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Summary

Background: The use of endocrine therapy (ET) in post-
menopausal breast cancer patients may affect their cogni-
tive status. This study aims to assess the effects of tamoxi-
fen and aromatase inhibitors (Als) on quality of life (QolL)
and cognitive functions in breast cancer patients. Patients
and Methods: The study included 101 patients receiving
tamoxifen, 97 patients receiving Als, and 95 patients with-
out any ET. All patients completed both the European Orga-
nization for Research and Treatment of Cancer (EORTC)
QLQ-C30 and the Short Form-12 (SF-12) questionnaires.
Results: The patients’ characteristics were similar between
the groups. The mean duration of ET was 2.6 years for
tamoxifen and 2.5 years for Als. EORTC QLQ-C30 global
scores and cognitive functioning scores as well as SF-12
mental scorings (mcs) were found not significantly different
between patients without any ET and those receiving
tamoxifen or Als (p = 0.529, p = 0.333, and p = 0.452, respec-
tively). SF-12 mcs correlated moderately with EORTC QLQ-
C30 global scores for the 3 treatment groups (all p values
< 0.001). Conclusion: Our study suggests that QoL and
cognitive functions are similar in patients receiving Als or
tamoxifen. Moreover, it appears that these parameters also
do not differ in patients with respect to the use of ET.

Schliisselworter
Aromatasehemmer - Mammakarzinom - Kognitive Funktion -
Endokrine Therapie - Lebensqualitat - Tamoxifen

Zusammenfassung

Hintergrund: Es ist moglich, dass der Einsatz endokriner
Therapie bei postmenopausalen Mammakarzinom-Patien-
tinnen deren kognitiven Status beeinflusst. Ziel der vorlie-
genden Studie ist es, die Auswirkungen von Tamoxifen und
Aromatasehemmern auf die Lebensqualitat und kognitive
Funktionen von Mammakarzinom-Patientinnen zu bewer-
ten. Patientinnen und Methoden: Von der Studienpopula-
tion erhielten 101 Patientinnen Tamoxifen, 97 Aromatase-
hemmer und 95 keinerlei endokrine Therapie. Alle Patientin-
nen flllten sowohl den EORTC (European Organization for
Research and Treatment of Cancer)-QLQ-C30- als auch den
SF-12 (Short Form-12)-Fragebogen aus. Ergebnisse: Die
Patientenmerkmale waren in allen Gruppen vergleichbar.
Die mittlere Behandlungsdauer war 2,6 Jahre im Falle von
Tamoxifen und 2,5 Jahre im Falle von Aromatasehemmern.
Die Auswertung sowohl des EORTC-QLQ-C30-Fragebogens
(global sowie kognitive Funktion) als auch des SF-12-Frage-
bogens (mentale Bewertung) zeigten keine signifikanten
Unterschiede zwischen Patientinnen ohne endokrine The-
rapie und Patientinnen unter Behandlung mit Tamoxifen
bzw. Aromatasehemmern (p = 0,529, p = 0,333 bzw. p =
0,452). In den 3 Behandlungsgruppen war die mentale
Bewertung mit SF-12 mittelgradig mit der globalen EORTC-
QLQ-C30-Bewertung korreliert (alle p-Werte < 0,001).
Schlussfolgerung: Unsere Studie deutet an, dass Patientin-
nen unter Behandlung mit Tamoxifen bzw. Aromatasehem-
mern vergleichbare Lebensqualitat bzw. kognitive Funk-
tionen aufweisen. Desweiteren erscheinen diese Parameter
keine Unterschiede in Bezug auf den Einsatz endokriner
Therapie zu zeigen.
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Introduction

