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GENERAL INTRODUCTION 

Breast cancer is a major public health problem. It is the most common 
malignancy in women. Breast cancer accounts for one-third of all cancers in 
females and 24% of the patients are younger than 55 years of age. The number 
of women with breast cancer is increasing. Each year, over 1.1 million females 
worldwide are diagnosed with breast cancer and 410,000 women die of the 
disease. More than 10% all Dutch women will develop breast cancer and 70-80% 
of all breast cancer patients will survive over 5 years. 
In the absence of distant metastases, patients receive loco-regional therapy with 
or without adjuvant systemic therapy. Loco-regional therapy consists of either a 
modified radical mastectomy, in some cases followed by local radiotherapy or 
breast-conserving surgery with removal of the primary tumor and axillary 
lymphadenectomy followed by irradiation. Adjuvant therapy is aimed at 
destroying micro metastases, and consists of chemotherapy, hormonal 
treatment and the antibody trastuzumab against the epidermal growth factor 
HER2, or a combination. These adjuvant treatments have successfully resulted in 
a lowering of the risk of recurrence and death of this disease. The side effects of 
adjuvant treatments however can cause physical and psychological problems 
and the number of patients receiving adjuvant systemic therapy is rising. On top 
of this the period over which hormonal therapy is administered has increased to 
several years. The higher change to survive in combination with the rising 
number of treated patients makes the long-term side effects of breast cancer 
treatment of utmost value. In 1948, Karnofsky et al reported the first efforts of 
physicians to assess the effect of cancer treatments on patients’ quality of life, 
not just on the quantity of life. The recognition that the patient’s well-being is 
an important issue has grown over the last quarter of a century. Health Related 
Quality of Life (HRQoL) is a broad concept, which takes many factors into 
account, including physical, emotional, sexual, social, and cognitive functions, 
as well as symptoms of disease and treatment. All these various functions and 
symptoms are assessed by and from the perspective of the patient. Better 
knowledge about the impact of adjuvant therapy on HRQoL is important for the 
evaluation of treatment, for adequate information to patients about future 
health effects, for treatment decision by physicians and patients and for 
interventions that reduce the negative effects of the treatment. 
 
This thesis focuses on a number of potential long-term side effects of adjuvant 
breast cancer treatment. Because of the dismal prognosis of patients with 
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extensive axillary nodal involvement, over the last 10 years a variety of new 
treatment regimens has been tested. These include adjuvant dose-dense, as 
well as high-dose chemotherapy with hematopoietic stem-cell reinfusion. In a 
large multi center prospective Dutch study patients were randomized between a 
conventional and high-dose chemotherapy regimen, both followed by 
radiotherapy and tamoxifen. In this study HRQoL was included as a secondary 
endpoint. 

CONTENTS OF THE THESIS 

In Chapter 2 we evaluated and compared Health Related Quality of Life (HRQoL) 
after conventional- and high-dose adjuvant chemotherapy in patients with 
high-risk breast cancer. Patients were randomized between a conventional and 
high-dose chemotherapy regimen, both followed by radiotherapy and 
tamoxifen. HRQoL was evaluated until disease progression, using the Short-
Form 36 (SF-36), Visual Analogue Scale (VAS) and Rotterdam Symptom Checklist 
(RSCL) and assessed every 6 months for 5 years following randomization. For 
the SF-36, data from healthy Dutch women with the same age distribution 
served as reference value. 
A frequently mentioned symptom by many patients in this study was fatigue. 
Other studies also found that many cancer survivors report fatigue after the 
completion of cancer treatment. Fatigue is reported to be highly distressing to 
patients and is limiting the quality of life. A better understanding of long-term 
fatigue in cancer survivors is, thus, fundamental to the development of 
appropriate intervention strategies. In Chapter 3 fatigue after breast cancer 
treatment was addressed. We investigated whether standard or high-dose 
chemotherapy leads to changes in fatigue, hemoglobin (Hb), mental health, 
muscle and joint pain, and menopausal status from pre- to post-treatment and 
to evaluate whether fatigue is associated with these factors in disease-free 
breast cancer patients. Eight hundred eighty-five patients were randomly 
assigned between two chemotherapy regimens both followed by radiotherapy 
and tamoxifen. Fatigue was assessed using vitality scale, poor mental health 
using mental health scale both of Short-Form 36, muscle and joint pain with 
Rotterdam Symptom Checklist, and Hb levels were assessed before and 1, 2, and 
3 years after chemotherapy. 
Besides fatigue, hot flashes are often reported by patients with a history of 
breast cancer. Breast cancer patients experience more frequent and more severe 
hot flashes than healthy postmenopausal women. This is mainly the result of 
systemic breast cancer treatment such as chemotherapy and endocrine therapy. 
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Cytotoxic agents induce ovarian damage, which can become clinically manifest 
by the sudden onset of menopause. The abrupt and premature induction of 
menopause by chemotherapy may lead to exaggerated menopausal symptoms, 
including hot flashes. 
Endocrine agents such as tamoxifen, aromatase inhibitors, and luteinizing 
hormone releasing hormone (LHRH) analogues are all used in the treatment of 
early or advanced breast cancer and hot flashes are a frequent side effect. 
Treatment of these hot flashes is relevant, because they may impair quality of 
life and may negatively influence adherence to endocrine treatment. In Chapter 
4 a literature search was conducted concerning the pathophysiologic 
mechanisms leading to hot flashes, their prevalence and severity in breast 
cancer patients, their influence on HRQoL, and the therapeutic options. 
Venlafaxine and clonidine are two non-hormonal treatment options. A 
randomized, prospective double blind study was performed comparing 
venlafaxine and clonidine as treatment of hot flashes in breast cancer patients. 
Side effects, efficacy, quality of life and sexual functioning were investigated and 
described in Chapter 5. 
There are several types of endocrine treatment available such as selective 
estrogen receptor modulators (SERMs), non-steroidal and steroidal aromatase 
inhibitors, progestins and luteinising hormone-releasing hormone (LHRH) 
agonists. Endocrine treatment is based on the presence of estrogen receptor 
and/or progesterone receptor status of the breast cancer cells. These drugs are 
targeted either directly at the estrogen receptor (tamoxifen) or at eliminating the 
estrogen production. The latter is achieved by inhibiting the conversion of 
androgens into estrogens (aromatase inhibitors) or by blocking on the 
hypothalamic-pituitary axis (LHRH analogues). A more direct way is surgical 
removal of the ovaries. Endocrine treatment is an important treatment modality 
in the adjuvant and palliative setting for breast cancer patients. The long-term 
impact of endocrine therapies is increasingly relevant, as patients are treated for 
many years, the number of breast cancer survivors is increasing and more and 
younger women are treated with this modality. Chapter 6 provides a literature-
based overview of side effects of hormonal treatment in pre- and 
postmenopausal breast cancer patients, both in the early and advanced cancer 
and the influence on HRQoL and sexuality. The best-known drug for the 
treatment of breast cancer is tamoxifen, a non-steroidal anti-estrogen. 
Unfortunately tamoxifen may increase the risk of endometrial carcinoma two- to 
threefold, but this is exclusively described in postmenopausal women. In 
Chapter 7 the frequent occurrence of hyperplasia of the stroma of the 
endometrium in a postmenopausal patient after 2 years of tamoxifen treatment 
is documented and reported. Data on gynaecological effects of tamoxifen in 
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premenopausal women are scarce. In Chapter 7.1 a case report of a 
postmenopausal woman with breast cancer using tamoxifen is described which 
illustrates that tamoxifen can induce gynaecological changes that raise 
diagnostic problems. 
In Chapter 7.2 we investigated the influence of tamoxifen on the endometrium 
and the menstrual cycle in premenopausal breast cancer patients. Breast cancer 
patients using tamoxifen and 55 years of age or younger were investigated. 
Transvaginal ultrasonography was performed and serum levels of estradiol and 
follicle-stimulating hormone were determined. Patients with an endometrial 
response of >12 mm were offered an hysteroscopy and curettage. 
Finally in Chapter 8, a summary is given of this thesis together with some future 
perspectives for further research in this area. 
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Prospective study of long-term 
impact of adjuvant high-dose 
and conventional-dose 
chemotherapy on health-related 
quality of life 

C. Buijs1, S. Rodenhuis2, C.M. Seynaeve3, Q.G.C.M. van Hoesel4, E. van der Wall5, 
W.J.M. Smit6, M.A. Nooij7, E. Voest5, P. Hupperets8, E.M. TenVergert1, H. van 
Tinteren2, P.H.B. Willemse1, M.J.E. Mourits1, N.K. Aaronson2, W.J. Post1, E.G.E. de 
Vries1 
 
 
 
1University Medical Center Groningen and University of Groningen, Groningen, 2The Netherlands Cancer 
Institute, Amsterdam, 3Erasmus Medical Center/Daniel den Hoed Cancer Center, Rotterdam, 4University 
Medical Center Nijmegen, Nijmegen, 5University Medical Center Utrecht, Utrecht, 6Medical Spectrum 
Twente, Enschede, 7Leiden University Medical Center, Leiden, 8University Hospital, Maastricht, the 
Netherlands 

J Clin Oncol 2007; 25:5403-5409 
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ABSTRACT 

Purpose 
To evaluate and compare Health Related Quality of Life (HRQoL) after 
conventional- and high-dose adjuvant chemotherapy in patients with high-risk 
breast cancer. 

