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Chapter 5

Abstract

Background: A number of patients who have undergone adjuvant (CMF) chemotherapy for
operative primary breast carcinoma have reported impaired cognitive function, sometimes
even years after completion of therapy. The possible role of cytostatic treatment as a causative
factor has scarcely been investigated. The objective of the current study was to examine the
late effects on neuropsychologic functioning of CMF adjuvant chemotherapy given to patients
with breast carcinoma.

Methods: Thirty-nine breast carcinoma patients who had been treated with adjuvant CMF (6
courses) followed (n = 20) by 3 years of tamoxifen 20 mg daily or not (n = 19) were
examined with neuropsychologic tests and interviews. The control group consisted of 34 age-
matched axillary lymph node negative breast carcinoma patients who received the same
surgical and radiation therapy but no systemic adjuvant treatment. The CMF patients were
examined a median of 1.9 years after the sixth CMF course, and the controls a median of 2.4
years after surgery of the primary tumor.

Results: Patients treated with CMF reported significantly more problems with concentration
(31% vs. 6%, P = 0.007) and with memory (21% vs. 3%, P = 0.022) than the control patients.
No relation was found between reported complaints and results on the neuropsychologic tests.
Impairment in cognitive function was found in 28% of the patients treated with chemotherapy
compared with 12% of the patients in the control group (odds ratio 6.4 [95% confidence
interval 1.5-27.6] P = 0.013). Hormonal therapy had no influence on patients' self-reports of
symptoms or cognitive function. Cognitive impairment following chemotherapy was noticed
in a broad domain of functioning, including attention. mental flexibility, speed of information
processing, visual memory, and motor function.

Conclusion: Breast carcinoma patients treated with adjuvant CMF chemotherapy have a
significantly higher risk of late cognitive impairment than breast carcinoma patients not
treated with chemotherapy (OR 6.4). This cognitive impairment is unaffected by anxiety,
depression, fatigue, and time since treatment, and not related to the self-reported complaints
of cognitive dysfunction.

Introduction

The rationale for adjuvant chemotherapy given after local treatment of primary breast
carcinoma is to eradicate the growth of possible occult metastases that would otherwise
become fatal. Although adjuvant chemotherapy given to patients treated with curative intent
has a proven beneficial effect on relapse free and overall survival, the rates of recurrence even
for women treated for Stage I breast carcinoma are still 20-30% at 10 years after surgery.'” In
choosing an adjuvant therapy regimen, potential benefits must be weighed against both short
term and long term side effects.
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Cognitive deficits after conventional CMF chemotherapy

The adjuvant chemotherapy regimen most widely used is the combination of
cyclophosphamide, methotrexate, and 5-fluorouracil (CMF), as first reported in 1976 by
Bonadonna et al. ®® Over the past two decades, various toxicities associated with
chemotherapy have been investigated and documented extensively. 6

One possible side effect of chemotherapy that has received little attention until now is long
term cognitive impairment. Neuropsychologic symptoms, in particular memory and
concentration problems, are frequently reported by cancer patients treated with chemotherapy,
even years after completion of treatment. In spite of this, there are few studies that have
systematically evaluated these reports of cognitive problems with standardized
neuropsychologic tests. Moreover, most studies lack sufficient patient numbers or uniformity
to allow definite conclusions on this topic. 22 Aside from this, most research conducted in
this area has addressed the neuropsychologic status of patients treated with chemotherapy for
metastatic disease, which makes it difficult to draw conclusions about the effect of
chemotherapy, as in the past patients in an advanced stage of their disease were usually
treated with other cytostatic regimens. 19 Furthermore, studies that have evaluated the
cognitive function of patients following chemotherapy as part of an adjuvant treatment
strategy have often focused on high dose regimens with autologous bone marrow
transplantation. 1316 ¥ jttle is known of late cognitive impairment in cancer patients treated
with conventional adjuvant chemotherapy.