Breast cancer is the most common cancer in females and the
second most common cause of death in the world. Approxi-
mately three-quarters of all invasive breast tumors are estro-
gen receptor (ER)- and/or progesterone receptor-positive,
and these patients are classified as having hormone receptor-
positive (HR+) disease [1]. HR+ patients benefit from endo-
crine therapy (ET) such as tamoxifen as well as aromatase in-
hibitors (Als) including letrozole, anastrozole, and exemes-
tane. While Als are only used in postmenopausal breast can-
cer patients, tamoxifen, a selective ER-modulating agent, is
an effective treatment option for pre- and postmenopausal
patients. Currently, ET is recommended to be administered
for 5 years as adjuvant treatment for early breast cancer. Al-
though both tamoxifen and Als are well tolerated and have
excellent outcomes, their side effects differ considerably. Hot
flushes, vaginal discharge and bleeding, fatigue, and an in-
creased risk of endometrial cancer and thromboembolic
events are common side effects reported in patients treated
with tamoxifen. Al-related toxicities mainly include muscu-
loskeletal side effects such as arthralgia, arthritis, osteopenia,
osteoporosis and osteoporosis-related fractures, hyperlipi-
demia, as well as coronary heart disease [2-5]. The state of
cognitive functions after Al use has not yet been fully estab-
lished. The BIG-1-98 study demonstrated that the use of
letrozole improved cognitive functions in comparison to
tamoxifen [6]. However, other studies revealed that ET with
tamoxifen and Als had no detectable effects on cognitive
functions in patients with breast cancer [7]. This study aimed
to assess the effects of ET with tamoxifen or Als on quality of

life (QoL) and cognitive functions in patients with breast
cancer.

Patients and Methods

This cross-sectional study included breast cancer patients who were
treated in the Department of Medical Oncology at the Hacettepe Univer-
sity Institute of Oncology between June 2007 and March 2009. The demo-
graphic, clinical, and pathologic features of all patients were recorded in a
Microsoft Excel 2007-based database. Educational level, income, comor-
bidities, and marital status of each patient were recorded in the database
at the time of questionnaire completion. To evaluate the effects of ET on
cognitive functions, patients enrolled in the study were categorized into
3 different groups: patients receiving tamoxifen or patients receiving Als
or patients not receiving any hormonal agents. Patients who were treated
for less than 6 months with ET agents, who discontinued ET for more
than 3 months, and who were older than 70 years of age were excluded.
The QoL of the patients was assessed with Turkish versions of the Euro-
pean Organization for Research and Treatment of Cancer (EORTC)
QLQ-C30 and Short Form-12 (SF-12) questionnaires. The breast cancer
follow-up form and the QoL survey forms were filled in under the super-
vision of 2 trained interviewers using a face-to-face interview method dur-
ing routine periodic follow-up sessions for each patient. The study proto-
col was approved by the Ethical Committee of the Hacettepe University
Faculty of Medicine before the initiation of the survey, and a written
informed consent was obtained from each patient (approval no.: TBK-
07/4-5; approval date: 01.03.2007).

Quality of Life Scales and Their Evaluation

A different database was established to assess the QoL scale forms using
the Statistical Package for Social Sciences (SPSS) version 15.0 (IBM
Corporation, Armonk, NY, USA). The information in the questionnaires
was transferred to the database. QoL scores were calculated using the
formulas below.

Table 1. Patient

No ET TMX Als p
(n=95) (n=101) (n=97) characteristics and
Mean age (range), years 49.7 (23-72) 514 (27-84) 55.8 (33-81) 0.001 quality of life scores
Duration of ET, mean (range), years - 2.6 (0.8-4.8) 2.5(0.8-4.4)
Marital status, %
Single 31 33 36 0.154
Married 69 67 64
Comorbidity, %
No 55 54 44 0.753
Yes 45 46 56
Income, %
< 1,000 TL 47 48 49 0.982
1,001-3,000 TL 41 42 41
>3,000 TL 12 10 10
Education level, %
Literate 15 18 16 0.500
Primary school 45 39 51
High school 40 44 33
Her2, %
Negative 50 55 56 0.276
Positive 50 45 44
Stage, %
I-11 48 60 56 0.292
II-1v 52 40 44
Chemotherapy
No 9 18 9 0.076
Yes 91 82 91

TL = Turkish liras; ET = endocrine therapy; TMX = tamoxifen; Als = aromatase inhibitors.
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EORTC QLQ-C30

To calculate a functional score (FS), the total score a patient acquired
from 15 questions was divided into the total number of questions (15),
and thereby a raw score (RS) was calculated. The difference between the
highest (4) and the lowest scores (1) pertaining to the answers gave the
range values (3). With these values, FS was calculated according to the
following formula: FS = (1-(RS-1)/range)x100.