Patients and methods 
Patients were randomized between a conventional and high-dose chemotherapy 
regimen; both followed by radiotherapy and tamoxifen. HRQoL was evaluated 
until disease progression, using the Short-Form (SF-36), Visual Analogue Scale 
(VAS) and Rotterdam Symptom Checklist (RSCL) and assessed every 6 months for 
5 years following randomization. For the SF-36 data from healthy Dutch women 
with the same age distribution served as reference value. 

Results 
804 patients (405 conventional-dose, 399 high-dose chemotherapy) were 
included. Median follow-up was 57 months. Directly after high-dose 
chemotherapy HRQoL decreased more compared to conventional chemotherapy 
for all SF-36 subscales. After 1 year the reference value of healthy women was 
reached in both groups. Small differences were observed between the two 
groups in the subscale role-physical and role-emotional, but 1 year after 
treatment these differences were minor and not clinically relevant. During 
follow-up, patients with a lower educational level and many complaints before 
chemotherapy experienced a worse HRQoL. 

Conclusion 
Shortly after high-dose chemotherapy, HRQoL was more affected than after 
conventional-dose chemotherapy. One year after randomization differences 
were negligible. Identifying patients who have a higher chance of persistent 
impaired quality of life after treatment, in the present study those with a lower 
educational level and many complaints before chemotherapy, is important and 
may open the way for better patient-tailored prevention strategies. 
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INTRODUCTION 

Adjuvant therapy is administered increasingly to women with breast cancer, 
resulting in delayed disease recurrence and improved survival. Because of the 
dismal prognosis of patients with extensive axillary nodal involvement, over the 
last 10 years a variety of new treatment regimens has been tested. These include 
adjuvant dose-dense, as well as high-dose chemotherapy with hematopoietic 
stem-cell reinfusion. A number of randomized studies have been performed.1 A 
recent meta-analysis shows a significant benefit in event-free survival for the 
high-dose group at 3 and 4 years. Overall survival rates were not significantly 
different, but most studies are still immature.1 
Relatively little is known about the long-term effects of adjuvant therapy on 
patients’ well-being. Long-term data concerning health-related quality of life 
(HRQoL) in breast cancer patients following chemotherapy, particularly after 
high-dose chemotherapy, are limited.2-10 Most studies used cross-sectional 
designs with small and heterogeneous patient samples, and relatively short 
follow-up. 
In a Dutch randomized, multi-center study, high-dose chemotherapy improved 
relapse-free survival of stage II and III breast cancer patients with 10 or more 
positive axillary lymph nodes.11 An update showed a trend for a better relapse-
free survival in the high-dose arm. For the 621 patients with HER2/neu-negative 
disease there was a relapse-free survival and survival benefit of high-dose 
therapy.12 HRQoL was included as a secondary endpoint. In this paper we report 
the longitudinal HRQoL results of this trial. 

PATIENTS AND METHODS 

Patients 
Patients with stage II-III breast cancer were eligible for the trial if they had ≥ 4 
positive axillary lymph nodes, an ECOG-Zubrod performance status of 0 or 1, 
and if they were younger than 56 years. Prior to randomization, patients were 
stratified according to age (< 50 years versus ≥ 50 years), menopausal status 
(pre- or postmenopausal), number of lymph node metastases (4-9 or ≥ 10) and 
tumor size (pT1, pT2, or pT3).11,12 
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Treatment regimens 
Patients received 5 cycles of 5-fluorouracil (500 mg/m2), epirubicin (90 mg/m2), 
and cyclophosphamide (500 mg/m2) (FEC) or 4 cycles FEC followed by one cycle 
of high-dose chemotherapy consisting of cylophosphamide 6 g/m2, thiotepa 
480 mg/m2 and carboplatin 1600 mg/m2 over 4 days and autologous 
peripheral-stem cell re-infusion. The original protocol included tamoxifen, 40 
mg daily for 2 years. During the trial, it became clear that 5 years tamoxifen was 
superior to 2 years. Patients with hormone-receptor-positive cancer therefore 
continued to receive tamoxifen for, in total, 5 years.11 
The Medical Ethical Committee of the participating hospitals approved the study 
and all patients gave informed consent. 

Health Related Quality of Life measures 
HRQoL was assessed by means of a Visual Analogue Scale (VAS) for general 
health perception, the Short-Form 36 Health Survey (SF-36), and the Rotterdam 
Symptom Checklist (RSCL). The VAS scale ranged from 0 (worst imaginable 
health state) to 100 (best imaginable health state). 
The SF-36 is organized into 8 scales assessing physical functioning, role-
physical, bodily pain, general health, mental health, role-emotional, social 
functioning, and vitality.13 Scale scores range from 0-100, with higher scores 
representing a higher level of functioning. Reference data for healthy Dutch 
women, mean age 47 years (range 16-96) were available for comparison.14 The 
outcome of the SF-36 is age dependent. The age distribution in this study is 
skewed (range 24-56 years). Therefore, six age-categories were identified. 
Within each age category one “reference healthy woman” could be sampled for 
every four breast cancer patients. This way 199 reference women were identified 
and their data on the 8 scales of the SF-36 were used. The calculated mean 
values were used as references values. 
The RSCL is a cancer-specific tool to measure psychological and physical 
distress in cancer patients. Patients indicated the degree to which they have 
been bothered by the 30 indicated symptoms in the past week.15 The 
distribution of the RSCL item scores was highly skewed. Therefore, the 4-point 
Likert-type response scales were collapsed into the presence/absence of each 
symptom. Socio-demographic characteristics including age, education, marital 
status, number of children living at home and employment status were collected 
at baseline. 

Follow-up 
Patients received the questionnaires by mail before randomization, after 
chemotherapy completion, after radiotherapy completion and thereafter every 6 
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months. The data reported cover a maximum of 5 years post-randomization 
(maximum of 12 assessments). 

Statistical analysis 
The planned sample size was based on the primary endpoints: disease-free and 
overall survival. The HRQoL data were analyzed according to the intention-to-
treat principle. Data of patients that had not yet reached the 5-years follow-up 
were included in the analysis until their last follow-up. Questionnaires of 
patients who relapsed or died within 5 years after randomization, were included 
in the analyses until disease relapse or death. Statistical analysis was performed 
using SPSS (11.0) and Multi Level-wiN (ML-Win) version 1.10.16 

Student’s t-test for independent samples and chi-square test were used to 
compare sociodemographic and baseline HRQoL scores of the two arms. At one 
year follow-up, Student’s t test was used to compare mean SF-36 scores of the 
two arms with those of the age-matched reference group from the general 
Dutch population. 
Mixed-effects analysis of variance models for repeated-measures was used to 
assess longitudinal HRQoL changes within and between treatment arms.17 At 
randomization there was no difference in HRQoL between the two groups. This 
information was put into the mixed-effects analysis. Age (> 50 and ≤ 50 years) 
and menopausal status were separately included as covariates. A P value of <.05 
was considered statistically significant. 
Effect size is defined as the mean HRQoL scores difference between high-dose 
and conventional-dose group divided by the standard deviation of the HRQoL 
scores of the total group at that measurement moment. A value of 0.2-0.5 is 
considered indicative of a small effect, 0.5 a medium and 0.8 a large effect 
size.18 

RESULTS 

Patients 
From August 1993 to July 1999, 885 patients were enrolled in the clinical 
trial.11,12 The HRQoL component of the trial began after 47 patients had been 
entered. Of the remaining 838 patients, 34 (4%) did not participate (27 declined, 
7 for logistical reasons). Of the 804 patients who participated in the HRQoL 
study, 405 received conventional-dose and 399 high-dose chemotherapy. 
Forty-one patients randomized to high-dose therapy did not receive this 
treatment.11 According to the intention-to-treat principle, they were included in 
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the high-dose arm for analysis. None of the patients randomly assigned to 
conventional-dose received high-dose chemotherapy. 