The only study that has evaluated the neuropsychologic status of breast carcinoma patients
treated with conventional adjuvant chemotherapy revealed substantial deficits. 1> Wieneke and
Dienst examined the cognitive functioning of a group of 28 Stage I and II breast carcinoma
patients 3-18 months after completion of CMF chemotherapy. Seventy-five percent of the
patients scored 2 standard deviations below published test norms of healthy individuals
corrected for age, education, and gender on 1 or more of the 16 test measures. These findings
emerged in the context of no medically evident comorbidity, and they appeared unrelated to
depression or to demographic or treatment variables other than the length of chemotherapy. A
limitation of that study was the absence of a control group of cancer patients not treated with
chemotherapy. A control group is required to differentiate between cognitive deficits caused
by the psychologic burden of having cancer or by its treatment. Therefore, the status of the
cognitive deficits reported by Wieneke and Dienst remains unclear.

The current study was designed to examine the neuropsychologic functioning of breast
carcinoma patients following standard adjuvant chemotherapy with CMF, in comparison with
an appropriate control group consisting of breast carcinoma patients not treated with
chemotherapy, matched for age and time since treatment.
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Methods
Patients and Therapy

The study population consisted of two groups of patients: a group of operable primary breast
carcinoma patients with metastasis to axillary lymph nodes treated with adjuvant
chemotherapy (n = 39) and a control group consisting of axillary lymph node negative breast
carcinoma patients not treated with adjuvant chemotherapy (n = 34). The study samples
represent consecutive series of patients. At the time of the investigation, all patients were
clinically free of disease. Written informed consent was obtained from all patients. The study
was approved by the ethical committee of the hospital.

The breast carcinoma patients treated with chemotherapy had received six cycles of CMF
chemotherapy (cyclophosphamide 100 mg/m2 orally on Days 1-14, methotrexate 40 mg/m?2
intravenously on Days 1 and 8, and 5-fluorouracil 600 mg/m2 intravenously on Days 1 and
8). For a number of patients this chemotherapy was followed by tamoxifen 20 mg daily for 3
years (n = 20), according to the protocol of a prospective randomized Phase III trial of the
European Organization for Research and Treatment of Cancer (EORTC 10901), the objective
of which was to study the effects on survival and relapse free survival of tamoxifen
sequentially given after chemotherapy.

To be eligible for the neuropsychologic study. patients had to meet the following inclusion
criteriaz 1) no evidence of relapse or metastatic disease; 2) no history of
neurologic/psychiatric signs or symptoms that might lead to deviant neuropsychologic test
results: 3) no use of medication that might lead to deviant neuropsychologic test results (for
example, antidepressants or benzodiazepines); 4) no abuse of alcohol or drugs: and 5)
sufficient command of the Dutch language. Only patients who were off chemotherapy for at
least 6 months were enrolled in the cognitive functioning study.

The control group consisted of breast carcinoma patients not treated with chemotherapy,
matched for age and time since treatment. Inclusion criteria were the same as for the breast
carcinoma patients treated with chemotherapy.

Measures

The neuropsychologic status of all patients was assessed with a standard battery of tests. The
patients were also interviewed with regard to cognitive problems, health-related quality of
life, and anxiety and depression as experienced in daily life. Information about menopausal
status was recorded.

Neuropsychologic tests

A battery of 14 neuropsychologic tests (comprising 21 test indexes), covering a broad range
of functions, was used in this study. The tests were selected for reliability, validity, and
availability of (Dutch) norms, as well as their sensitivity for measuring cognitive functions.
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Cognitive deficits after conventional CMF chemotherapy

The cognitive functions described below are routinely evaluated in a neuropsychologic
examination.”> The following functions are examined: verbal function, memory,
attention/concentration, speed of information processing, motor function, visuoconstructional
function, and mental flexibility. The tests are described here in order of administration. For
each test the domain is indicated.

Rey Auditory Verbal Learning Test. This test 2425
term retention following interpolated activity and allows for a comparison between

measures both short term and longer

retrieval efficiency and learning. The Dutch version includes 5 learning trials of a 15-word
list, an interval of 20 minutes (filled with nonverbal tests), a delayed recall, and a
recognition trial consisting of the target words interspersed with 15 distractor words
(verbal memory).

Fepsy Finger-Tapping Task. This test 2 provides a measure for motor speed. The speed of
finger tapping is measured for the index finger of the right and left hand separately, 5 times
for a period of 10 seconds each (motor function).

Fepsy Visual Reaction Test. This test *% measures basic perceptuomotor performance.
Stimuli (a white square on the screen) are presented at random intervals by the computer
(speed of information processing).