In order to calculate a social functional score (SFS), the total score
that a patient got from questions 26 and 27 was divided into the total
number of questions (2), and thereby a RS was calculated. The difference
between the highest (4) and the lowest scores (1) belonging to the an-
swers gave the range values (3). With these values, SFS was calculated
using the following formula: SFS = (1-(RS-1)/range)x100.

To calculate a symptom score (SS), the total score was divided into the
total number of questions (13), out of which an RS was calculated. The
difference between the highest (4) and the lowest scores pertaining to the
answers (1) gave the range values (3). With these values, SS was calcu-
lated according to the following formula: SS = ((RS-1)/range)x100.

To calculate a fatigue score (FAS) in the symptom scale, the total
score a patient obtained from questions 10, 12, and 18 was divided into
the total number of questions (3), and thereby an RS was calculated. The
difference between the highest (4) and the lowest scores concerning the
answers (1) gave the range values (3). With these values, an FAS was
calculated using the following formula: FAS = ((RS-1)/range)x100.

In order to calculate a general health score (GSS), the total score
obtained from the last 2 questions was divided into the total number of
questions (2), and then an RS was calculated. Again, the difference be-
tween the highest (7) and the lowest scores (1) was calculated as a range
value. With this value, a GSS was calculated using the following formula:
GSS = ((RS-1)/range)x100.

SF-12

The SF-12 questionnaire comprises a subset of 12 items from which the
physical and mental components of the SF-12 are constructed as unique
scores. These 12 items are used to construct the physical component
summary (PCS) and the mental component summary (MCS) [8]. SF-12
PCS and MCS scores were generated based on a mean of 50 and a stan-
dard deviation of 10 using population norms [9].

Statistical Analysis

All statistical analyses were conducted using SPSS version 15.0 for Win-
dows (SPSS Inc., Chicago, IL, USA). Patient characteristics were ana-
lyzed using the chi-square test and Student’s t-test. For all evaluations,
statistical significance was set at p < 0.05. The effect of ET on cognitive

functions was assessed using univariate ANOVA. The correlation among
different study groups was evaluated with Spearman’s rank correlation
analysis. When a calculated p value was significant (p < 0.05), Bonferonni
correction was performed. Also, a partial correlation analysis was per-
formed to evaluate the correlation among the QoL scores.

Results

In this study, a total of 293 patients with breast cancer were
evaluated. The study population consisted of 101 (34.5%) pa-
tients receiving tamoxifen, 97 (33.1%) patients receiving Als,
and 95 (32.4%) patients not receiving any ET. Patient charac-
teristics are summarized in table 1. The mean age was signifi-
cantly higher in patients treated with Als compared to those
receiving tamoxifen or those not receiving any ET (56 vs. 51
vs. 50, respectively; p < 0.001). The mean duration of ET was
2.6 years for tamoxifen and 2.5 years for Als. Demographic
features such as comorbidities, marital status, educational
levels, and income were not significantly different among the
3 groups. Furthermore, disease stage, Her2 status, and use of
chemotherapy were similar between the groups at the time of
questionnaire completion. All QoL scores of the study popu-
lation are presented in table 2. EORTC QLQ-C30 global
scores and cognitive function scores as well as SF-12 mental
scorings (MCS) were not significantly different between the
3 groups (p = 0.529, p = 0.333, and p = 0.452 for patients not
receiving any ET, patients receiving tamoxifen, and patients
receiving Als, respectively). The calculated correlations are
shown in table 3. SF-12 MCS correlated moderately with
EORTC QLQ-C30 global scores for the 3 treatment groups
(all p values < 0.001). This correlation was also observed
between the MCS and EORTC cognitive functioning (p =
0.010 for the no ET group, p < 0.001 for the tamoxifen group,
and p = 0.024 for the Al group). In the subgroup analyses, no
difference was observed in cognitive functions, global QoL
scorings, and SF-12 MCS scorings when analyses were per-
formed according to clinical parameters including age, educa-