Compliance with HRQoL questionnaires 
HRQoL data collected up to 5 years post-randomization were included in the 
analysis. The median follow-up was 57 months. Figure 1 shows response rates 
for the HRQoL questionnaires at baseline and during follow-up. The overall 
response rate was 86% (range 73-95%) at the various assessment points. No 
significant differences in compliance were observed between the treatment 
arms. 204 patients (25%, 100 in conventional-dose and 104 in high-dose group) 
had not yet reached the 5-years follow-up. At the time of analysis 325 (40%) 
patients (156 in conventional-dose and 169 in high-dose group) were disease-
free at 5 years follow-up. 

Sociodemographic characteristics 
Patient characteristics at randomization were well balanced between the 
treatment arms (Table 1). At randomization 50% (n=400) of the patients were 
employed and 80% (n=646) had children. There were no significant differences 
between the arms in the percentage employed at randomization or at 1 or 3 
years post-randomization, or in the number of hours per week worked. At 
follow-up, 34% of all patients reported working less (≤ 4 hours/week) than at 
trial entry, 48% indicated that this had not changed, and 18% worked more. 

Figure 1. Number of patients in the conventional-dose and the high-dose treatment group that 
returned the HRQoL questionnaire during treatment and follow-up. 
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Table 1. Characteristics of the patients at randomization 
   
 Conventional-dose group  High-dose group 
 No. of patients No. of patients 
Age (years)     
 Mean 44.5  44.7  
 Range 26-56  24-56  
     
Having a partner     
 Yes 356  359  
 No 34  25  
 Unknown 15  15  
     
Having children     
 Yes 330  316  
 No 61  69  
 Unknown 14  14  
     
Menopausal status     
 Premenopausal 334  343  
 Postmenopausal 56  49  
 Uncertain 15  24  
     
Education      
 None   1  
 Grammar school 16  17  
 High-school 281  273  
 Entered some college 76  60  
 Completed college 17  34  
 Unknown 15  14  
     

Health Related Quality of Life outcomes 

VAS 
The results of the mixed-effects model analysis for VAS scores and effect sizes 
over time for both arms are illustrated in Figure 2. At baseline, there was no 
statistically significant difference in VAS scores between the treatment arms. 
Until 24 months the conventional-dose group scored statistical significant 
higher than the high-dose group. Just after chemotherapy there was a large 
effect size (0.82) and until 24 months a small effect size (0.18 to 0.36) was 
seen. Thereafter, no significant between group differences in VAS score were 
observed over time. 

SF-36 
The results of the mixed-effects models for all subscales during follow-up in 
both arms are presented in Figure 3, as well as the normal reference values and 
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the effect sizes. At baseline, there were no significant differences between the 
arms in SF-36 scores. Both patient groups scored lower on two SF-36 scales, 
role-physical and role-emotional, than the general population reference sample. 
Directly after chemotherapy the high-dose group scored statistically 
significantly lower for all subscales, with effect sizes all above 0.5. Only the 
scores on general health did not differ between the two arms. For the scales: 
mental health, role-emotional, social functioning and bodily pain, no significant 
differences between the two arms were seen 6 months after randomization and 
later and effect sizes were always below 0.20. 
During 2.5 years after randomization, the high-dose group had lower scores for 
role-physical compared to the conventional dose group but the effect sizes 
during this period were below 0.20. 
For the scales physical functioning and vitality a small, but significant difference 
was observed between the two arms, during the 5 years follow-up. The effect 
sizes of physical functioning were during those years just above 0.20 and for 
vitality just below 0.20. 
 

Figure 2. Mean scores of the Visual Analogue Scale (VAS) by treatment group (high-dose (▲), 
conventional-dose (■) randomization and during 5 years (higher scores represent better quality of 
life) and the effect size (♦) The X-axis shows time in months. The left Y-axis represents the VAS 
score while the second Y-axis represents the effect size. Significant difference between the high-
dose treatment group and the conventional-dose group is indicated with an asterisk (*) 
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Figure 3. Mean scores of the SF-36 subscales in the high-dose treatment group (▲), conventional-
dose treatment group (■), reference values from age corrected controls (---) and the effect size 
(♦), at randomization and during 5 years thereafter (higher scores represent a better quality of 
life). The X-axis shows time in months. The left Y-axis represents the VAS score while the right Y-
axis represents the effect size. Significant difference between the high-dose treatment group and 
the conventional-dose group is indicated with an asterisk (*). 
 

Physical functioning

0 12 24 36 48 60
0

20

40

60

80

100

0.0

0.5

1.0

* * * * * * ** * * *

Months

Sc
or

e

Effect size

 Role-physical

0 12 24 36 48 60
0

20

40

60

80

100

0.0

0.5

1.0

* * * * * *

Months

Sc
or

e

Effect size

Bodily pain

0 12 24 36 48 60
0

20

40

60

80

100

0.0

0.5

1.0

*

Months

Sc
or

e

Effect size

General Health

0 12 24 36 48 60
0

20

40

60

80

100

0.0

0.5

1.0

Months

Sc
or

e

Effect size

Mental health

0 12 24 36 48 60
0

20

40

60

80

100

0.0

0.5

1.0

*

Months

Sc
or

e

Effect size

Role-emotional

0 12 24 36 48 60
0

20

40

60

80

100

0.0

0.5

1.0

*

Months

Sc
or

e

Effect size

Social function

0 12 24 36 48 60
0

20

40

60

80

100

0.0

0.5

1.0

* *

Months

Sc
or

e

Effect size

Vitality

0 12 24 36 48 60
0

20

40

60

80

100

0.0

0.5

1.0

* * * * * * * * * * *

Months

Sc
or

e

Effect size

 

thesis_buijs_v15.3.pdf   23 10-12-2007   14:45:34



 24 | Long-term side effects of adjuvant breast cancer treatment 

 

For all subscales, except for role-physical in both arms and physical functioning 
for the high-dose group, scores returned to normal or above reference values at 
1 year. Thereafter, all HRQoL scores remained stable over the next 4 years. 

Correlation between age, menopausal status in the SF-36 and VAS scores 
The covariates age and menopausal status had significant effect on the 
subscales physical functioning and role-physical. In both arms physical 
functioning scores of younger women (< 50 years at randomization) were 
significantly higher compared with older women at all time points. From 1 to 5 
years after randomization, differences between younger and older women were 
statistically significant, but effect sizes were small. Patients who were 

Figure 4. Percentage of patients reporting symptoms by the RSCL (3 = quite a bit, 4 = very much) at 
each assessment point for patients treated with conventional- or high-dose chemotherapy. 
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postmenopausal at randomization, scored significantly lower on the role-
physical scale, compared with patients who were pre-menopausal over the 
whole 5 year period. 

Rotterdam Symptom Checklist (RSCL) 
Tiredness, decreased sexual interest, sweating and painful muscles were the 
most prevalent symptoms. The percentage of patients reporting tiredness and 
decreased sexual interest over time is shown in Figure 4. Just after 
chemotherapy, the percentage of patients with physical symptoms was higher 
compared with baseline in both arms. Overall, the percentage of patients with 
symptoms was higher in the high-dose group. This difference was already 
largely reduced 6 months after randomization. During the follow-up period 10% 
of the patients (n=78) experienced three or four of the most prevalent 
symptoms for more than half of the time. Compared to patients without this 
high frequency of complaints, these patients could only be distinguished by a 
lower education level. The seven items indicating psychological distress 
(irritability, worrying, depressed mood, nervousness, despairing about the 
future, tension, anxiety) diminished in both arms from randomization up to 1 
year later and remained constant over the next 4 years. After 5 years 244 

Figure 5. Mean scores of the SF-36 subscales bodily pain for the patients with with many (≥ 4) (♦) 
and few (≤ 3) symptoms (■) and the reference values from age corrected controls (---) at 
randomization and during 5 years thereafter (higher scores represent a better quality of life). The 
X-axis shows time in months. The left Y-axis represents the bodily pain 
score.
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patients completed HRQoL questionnaires and 33% of them reported no 
symptoms, 17% experienced one, 13% two, 9% three and 28% four or more 
symptoms of the RSCL. 
Decreased sexual interest was the most prevalent symptom (36%). Patients with 
many (≥4) and few symptoms (≤3) showed no differences with regard to 
treatment arm, age, employment status, number of working hours at 
randomization, having children and children living at home, marital status, 
menopausal status at randomization or education level. Patients with many 
symptoms after 5 years scored significantly lower on all SF-36 subscales at 
randomization and at the 11 measurement points thereafter compared with 
other patients. The only exception was role-physical at randomization. In Figure 
5 the scores over time for the subscale bodily pain for the patients with many 
and few complaints is shown. The results for other subscales of SF-36 and VAS 
are comparable and not shown. Eighty percent of patients scoring ≤3 symptoms 
of the RSCL at randomization report ≤3 complaints after 5 years and half of all 
patients scoring ≥4 items at randomization score ≥4 symptoms. 