Fepsy Binary Choice Test. This test *® reflects motor speed and gives information about the
decision-making process. The subject has to react differentially to a red square presented at
the left side of the screen and to a green square presented at the right side of the screen
(speed of information processing).

Fepsy Visual Searching Test. This test 2 gives an indication of the accuracy of information
processing and mental speed. The task consists of finding 1 grid pattern out of 24 that
matches the one in the center of the screen. Twenty-four different grid patterns have to be
found (speed of information processing).

Stroop Test. This test 738 assesses the ability to substitute an alternative response for a
more obvious reaction (naming the ink color of a word denoting a different color) and is
sensitive to disorders of executive (frontal) function. The test consists of 3 stimulus cards
containing 100 words, 100 colored rectangles, and 100 color-words, respectively (mental
flexibility).

Trailmaking A and B. This is a test * of visual conceptual and visuomotor tracking. It is
given in two parts, A and B. The subject must first draw lines to connect consecutively
numbered circles on one work sheet (Part A) and then connect the same number of
consecutively numbered and lettered circles on another worksheet by alternating between
the two sequences (Part B). The subject is urged to connect the circles as fast as possible
(attention/concentration and mental flexibility).

D2 Test. The D2 test *° assesses many functions, for instance the capacity for sustained
attention. Visual scanning and activation and inhibition of rapid responses are also
necessary for the successful performance of this cancellation task. The test consists of rows
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of letters randomly interspersed with a designated target letter. The subject is instructed to
cross out all target letters (attention/concentration).

Complex Figure Test: Copy and Recall. In this test 3132 copy evaluates visuoconstructional
ability and recall evaluates visual memory. The subject is asked to copy a complex figure,
and then after a few minutes the subject is asked to reproduce the figure without prior
warning (visuoconstructional function and visual memory).

Wordfluency Subtest from the S.A.N. Test. This subtest * involves a simple task requiring
the generation of words from a specific semantic category (animals) within a limited time.
Impairment revealed by this subtest can be related to language disorder, frontal
dysfunction, or deterioration of semantic memory (verbal function).

Digit Svmbol of the Wechsler Adult Intelligence Scale. This test ** involves a symbol
substitution task that requires visual-motor coordination, motor persistence, and sustained
attention. The test has been shown to be sensitive in detecting brain damage. The task
consists of pairing numbers to nonsense symbols as quickly as possible
(attention/concentration).

Digit Span of the Wechsler Adult Intelligence Scale. This subtest ** of the Wechsler Adult
Intelligence Scale involves forward and backward repetitions of series of digits and
provides measures of concentration and speed {attention/concentration).

Visual Reproduction Subtest of the Wechsler Memory Scale, Revised: Immediate and
Delayed Recall. This visual memory test > requires the subject to reproduce from memory
4 geometric designs, each shown for 10 seconds. After a delay of 20 minutes, the subject is
again asked to draw the figures; this is with prior warning (visual memory).

Dutch Adult Reading Test. This Dutch version of the National Adult Reading Test *°
provides a measure of premorbid intelligence quotient (1Q).

Self-reported complaints of cognitive functioning

All patients were interviewed about cognitive problems (memory, attention, thinking, and
language) encountered in daily life and were asked to indicate on a 5-point Likert scale the
extent to which these problems in each of these domains occurred in their daily lives (0 = not
at all, 1 = slightly, 2 = moderately, 3 = quite a bit, 4 = extremely). The questions of this
semistructured interview originated from a Dutch instrument designed to assess

psychopathologic symptoms. ¥/

Health-related quality of life, depression, and anxietv

Health-related quality of lifc was assessed with the EORTC QLQ-C30, a questionnaire
developed for use in clinical trials involving cancer patients. Its validity, reliability, and
sensitivity when administered to cancer patients are well established. 8 The EORTC QLQ-30
is a 30-item questionnaire that consists of 5 functional scales (physical, role, cognitive,
emotional, and social functioning), 3 symptom scales (fatigue, pain, nausea and vomiting),
and a general health and quality-of-life scale. Five single items measure complaints often
mentioned by cancer patients (loss of appetite, dyspnea, sleep disturbance, constipation, and
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