementia and stroke in women over 65 years of

128 This observation suggests that estrogens may only be neuroprotective during a

age
critical time period around menopause and that estrogens offer no benefit to elderly

women, in whom they may even have a detrimental effect."
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Because of the association between estrogens and cognitive functioning, it is theoretically
possible that endocrine therapy for breast cancer may also have an effect on cognitive
functioning. Although endocrine therapy is widely used among breast cancer patients, the

potential effects on cognitive functioning have hardly been studied.

Clinical importance of a study into potential cognitive side effects of endocrine treatment

Evaluation of potential cognitive effects of endocrine treatments for breast cancer is
relevant because intact cognitive functioning is considered to be an important aspect of
quality of life.” The impact of a decrease in cognitive functioning on a patient’s quality of
life might depend on, among others, the requirements of someone’s professional and
social situation relative to her cognitive capacities. As a consequence, this impact might
vary from woman to woman. Nevertheless, possible declines in cognitive functioning are a
source of concern for many people. A specific study on the effects of endocrine
treatments on cognitive functioning will improve the understanding of possibly distinctive,
cognitive effects of different endocrine treatments. Furthermore, attention needs to be
paid to the experiences of patients with respect to this important quality of life facet, as
well as to the roles of other factors, such as anxiety/depression, fatigue, and endocrine
treatment-specific side effects, in cognitive functioning. The derived knowledge can be
used to provide patients and health care professionals with evidence-based information
and guidelines regarding cognitive functioning. Such information has been scarce up to
now. In the future, the derived knowledge may also be used for the development of
intervention techniques for cancer patients who suffer from cognitive complaints and/or

cognitive dysfunction.

Neuropsychological substudy of the TEAM trial

In 2001, the Tamoxifen Exemestane Adjuvant Multinational (TEAM) trial started. The
TEAM trial is an international, open-label, randomized study in postmenopausal hormone-
sensitive breast cancer patients comparing the efficacy and safety of 5 years of adjuvant
exemestane (25 mg/day) with 2.5 to 3 years of tamoxifen (20 mg/day) followed by 2 to 2.5
years of exemestane. This large international trial had national side studies regarding
specific safety aspects, such as effects on bone health™ and blood Iipids.17 The current
thesis reports the results of the Dutch neuropsychological side study of the TEAM trial.

This side study aimed to evaluate the effects of two endocrine treatments (the SERM
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tamoxifen and the Al exemestane) on cognitive functioning in the context of a randomized
design. Cognitive functioning was measured with a battery of neuropsychological tests,
covering distinctive cognitive functions. The prospective character of the study and the
inclusion of several self-reported measures of cognitive functioning and quality of life
enabled us to investigate several additional relevant issues. Examples are the potential
presence of cognitive dysfunction before the start of endocrine treatment and

associations between self-reported cognitive functioning and cognitive test performance.

Outline of this thesis

Chapter 2 presents an overview of the current literature about possible influences of
endocrine therapy for postmenopausal breast cancer on cognitive functions, such as
memory, information processing speed and executive functioning. The first part of the
review will provide an introduction to the influence of estrogens on cognitive functioning,
with a focus on the effects detected in women during or after the menopausal transition.
In the second part, the neuropsychological literature on the impact of endocrine therapy

on cognitive functioning of breast cancer patients will be reviewed.

In Chapters 3 and 4, two studies with regard to cognitive functioning before the start of
endocrine treatment are described. In the first study (Chapter 3) we examined the impact
of four different definitions of cognitive impairment and two types of reference data (i.e.,
data from healthy postmenopausal women collected in the realm of the current study
versus published normative data) on the prevalence of cognitive impairment. The second
study (Chapter 4) aimed to indentify medical and psychological predictors for cognitive
performance of breast cancer patients before the start of adjuvant treatment, and to
compare cognitive performance of breast cancer patients and healthy controls, adjusted

for medical and psychological variables.

Chapter 5 describes the core study of this thesis, a prospective study investigating the
effects of tamoxifen and exemestane on cognitive functioning of postmenopausal breast
cancer patients who had not received chemotherapy. Breast cancer patients participating
in the TEAM trial underwent neuropsychological examinations before the start of
tamoxifen or exemestane treatment, and after one year of continuous treatment. A
healthy control group consisting of friends and relatives of the patients underwent the

same tests twice with an interval of one year. One of the advantages of including a control
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group is the possibility to account for practice effects which are inherent to repeated
neuropsychological testing. Because of the prospective nature of the study, we were able
to adjust for the cognitive differences between the groups at the first cognitive

assessment.

Chapter 6 describes a cross-sectional study investigating neuropsychological functioning in
postmenopausal breast cancer patients receiving endocrine treatment after completion of
chemotherapy. Participants were breast cancer patients, included in the TEAM trial, who
were randomly allocated to tamoxifen or exemestane after completion of
doxorubicin/cyclophosphamide (AC) chemotherapy. They underwent neuropsychological
examinations on average 2 years after continuous tamoxifen or exemestane treatment.
The study aimed to compare cognitive functioning of AC/tamoxifen users with that of
AC/exemestane users, and to compare cognitive functioning of the combined patient

group with that of healthy control women.

The study described in Chapter 7 focused on self-reported cognitive functioning of breast
cancer patients who used tamoxifen or exemestane. The prevalence of cognitive
complaints and the self-reported frequency of cognitive failures, as well as associations
between self-reported cognitive functioning, cognitive test performance, anxiety/

depression, fatigue and menopausal complaints were evaluated.

The general discussion, Chapter 8, presents the aims and main conclusions of the studies.
In addition, several methodological issues that have arisen from the studies will be
discussed. The chapter concludes with issues regarding the interpretation of the findings,

implications for clinical practice and recommendations for future research.
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