DISCUSSION 

This prospective, longitudinal study describes HRQoL for 5 years following 
randomization between conventional and high-dose chemotherapy in a large 
group of disease-free, high-risk breast cancer patients. At randomization, their 
HRQoL was only slightly different from an age- and gender-matched control 
group obtained from the general Dutch population. During the immediate post-
treatment period, HRoQL was worse in the high-dose than in the conventional-
dose treatment group. However, 1 year after randomization, HRQoL in both 
groups was again comparable to the general population reference values, and 
these levels remained relatively constant over the next 4 years. 
Comparison of HRQoL studies is relevant but can be hampered by differences in 
study designs and measures used.19 In the future, disease-specific 
questionnaires like FACT-B, might be able to detect additional differences which 
e.g. the SF-36 does not reveal. 
A small cross-sectional study in 43 patients with 2 years median follow-up after 
high-dose chemotherapy reported higher HRQoL scores compared to patients 
with conventional-dose chemotherapy using the Functional Living Index Cancer 
questionnaire (FLIC). This FLIC score differed, however, only marginally between 
the two groups.20 Another study, comparing pre- and post treatment HRQoL, 
observed that disease-free breast cancer patients (n=24) following high-dose 
chemotherapy had higher HRQoL than prior to treatment.3 They excluded all 
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patients who relapsed or died during follow-up from the analysis. In order to 
achieve an objective rating of HRQoL, data of all patients were included in our 
study until disease relapse or death. 
Although research on HRQoL in breast cancer patients has become increasingly 
sophisticated, few longitudinal studies assessed patients before and after 
treatment.7,9,10,21 Longitudinal HRQoL studies lay a considerable claim to the 
compliance of patients, requiring frequent HRQoL questionnaires to be 
returned.6 Objectively and compared with others, our overall response rate was 
high (86%).7,9,10 Most longitudinal HRQoL studies are analyzed with repeated 
measurement ANOVA, and one missing questionnaire will result in omitting all 
data of that particular patient. Analysis by mixed-effect models as performed in 
our study has the advantage that all data can be used and selection bias is 
excluded. 
One large randomized prospective study, with serial assessment points, 
compared HRQoL of adjuvant high-dose (n=197) with “tailored” chemotherapy 
(n=211). This study showed a larger decrease in HRQoL and faster recovery in 
the high-dose group compared to the “tailored” group during the first year.7 
Similar to our findings, HRQoL had returned to baseline in both groups 1 year 
after treatment. The faster HRQoL recovery in their high-dose group found can 
be explained by the fact, that the tailored arm actually had received more 
chemotherapy over a longer period of time.7 Another prospective study 
compared HRQoL of breast cancer patients until 3 years after high-dose (n=106) 
with intermediate-dose chemotherapy (n=104). HRQoL was compromised 
transiently among patients in the high-dose but not in the intermediate-dose 
group.10 One explanation for this finding could be the fact that the first 
assessment took place 3 months after chemotherapy, thereby missing the 
transient fall in the HRQoL in the intermediate-dose group. Availability of HRQoL 
data of healthy women allowed us to interpret HRQoL in a more balanced 
manner. HRQoL of our patients appeared to be comparable to that of healthy 
women of the same age. With frequent assessments, others found a decrease in 
HRQoL in both arms, similar to our observations.7 In another prospective 
longitudinal breast cancer study in 52 patients after high-dose chemotherapy 
HRQoL were measured repeatedly from baseline over 2 years. HRQoL decreased 
but had returned to baseline 8 weeks post treatment.9 Although our and the 
above studies differ in many aspects, 1 year after treatment no differences in 
HRQoL between the treatment groups or baseline were found by all four.7,9,10 
In our study patients generally reported a few (late) symptoms, but some 
complaints persisted several years. Remarkably, single symptoms apparently did 
not have a severe influence on the HRQoL. Decreased sexual interest was the 
most prevalent symptom. Impaired sexual functioning represents a well-known 
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specific long-term sequel of breast cancer patients.4,9,22,23 This can be partly due 
to chemotherapy causing premature ovarian failure.9 Tiredness, painful muscles 
and sweating were also frequently reported. Interpreting these results is difficult 
because healthy postmenopausal women also commonly mention these 
symptoms. We have earlier shown that (lower) mental health was the strongest 
predictor for tiredness in a sub-population of the current study.24 Patients with 
repeated multiple complaints were in the current analysis, characterized by a 
lower educational level. A few other studies also observed this relation. 
Kornblith et al noticed that breast cancer survivors with a lower education level 
had more problems adapting to posttraumatic stress 20 years after adjuvant 
therapy.25 In a study of 2,208 women with breast cancer or at risk for breast 
cancer detected that women with a lower educational level were more likely to 
be bothered by symptoms.26 In our study the 10% of the patients with repeated 
multiple complaints are characterized by a lower education level. We also 
analyzed for 5 year disease free survivors whether complaints mentioned in the 
RSCL at randomization predicted their HRQoL at 5 years. This revealed that half 
of those with four or more symptoms at 5 years also had many complaints at 
randomization. This indicates that having complaints before chemotherapy 
predicts a worse HRQoL outcome. 
HRQoL of breast cancer patients in our study, 1-5 years after treatment, is 
comparable to healthy women. Only small, clinically irrelevant differences were 
observed between the treatment groups. The impact of both chemotherapy 
regimes on HRQoL is therefore clearly less severe than expected. HRQoL 
recovers swiftly after adjuvant treatment. Women with poor prognosis breast 
cancer, engaged in intensive treatment protocols, tend to adapt to their new 
situation and to modify their reference points. The emotional and social support 
of relatives, friends and medical staff, can contribute to their adaptation.27 
Identifying patients who have a higher chance of persistent impaired quality of 
life after treatment may open the way for better patient-tailored prevention 
strategies. 
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ABSTRACT 

Purpose 
Determine whether standard or high-dose chemotherapy leads to changes in 
fatigue, hemoglobin (Hb), mental health, muscle and joint pain, and menopausal 
status from pre to post-treatment and to evaluate whether fatigue is associated 
with these factors in disease-free breast cancer patients. 

Patients and methods 
Eight hundred eighty-five patients were randomly assigned between two 
chemotherapy regimens both followed by radiotherapy and tamoxifen. Fatigue 
was assessed using vitality scale (score ≤ 46 defined as fatigue), poor mental 
health using mental health scale (score ≤ 56 defined as poor mental health) both 
of Short-Form 36, muscle and joint pain with Rotterdam Symptom Checklist, 
and Hb levels were assessed before and 1, 2 and 3 years after chemotherapy. 

Results 
Fatigue was reported in 20% of 430 evaluable patients (202 standard-dose, 228 
high-dose) with at least a 3-year follow-up, without change over time or 
difference between treatment arms. Mean Hb levels were lower following high-
dose chemotherapy. Only 5% of patients experienced fatigue and anemia. Mental 
health score was the strongest fatigue predictor at all assessment moments. 
Menopausal status had no effect on fatigue. Linear mixed effect models showed 
that the higher the Hb level (P = .0006) and mental health score (P < .0001), the 
less fatigue was experienced. Joint (P < .0001) and muscle pain (P = .0283) were 
associated with more fatigue. 