Table 2. Quality of

No ET T™X Als p

life scoring in the Global 658+224 665 +22.5 63.0=20.8 0.529

study population Physical functioning 70.5+17.8 72.7+20.7 64.6 + 23.4 0.069

(mean + standard Role functioning 78.6 +27.2 83.3 +26.6 80.2 +29.5 0.513

deviation) Emotional functioning 762 +21.3 70.5 +24.6 66.5 +26.0 0.154
Cognitive functioning 81.9 +24.0 76.7 +25.4 78.6 +21.1 0.333
Social functioning 74.8 +24.5 81.5+25.7 78.6 +28.3 0.216
Fatigue 36.2+21.9 36.2 +26.9 43.7+26.2 0.299
Nausea and vomiting 148 £25.3 8.7x17.9 11.9 +20.8 0.164
Pain 28.1 +28.6 26.9 +29.5 32.3+30.5 0.614
Dyspnea 12.9 £20.7 15.0 £23.6 19.1 £28.5 0.262
Insomnia 28.6+31.2 23.7+31.0 333+349 0.132
Appetite loss 148 +25.1 10.8 £21.7 14.8 £21.9 0.609
Constipation 14.8 +27.0 23.8+29.1 15.9 +26.7 0.504
Diarrhea 11.0£22.5 79 +£185 7.4+202 0.968
SF-12 mental scoring (MCS) 46.5+11.3 47.7+10.7 46.0 +10.5 0.452
SF-12 physical scoring (PCS) 415+ 9.2 433+ 94 422 +10.6 0.129
ET = Endocrine therapy; TMX = tamoxifen; Als = aromatase inhibitors; SF-12 = Short Form-12.
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Table 3. Correlation analysis among the study groups

SF-12 mental scoring

r P

No endocrine therapy

EORTC global scoring 0.42 < 0.001

Cognitive functioning 0.27 0.010
TMX

EORTC global scoring 0.42 < 0.001

Cognitive functioning 0.50 < 0.001
Als

EORTC global scoring 0.53 < 0.001

Cognitive functioning 0.24 0.024

TMX = Tamoxifen; Als = aromatase inhibitors; SF-12 = Short Form-12;
EORTC = European Organization for Research and Treatment
of Cancer; r = correlation coefficient.

tional level, income, chemotherapy use, comorbidities, and
disease stage. Also, SF-12 MCS, PCS, and all EORTC QoL
scores including cognitive functioning were similar between
pre- and postmenopausal breast cancer patients.

Discussion

ET is a standard treatment approach in HR+ breast cancer.
Current guidelines recommend that all women with HR+ dis-
ease should receive at least 5 years of adjuvant ET [10]. The
risk of recurrence in these patients is reduced by approxi-
mately 50% with the use of ET. It was reported recently that
hormone therapy with Al alone or with sequential Al and
tamoxifen in postmenopausal breast cancer patients resulted
in lower recurrence rates compared to patients receiving
tamoxifen alone. Despite favorable outcomes obtained with
Als, issues such as which AI is more beneficial or which
scheme (upfront or sequential) is better are still unclear.

Although ET provides reduced recurrence, it may also
cause undesirable effects like thrombosis, bone fractures, and
endometrial carcinoma. These adverse effects are usually
evaluated by physicians at the follow-up appointments. How-
ever, QoL and its subcomponents in patients receiving ET are
generally underestimated. Cognitive function is one of the
major components of QoL, and the effects of ET on cognitive
functions and global QoL scores during or after therapy are
still debated.