Conclusion 
In 3 years after treatment, no significant differences in fatigue were found 
between standard and high-dose chemotherapy. Fatigue did not change over 
time. The strongest fatigue predictor was poor mental health. 
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INTRODUCTION 

Adjuvant chemotherapy is being increasingly administered to women with breast 
cancer, because it delays disease recurrence and improves long-term survival. 
High-dose chemotherapy strategies aim at further improving disease-free and 
overall survival in high-risk breast cancer patients. Studies carried out thus far 
have yielded varying results.1-3 In the Dutch randomized study, patients treated 
with adjuvant standard-dose or high-dose chemotherapy followed by 
autologous peripheral stem cell transplantation were compared.2 This study 
showed an advantage for high-dose chemotherapy, particularly for patients with 
HER2/neu-negative tumors and those with more than nine positive axillary 
lymph nodes.2 
Relatively little is known, however, about the long-term effects of both standard 
and high-dose adjuvant therapy in terms of the patient’s well-being. A growing 
body of evidence indicates that breast cancer survivors experience a variety of 
problems. A recent review reported that many cancer survivors report fatigue 
after the completion of cancer treatment.4 This symptom is reported to be highly 
distressing to the patients and a limiting factor in the quality of life. Studies in 
which fatigue has been investigated in treated, disease-free breast cancer 
patients are rare.5-11 Moreover, these small, cross-sectional studies mainly 
consist of heterogeneous samples of cancer survivors with regard to tumor 
stage or previous treatment. A better understanding of long-term fatigue in 
cancer survivors is, thus, fundamental to the development of appropriate 
intervention strategies.12 A low hemoglobin (Hb) level is generally considered to 
be a possible reason for fatigue. Several studies in cancer patients investigated 
the relationship between Hb level and fatigue, but the results, mainly performed 
during cancer treatment, are not unequivocal.13-15 Other reasons for the 
existence of fatigue in cancer patients are depression and pain. Servaes et al,4 
for example, concluded that the influence of these factors on fatigue are highly 
consistent across several studies. The shifts in menstrual status, caused by the 
therapy from premenopausal at diagnosis to postmenopausal, may also have an 
impact on fatigue experienced by breast cancer patients. 
The purpose of this prospective, longitudinal study is to analyze whether 
standard or high-dose chemotherapy leads to changes in fatigue, Hb, mental 
health, pain (ie, muscle and joint), and menopausal status from pre- to post-
treatment and to evaluate whether fatigue is associated with these factors in 
disease-free breast cancer patients. 
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PATIENTS AND METHODS 

Study population 
Eligible patients participated in the Dutch randomized multicenter adjuvant 
breast cancer clinical trial and the accompanying quality of life study. 
Recruitment details and study procedures of the Dutch adjuvant breast cancer 
clinical trial have been published previously.2 The present analysis included 
patients with at least 3 years of follow-up and who were without clinical 
evidence of disease recurrence. 

Clinical trial 
Patients younger than 56 years of age with stage II and III breast cancer were 
eligible, if they had four or more positive axillary lymph nodes, a normal chest 
x-ray, normal bone-scan, normal liver sonogram, a WHO performance status of 
0 or 1, and no prior treatment other than surgery. The study compared 
standard-dose chemotherapy consisting of five cycles of 5-fluorouracil 
500 mg/m2, epirubicin 90 mg/m2 and cyclophosphamide 500 mg/m2 (FEC) with 
four cycles of FEC plus one cycle of high-dose chemotherapy consisting of 
cyclophosphamide 6 g/m2, thiotepa 480 mg/m2 and carboplatin 1600 mg/m2 
administered over four days, followed by peripheral stem-cell reinfusion on day 
seven. After chemotherapy, treatment in both arms consisted of local 
radiotherapy and 40 mg tamoxifen daily, during 2 years, and from 1998 
onwards, during 5 years.12 Following chemotherapy, patients were seen on an 
outpatient basis at a 3-month interval during the first 2 years and biannually 
thereafter. Patients eligible for the clinical trial were also asked to participate in 
the quality of life study. 
The study was approved by the Medical Ethical Committees of all participating 
centers. All patients gave informed consent. 

Health Related Quality of Life assessments 
Participating patients were asked to complete a quality of life questionnaire at 
several follow-up points. This questionnaire included questions about the 
socio-demographic characteristics of the patients including age, whether they 
have a partner, level of education, number of children living at home, and paid 
employment. Furthermore, the Rotterdam Symptom Checklist, the Short-Form 
36 (SF-36), the self-report version of the Karnofsky Performance Index, Visual 
Analogue Scale evaluation of overall health-related quality of life, and a 
questionnaire about costs made by the patients were included.16,17 The 
questionnaire was sent to the participants by mail before random assignment, 
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directly after chemotherapy, after radiotherapy, and every half-year thereafter. 
The data obtained at random assignment and after 1, 2, and 3 years were 
analyzed. All patients had completed chemotherapy and radiotherapy at the 1-
year time point. Fatigue and mental health were assessed by the SF-36. 
Standard procedures were employed to compute the score for the subscale 
vitality and mental health of the SF-36. The subscale vitality is composed of four 
items: felt full of pep, had a lot of energy, felt worn out, and felt tired. The 
subscale mental health is composed of five items: been a very nervous person, 
felt so down in the dumps nothing could cheer you up, felt calm and peaceful, 
felt downhearted and blue, and been a happy person. These items were 
assessed in a 6-point Likert scale to determine how the patients experienced 
these symptoms during the last four weeks.17 The scores range from 0 to 100, 
with higher scores representing higher functional level (ie, less fatigue/vitality 
and better mental health status). General Dutch population norms are available 
for the SF-36.18 The mean vitality score for Dutch women (reference value) is 66 
and the standard deviation (SD) is 20. Fatigue was defined in this study as a 
vitality score of one or more SD below the mean of the reference value. 
Consequently, patients who scored ≤ 46 on the vitality scale were defined as 
having fatigue, and patients with a score above 46 as having no fatigue. 
The mean mental health score reference value for Dutch women is 74 (SD = 
18).18 Poor mental health was defined as one or more SD below the mean of the 
reference value, and therefore, mental health scores of ≤ 56 were defined as 
poor mental health. The Rotterdam Symptom Checklist measures both physical 
and psychosocial dimensions and consists of a 35-item symptom checklist to be 
answered in a 4-point Likert scale (1 = not at all, 2 = a little bit, 3 = quite a bit, 
4 = very much).19 Muscle pain and joint pain are two of the items. Answers to 
these questions were condensed into two groups. Scores of 1 (= not at all) and 2 
(= a little bit) were categorized as having only limited muscle or joint pain. 
Patients with scores 3 (= quite a bit) and 4 (= very much) were considered to 
experience muscle or joint pain. 

Hematological determinations 
Hb level was determined by using automated Counter particle counts. Peripheral 
blood counts were evaluated annually after peripheral stem-cell transplantation. 
A normal Hb level for women was defined as Hb more than 12 g/dL.20 Hb levels 
≤ 12 g/dL were defined as anemia. 
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Determination of menopausal status 
To monitor menopausal status, the date of last menstruation was noted and 
follicle-stimulating hormone and 17 beta-estradiol serum levels were measured 
at least every year during tamoxifen treatment and also after discontinuation of 
tamoxifen, if any uncertainty regarding postmenopausal status remained. 

Statistical analysis 
Normal distribution differences between treatment groups were tested using the 
independent sample t-test. If the variables did not fit the normal distribution, 
the Mann-Whitney test was used. The correlation between fatigue and Hb levels 
was tested using the Spearman rank correlation r. The relationship between 
anemia-no anemia and fatigue-no fatigue was evaluated using the χ2 test. 
Differences in fatigue between the standard-dose and the high-dose 
chemotherapy were also evaluated using the χ2 test. Multiple logistic regression 
analyses with fatigue as dependent variable and Hb, mental health score, joint 
pain, muscle pain, menopausal status, and treatment group as independent 
variables were performed. Multiple linear regression analyses with fatigue as 
continuous variable were also performed on the previously mentioned 
independent variables. Linear mixed effect models (LME) were used to 
investigate changes in fatigue over time. Time was defined as the time in years 
relative to random assignment. Random effects were estimated for the intercept 
and changes over time. Variables included in the model were Hb, mental health, 
muscle pain, joint pain, menopausal status, and treatment group. Finally, an 
interaction term of group with time was entered into the model to determine 
whether treatment groups showed differences with regard to changes in fatigue 
over time. The LME analyses were performed on all data collected on the 
different time points, thus using all information available, and testing whether 
changes in Hb were associated with changes in fatigue over time. 
Data analysis was carried out with the help of Statistical Package for Social 
Sciences (SPSS version 12.0; SPSS Inc, Chicago, IL) and S-plus 6 (Version 3.3; 
Statistical Sciences, Seattle, WA). P values ≤ .05, tested two sided, were 
considered statistically significant. In case of multiple testing, which was 
executed to examine the relationship between fatigue with Hb levels, P values 
were adjusted according to the Bonferroni step-down procedure to reduce the 
risk of type I errors.21 The significance level for two tests was adjusted, and 
therefore, P  ≤ .025 was considered statistically significant. 
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RESULTS 

Patients 
Between August 1993 and July 1999, 885 patients entered into the study. After 
inclusion of the first 47 patients, the next 838 patients were approached to 
participate in the quality of life study. Of these 838 patients, 27 refused 
participation and seven did not participate because of logistic reasons. 
Consequently, 804 patients completed one or more quality of life 
questionnaires. At the time of analysis, March 2002, 430 patients had a follow-
up of at least 3 years and were disease-free. Of these, 202 patients (47%) were 
randomly assigned into the standard-dose and 228 patients (53%) into the high-
dose chemotherapy arm. There was no difference in mean age between the 
groups (45.8 years (SD 6.4) in the standard-dose, 45.1 years (SD 6.5) in the 
high-dose chemotherapy group). Fourteen patients randomly assigned to the 
high-dose chemotherapy treatment did not receive this treatment for various 
reasons, with most of them receiving a fifth course of FEC chemotherapy 
instead.2 None of the patients who were randomly assigned to standard 
treatment received high-dose chemotherapy outside of the protocol. In 
accordance with the published clinical data, all analyses were done according to 
the intention-to-treat principle.2 

Differences between the two treatment groups and change over time 

Vitality scores 
The mean vitality scores of the two treatment groups are shown in Table 1. No 
statistical difference between the treatment groups was found. Figure 1A 
illustrates the change in scores over time for both treatment groups and did not 
reveal any changes in time in either group. The percentage of patients with 
fatigue in both groups is shown in Table 1. The number of patients with fatigue 
in both groups did not change over time and no statistical differences were 
found between the treatment groups. Of the 430 patients, 262 patients (61%) 
did not report fatigue at any of the four time points and only 12 patients (3%) 
reported fatigue at all four points. Twenty percent of the patients (n = 42) 
reported fatigue once, 10% (n = 42) twice, and 6% (n = 27) reported fatigue 
three times. 

Hb 
The mean Hb levels at the four time points (random assignment, 1, 2, and 3 
years) for the two treatment arms are shown in Table 1. Figure 1B illustrates the  
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Table 1. Comparisons between the standard-dose and the high-dose chemotherapy groups 
 
  Patients  Standard-dose High-dose  
  SD   HD  Chemotherapy, % Chemotherapy, %      P 
Mean vitality score      
 At random assignment 196   220  64 67 .106 
 1 year  186   206  67 64 .324 
 2 years  181   207  68 65 .215 
 3 years  170   195  67 64 .369 
Fatigue, vitality score ≤46      
 At random assignment   19 16 .291 
 1 year    19 21 .531 
 2 years    17 21 .291 
 3 years    19 22 .536 
Mean hemoglobin levels, g/dL      
 At random assignment 200   226  12.9 12.9 .848 
 1 year  198   212  13 12.3 .001 
 2 years  182   212  13.1 12.8 .001 
 3 years  133   159  13.3 13 .004 
Anemic, ≤12 g/dL      
 At random assignment   21 20 .881 
  1 year    13 41 < .001 
 2 years    11 24 .001 
 3 years    9 13 .333 
Mean mental health score      
 At random assignment 196   220  68 70 .27 
 1 year  186   206  78 77 .44 
 2 years  181   207  79 80 .62 
 3 years  170   195  79 80 .60 
Poor mental health (mental health score ≤56)     
 At random assignment   25 23 .76 
 1 year    7 11 .15 
 2 years    8 8 .99 
 3 years    15 12 .33 
Muscle pain       
 At random assignment 196   220  19 15 .29 
 1 year  185   209  21 20 .91 
 2 years  180   206  19 28 .06 
 3 years  168   191  23 29 .19 
Joint pain       
 At random assignment 196   221  6 2 .04 
 1 year  183   208  10 11 .83 
 2 years  179   207  15 16 .61 
 3 years  169   193  17 23 .18 
Menopausal status: pre-/ post-/uncertain     
 At random assignment  159/65/7 183/39/6  
   3 years  30/141/ 31 4/194/30  
     
Abbreviations: SD, standard-dose; HD, high-dose. 
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Chapter 3 change in Hb levels over time for both treatment groups. The mean Hb level at 1 
year was lower than at random assignment in the high-dose chemotherapy 
group. Thereafter, the mean Hb level recovered to the level measured at random 
assignment. In the standard-dose chemotherapy group the mean Hb level 
increased slowly after random assignment to a higher level compared with the 
level at random assignment ( P < .001). The standard-dose chemotherapy group 
had a slightly higher mean Hb level than the high-dose chemotherapy group at 
all three time points after random assignment. The difference was most 
pronounced 1 year after random assignment. The percentage of patients with 
anemia (Hb level ≤ 12 g/dL) in both treatment groups is shown in Table 1. 
Anemia was seen more often in the high-dose chemotherapy group 1 and 2 
years after random assignment (three and two times higher, respectively). 

Mental health scores 
The mean mental health scores and the percentage of patients with poor mental 
health in both treatment groups are shown in Table 1. The mean mental health 
scores in both groups increased after random assignment and remained stable 
thereafter. The percentage of patients with a poor mental health decreases after 
random assignment. No statistically significant differences in scores were found  

Figure 1A. Mean vitality scores of the SF-36 subscales in the standard-dose and the high-dose 
treatment groups at random assignment and the three years thereafter (higher vitality scores 
represent less fatigue). 
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between the treatment groups. Figure 1C illustrates the change in mental health 
scores over time for the two treatment groups. 

Figure 1C. Mean mental health scores of the SF-36 subscales in the standard-dose and the high-
dose treatment groups at random assignment and the three years thereafter (higher mental health 
scores represent better mental health). 
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Figure 1B. Mean hemoglobin levels of the SF-36 subscales in the standard-dose and the high-dose 
treatment groups at random assignment and the three years thereafter. 
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Muscle and joint pain 
The percentages of patients with muscle pain and joint pain in both treatment 
groups are presented in Table 1. There were no statistically significant 
differences between the standard and high-dose groups. The percentage of 
patients with muscle pain in the standard-dose group remained stable over time 
while in the high-dose chemotherapy group this percentage increases over time. 
The percentage of patients suffering from joint pain increases in time in both 
treatment groups (P = .001). 

Menopausal status 
Sixty percent (103 patients in the standard-dose and 154 in the high-dose 
groups) of the patients were premenopausal at random assignment and were 
postmenopausal after 3 years. Sixteen percent (33 patients in the standard-dose 
and 35 patients in the high-dose groups) were postmenopausal at random 
assignment and only 34 patients (30 patients in the standard-dose and four 
patients in the high-dose groups; 8%) were still premenopausal at 3 years after 
random assignment. The other patients had an uncertain menopausal status (36 
patients in the standard-dose and 35 patients in the high-dose groups). Fewer 
patients in the standard-dose chemotherapy group than in the high-dose  
chemotherapy group were premenopausal at random assignment and 
postmenopausal 3 years after random assignment (P < .001). 

Factors predicting fatigue 

Hemoglobin 
There was no statistical difference in the mean Hb levels of patients with fatigue 
or without fatigue at any of the time points (Table 2). Table 2 also shows the 
number of anemic patients with or without fatigue. More patients with fatigue 
had anemia compared to patients without fatigue both at randomization (P 
= .025) and 3 years later (P = .016). Anemia was frequently encountered in the 
patients with fatigue (18% to 29% at the four different time points); however, 
among the patients without fatigue, anemia was also often observed (8% to 
27%). Three to 8% of all patients (at the different time points) had both fatigue 
and anemia. Spearman analysis of the relationship between fatigue and Hb levels 
did not reveal significant correlations at any of the four time points (rt0 = 0.005, 
rt1 = 0.035, rt2 = 0.039, rt3 = 0.07 all P > .05). 

Mental health 
The mean mental health scores of patients with fatigue were always lower 
compared to the patients without fatigue at all time points (Table 2). Spearman 
analysis showed significant correlations between fatigue and mental health  
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scores at all four measurement times (rt0 = 0.69, rt1 = 0.66, rt2 = 0.693, rt3 

= 0.686 all P = < .001). 

Muscle and joint pain 
Table 2 shows that patients with fatigue had significantly more muscle pain 
compared with the patients without fatigue at all four time points. 

Menopausal status 
Patients with fatigue did not differ from patients without fatigue on menopausal 
status (data not shown). 