There are 2 different types of ER, namely ER-alpha and
ER-beta, and these receptors are frequently distributed in
different tissue and organs. In the brain, both receptors are
expressed [11]. In preclinical studies, estradiol and related
mediators were demonstrated to have a neuroprotective
effect [12, 13]. Tamoxifen binds to each ER with similar affin-
ity. However, the effects of tamoxifen on brain tissue have not
been well characterized. Ernst et al. [14] suggested that
tamoxifen had an effect similar to that of estrogen on the
brain and that both drugs might be neuroprotective. In an-
other study, the authors evaluated the effects of estrogen and
tamoxifen on brain function and structure [15]. The results of
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this study supported that although estrogen had a neuropro-
tective effect, tamoxifen plays an antagonistic role both in the
frontal lobes and the hippocampus. Moreover, some experi-
mental studies suggested that tamoxifen had little or no effect
on cognitive function [16, 17]. In contrast, some authors insist
that the drug had detrimental effects on cognitive function
due to its antiestrogenic effect [18].

The association between cognitive functions and Al use
has been assessed in subgroup analyses in a number of clinical
trials. In 1 of these studies, breast cancer patients receiving
adjuvant letrozole for 5 years had better cognitive functions
than those receiving tamoxifen [6]. The authors also evalu-
ated cognitive functions in postmenopausal breast cancer pa-
tients during the 5th year of treatment and 1 year after the
end of treatment. The results showed that cognitive functions
1 year after the cessation of adjuvant ET were better com-
pared to those at the Sth year of treatment [19].

It was reported from the IBIS-II study that there was no
change in cognitive function with anastrozole use [20]. Mem-
ory functions were found to be impaired at 6 months with an-
astrozole but were similar between the 2 treatment arms at 24
months. Furthermore, the results of a substudy of the ATAC
study demonstrated that the anastrozole group had worse ver-
bal memory [21]. In another study, Bender et al. [22] evalu-
ated the cognitive functions in patients treated with ET for at
least 3 months. Memory as well as verbal and visual learning
were poorer with anastrozole in comparison to tamoxifen.
Those findings were consistent with the results of another
study with a small sample size [23]. The mentioned studies
suggest that hormonal therapies with both tamoxifen and
anastrozole have negative effects on cognition.

In this study, ET with either tamoxifen or Als was found to
have no effect on cognitive function when compared to pa-
tients not receiving any ET. The outcomes of the QoL scoring
including SF-12 MCS, EORTC QLQ-C30 global scores, and
cognitive function scores were similar in all groups. Also,
there was no difference between any of the study groups in
terms of QoL scores when corrected for clinical parameters
like educational level, income, chemotherapy use, and age.
Similar to this study, the effect of adjuvant exemestane on
cognitive function was assessed in the TEAM trial [24]. Cog-
nitive functions were compared in 3 different groups consist-
ing of patients receiving exemestane or tamoxifen and healthy
controls. Cognitive functions were slightly better in the ex-
emestane group than in healthy controls. However, all cogni-
tive domains were found to be significantly worse in patients
treated with tamoxifen than in those receiving exemestane
and in healthy controls.

There are some limitations of this study. First of all, QoL
assessment was performed in a cross-sectional design. If a
comparison was to be performed using the questionnaires
before and after treatment, the effects of ET on cognitive
function and QoL could be more suitably identified. Another
limitation was the duration of the use of ET. In this study,
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patients who received ET for a minimum of 6 months were

included. However, cognitive functions may also be impaired

due to long-term use of ET. Another limitation was that the
Al group consisted of only patients receiving letrozole or

Council of Turkey.

anastrozole. Also, our patients received either Als alone or
sequential therapy following 2-3 years after tamoxifen. How-

ever, in those cases, the switch to tamoxifen from Als

occurred at least 6 months prior to the time of the question-

naire. In conclusion, our study suggests that cognitive func-

tions and QoL scores are similar between patients receiving
Als or tamoxifen, and that receiving any ET changed neither
cognitive functions nor QoL scores. Larger randomized pro-
spective clinical trials are needed to support these findings.
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