Multivariate analyses 
Table 3 presents the results of the multiple logistic regression of treatment and 
factors on higher vitality score (no fatigue). No effect of treatment arm was seen 
on fatigue at any of the four time points. A significant relation between Hb levels 
and fatigue was only seen at random assignment. At all four time points the 
strongest predictor of fatigue was the mental health score. The relation between 
muscle pain and fatigue was significant at 1 and 2 years after random 
assignment. No effect of menopausal status on fatigue was observed (Table 3). 
The results of the linear regression were consistent with the results of the 
logistic regression as presented in Table 3. On this analysis, about 30% to 35% 
of the variance in high vitality score (no fatigue) could be explained by the 
combination of Hb, mental health score, muscle pain, joint pain, treatment 
group, and menopausal status. 

LME analyses 
The LME analyses showed that the higher the level of Hb (P = .0006) and mental 
health scores (P < .0001), the less fatigue. The presence of joint pain (P 
< .0001) and muscle pain (P = .0283) was associated with more fatigue. 
Treatment group and menopausal status were not associated with fatigue. There 
were no differences between treatment groups over the years. 
Because only two of the patients did not receive tamoxifen, the effect of 
tamoxifen on fatigue could not be studied. 
Fifty-three patients did not receive radiotherapy. There was no difference in 
fatigue between the patients who did and did not receive radiotherapy. 
All analyses were also performed without the 14 patients randomly assigned to 
the high-dose arm, who did not receive this treatment. Excluding these patients, 
however, did not affect any outcome of this study (data not shown). 
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Table 3. Multiple logistical regression of effect of hemoglobin, mental health score, muscle pain, joint 
pain, treatment group, and menopausal status on high vitality score (no fatigue) 
     Variance   
Variable  Odds Ratio 95% CI P explained (%) 
       
Random assignment     33  
 Hemoglobin  3.5 1.7 to 7.1 .001   
 Mental health  12.4 6.5 to 23.4 <.001   
 Muscle pain  0.9 0.4 to 1.8 .669   
 Joint pain  0.3 0.08 to 1.0 .059   
 Treatment group  1.2 0.6 to 2.2 .509   
 Menopausal status  1.0 0.7 to 1.4 .923   
1 year     35  
 Hemoglobin  1.1 0.5 to 2.2  .789   
 Mental health  15.7 6.3 to 38.6 <.001   
 Muscle pain  0.1 0.07 to 0.2 <.001   
 Joint pain  1.4 0.5 to 3.6 .478   
 Treatment group  1.0 0.5 to 1.9 .942   
 Menopausal status  1.0 0.7 to 1.4 .973   
2 years     31  
 Hemoglobin  0.9 0.7 to 2 .724   
 Mental health  13.7 5.3 to 35.4 <.001   
 Muscle pain  0.3 0.1 to 0.6 <.001   
 Joint pain  0.5 0.2 to 1.2 .135   
 Treatment group  0.8 0.4 to 1.4 .404   
 Menopausal status  1.23 0.8 to 1.8 .278   
3 years     30  
 Hemoglobin  2.0 0.7 to 5.5 .176   
 Mental health  1.0 4.8 to 24.7 <.001   
 Muscle pain  0.4 0.2 to 1.0 .062   
 Joint pain  0.5 0.2 to 1.3 .172   
 Treatment group  1.0 0.5 to- 2 .927   
 Menopausal status  1.0 0.7 to 1.5 .871   
       
NOTE: Hb ≤ 12 g/dL versus > 12 g/dL, mental health score ≤ 56 versus > 56, muscle pain yes or no, 
joint pain yes or no, treatment group high-dose versus standard-dose, menopausal status. Mental 
health-a high score is associated with less fatigue; muscle pain-a low score is associated with less 
fatigue. 
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DISCUSSION 

This prospective longitudinal study evaluates fatigue, using the vitality scores of 
the SF-36, in patients treated for high-risk breast cancer and who were disease-
free till at least 3 years after random assignment. The patients received either 
standard-dose or high-dose chemotherapy followed by stem cell reinfusion. The 
relationships between fatigue and Hb levels, mental health scores, muscle/joint 
pain, and menopausal status are described. 
Fatigue occurred in 20% of the patients. Fatigue did not change over time in 
either group, and no differences between the treatment groups were found. Only 
5% of all patients experienced both fatigue and anemia. The strongest predictor 
for fatigue was poor mental health. The presence of joint pain and muscle pain 
were associated with fatigue. Menopausal status was not associated with 
experiencing fatigue. 
Compared to other studies, this 3-year follow-up period for fatigue is long and 
the use of a prospective design is unique. Moreover, these studies usually 
consisted of heterogeneous samples of cancer survivors with regard to tumor 
stage or previous treatment.22 Most other studies in disease-free breast cancer 
patients after adjuvant therapy observe a somewhat higher percentage of 
patients with fatigue: 30% as compared with the 20% found here. Different from 
our study, these studies, however, are cross-sectional. Lindley et al23 reported 
fatigue in 31% of 86 breast cancer patients who survived for 2 to 5 years 
following adjuvant chemotherapy and/or tamoxifen. Broekel et al7 compared 
fatigue in 61 breast cancer patients more than 1 year after adjuvant 
chemotherapy, with women without a history of cancer. Patients reported more 
severe fatigue and worse quality of life due to fatigue. Bower et al6 studied 
fatigue measured with the RAND 36-item health survey, which is almost 
identical to the SF-36, in a large sample of disease-free breast cancer patients 
(n = 1,957). Most patients did not experience prominent or disabling fatigue. 
However, approximately one-third indicated that they felt tired and lacked 
energy. Energy levels were relatively low at 1 year after diagnosis, increased at 2 
years after diagnosis, and remained relatively stable for 3, 4, and 5 years after 
diagnosis. These findings could not be confirmed here. There are, however, 
some differences between the study presented here and Bower’s study, which 
may explain these differences, namely, a longitudinal versus Bower’s cross-
sectional design and two randomized versus diverse types of treatments. 
Furthermore, the mean age of the patients in this study is 45 years compared 
with 55 years in Bower’s study. All patients in this study had a disease-free 
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follow up of 3 years compared to 1 to 5 years post-therapy (mean, 3 years; SD, 
1 year) in Bower’s study. Bower et al6 used a slightly higher cutoff level of 50 for 
fatigue. If this cutoff point is used in the present study, the percentage of 
patients reporting fatigue will rise accordingly. However, this does not alter the 
results of the comparisons and correlations. Interestingly, in our study, only 3% 
of the patients reported fatigue (vitality score ≤ 46) at all four time points. 
Interpreting the results of the above studies remains difficult because fatigue is 
commonly reported by both patients and healthy individuals.24 Prevalence rates 
of fatigue in healthy individuals range from 7 to 46%.23 Almost any disease, 
physical or mental, can be accompanied by fatigue.25 In the context of breast 
cancer, investigators have proposed that fatigue may be caused by the disease 
itself, the treatment of the disease, physical symptoms or conditions resulting 
from the disease or its treatment, and/or psychological responses to the 
disease.6 
In this study, no difference in fatigue was observed between the standard-dose 
and high-dose chemotherapy groups. This is in contradiction with the 
expectations. In a recent study of breast cancer patients Brandberg et al26 
reported no differences in fatigue between the tailored chemotherapy and the 
high-dose adjuvant chemotherapy group 1 year after treatment. However, the 
tailored arm in the Brandberg study actually received more chemotherapy than 
the high-dose arm. Other data directly comparing fatigue in high-dose and real 
standard-dose chemotherapy for breast cancer are not yet available. 
Anemia is a possible explanation for fatigue. This is of special interest because 
erythropoietin has become available as a supportive treatment option. Turner et 
al27-30 reviewed several studies examining the effect of erythropoietin on Hb and 
quality of life in patients with various tumor types during, and several weeks 
after, chemotherapy. Erythropoietin administration unequivocally increased the 
Hb values, decreased the necessity for blood transfusions, and improved quality 
of life.15 In these studies, no statements were made about the long-term effect 
of erythropoietin on Hb levels and fatigue. We used multiple regression analysis 
to study the association of Hb values on four different time points and found Hb 
to be significantly associated with fatigue only at random assignment, and not at 
any of the other time points. The fact that Hb is only a predictor at random 
assignment is most likely because the breast operation before random 
assignment is often accompanied by significant blood loss. The present study 
also evaluated the association of Hb and fatigue, taking all time points into 
account, using LME analysis. In this analysis, the Hb level was found to be a 
significant predictor of fatigue. This is probably because the LME analysis was 
performed on all measurements combined over all different time points, which 
may lead to smaller confidence intervals associated with the effect estimates. 
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Additionally, in the LME analysis, fatigue was analyzed as a continuous variable, 
and thus, as a dichotomous variable fatigue versus no fatigue as in the logistic 
regression analysis. Both these factors might explain the supposedly 
contradictory results of both types of analysis. In the present study, only 5% of 
all patients experienced both fatigue and anemia during the 3 years follow-up. 
Sixteen percent of the patients in the present study experienced poor mental 
health at 3 years after therapy. Although we are aware of the fact that 
depression is not identical to poor mental health, a comparison was made 
between evidence of depression after breast cancer found in the literature and 
the data from the current study. In a recent review studying the relation between 
breast cancer (treatment) and depression, prevalence rates for depression 
between 10% and 32% are mentioned.31 However, in a cross-sectional study by 
Ganz et al32 in 864 disease-free breast cancer patients, 3.1 years after 
diagnosis, the frequency of depression was similar to general population 
samples. The differences in these percentages may be partly because of the lack 
of uniform criteria and diagnostic tools. In the present study, the strongest 
predictor for fatigue was poor mental health. Servaes et al4 reviewed several 
studies in which strong correlations between fatigue and depression were 
observed. Possible explanations for the positive association between fatigue and 
depression are because the cancer, as well as its treatment, can induce fatigue 
leading to depression, or that fatigue develops as a consequence of 
depression.7,33 Joint pain was observed in 20% of the patients and muscle pain in 
27% of the patients at 3 years. Ganz et al34 observed percentages of joint pain 
between 33% and 55% of the patients and muscle stiffness between 38% and 55% 
of the patients in different age groups in 577 breast cancer survivors, aged 50 
years or younger at diagnosis, at a mean follow-up of 6 years. In their study, the 
majority of the women were premenopausal at diagnosis. There were substantial 
shifts in menstrual status at an average of 6 years later: the majority of the 
patients who were ≥ 40 years old at diagnosis were postmenopausal at the time 
of the survey. In the study presented here, 19% of the patients with a known 
menopausal status were postmenopausal at diagnosis and 92% were 
postmenopausal at 3 years. This might be an explanation for the high 
percentage of pain in both studies. These differences in percentage between the 
study of Ganz and the study here might be explained by the prospective design 
here versus the Ganz’s cross-sectional design. In addition, their population was 
slightly younger and included any rate of bother (the study here included quite a 
bit and very much). 
This study found, like others did previously, that fatigue was associated with 
pain.22,24 In a number of studies, patients consistently identify pain as provoking 
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increased feelings of fatigue and, conversely, that relief of pain alleviates 
fatigue. 
After the start of this quality of life study, more refined instruments have been 
developed to assess fatigue in cancer patients. As is the case in many other 
studies, this study design did not have an age-matched control group of healthy 
women without a cancer history.22 Fortunately, normal values of the SF-36 in 
Dutch women are available to put the results in perspective.18 The mean vitality 
scores in both groups at all four time points were at most 2 points lower than 
the normal value, which is 66 for Dutch women (Table 1). This small difference 
has no clinical relevance. 
In conclusion, the present study shows that long-term fatigue occurs in 20% of 
the women adjuvantly treated for breast cancer. Fatigue scores did not differ 
between the two treatment groups nor from norm population scores and did not 
change over time. Anemia plays a small causative role in fatigue, but less than 
expected. The strongest relationship was found between fatigue and poor 
mental health. 
Many of the processes underlying long-term fatigue in this group of cancer 
patients are still unknown. Development of effective clinical strategies to 
manage fatigue continues to be a challenge for future research. 
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ABSTRACT 

Objectives 
A literature search was conducted to gather information concerning the 
pathophysiologic mechanisms leading to hot flashes, their prevalence and 
severity in breast cancer patients, their influence on quality of life, and the best 
therapeutic option. 

Methods 
Relevant studies in English were selected from Medline. 

Results and conclusion 
Pathophysiologic mechanisms leading to hot flashes are poorly understood. 
Estrogen withdrawal is considered to have a central role. Also, serotonin and 
norepinephrine seem to be involved in hot flash induction. Menopause induced 
by chemotherapy or ovarian ablation, is accompanied by an abrupt decrease in 
estrogen level, causing vasomotor symptoms. Hot flashes are also a side effect 
of tamoxifen and aromatase inhibitors. Quality of life in breast cancer patients 
may be negatively influenced by hot flashes, and therefore, adequate treatment 
is important. Currently, of the several non-hormonal options, the selective 
serotonin-reuptake inhibitor (SSRI) venlafaxine is the most effective in breast 
cancer patients. However, studies on interaction between SSRIs and tamoxifen 
may influence future recommendations. 
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INTRODUCTION 

Hot flashes are common in post- and perimenopausal women. In women treated 
for breast cancer, the prevalence of vasomotor symptoms is higher than in 
healthy women, and hot flashes often occur at a younger age. As a growing 
number of women receive adjuvant chemotherapy and/or endocrine therapy for 
their breast cancer, and as more women survive breast cancer nowadays, 
treatment of hot flashes in these patients becomes increasingly important. 
Treatment options, however, are limited. 
In healthy women with hot flashes, hormonal therapy with estrogens, either 
combined with or without progestagens, is very effective in reducing 
bothersome hot flashes, but has been under fire lately. This is due to small, but 
significant, increases in the risks of coronary events, stroke, pulmonary 
embolism and breast cancer associated with hormone replacement therapy in 
healthy, postmenopausal women.1,2 Especially combinations of estrogen and 
progestagen are associated with a higher risk of breast cancer.1-3 Because of the 
concerns about the influence of hormones on breast cancer, estrogens and 
estrogen-progestagen combinations are regarded to be contraindicated in 
breast cancer patients. Safe alternatives are needed to adequately treat hot 
flashes in these women. Over the last decades new drugs for alleviating 
vasomotor symptoms have emerged with marked differences in efficacy and side 
effects. 
Apart from the therapeutic considerations, there is still much to be learnt about 
the mechanisms responsible for the development of hot flashes and the 
associated risk factors. Furthermore, despite the prevalence of hot flashes, little 
is known about their influence on quality of life. 

METHODS 

Study objectives 
The purpose of this paper is fourfold. The first objective is to describe the 
pathophysiologic mechanisms leading to hot flashes, the second to give an 
explanation for the prevalence of more frequent and more severe hot flashes in 
patients treated for breast cancer, the third objective is to describe the influence 
of hot flashes on quality of life in these patients, and the last is to describe the 
currently most effective, best tolerated, and also safe, drug options for the 
treatment of hot flashes in women with a history of breast cancer. 
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A literature search was conducted to find appropriate data with respect to these 
objectives. In order to provide the necessary background information, literature 
was additionally searched for data about menopause and vasomotor symptoms 
in healthy women. 

Data sources and study selection 
Relevant studies were identified by using the Medline database. Literature from 
the period 1977-2005 and written in English was searched with the search 
terms: hot flushes, hot flashes (used in American literature), menopause, 
pathophysiology, quality of life, breast cancer, chemotherapy, endocrine 
therapy, tamoxifen, ovarian ablation, LHRH analogues, hot flash therapy, 
hormonal replacement therapy, estrogen, progestagen, clonidine, SSRI, 
venlafaxine, fluoxetine, paroxetine, vitamin E, phytoestrogen, gabapentin, 
bellergal, black cohosh. These search terms were used in varying combinations 
to identify the most suitable literature for this paper. Also, reference lists of 
selected papers were used to find articles that did not appear in the primary 
search. 
Studies were selected if they were original papers or reviews. Large randomized, 
double-blind, placebo-controlled trials were preferable to small, non-placebo-
controlled trials. However, the use of small, non-controlled studies was not 
always avoidable, due to the limited amount of literature with respect to certain 
subjects. For example, for some drugs no large comparative trials have (yet) 
been conducted. Case reports were excluded. Studies were used if they were 
relevant in serving the objectives of this paper. 

RESULTS 

Menopause 
Hot flashes occur as part of the symptom complex associated with menopause. 
Menopause is being defined as the permanent cessation of menstruation due to 
ovarian failure and marks the end of a woman’s reproductive life. The 
postmenopausal date can only be determined retrospectively, as a period of 12 
months of amenorrhea has occurred. Women in whom the ovaries have been 
removed are considered postmenopausal as well. Perimenopause corresponds to 
the period of transition from regular menstruation to its cessation. 
Perimenopausal status in women can be further defined as being late 
perimenopausal: menstruation has occurred in the past 12 months, but not in 
the last 3 months; and early perimenopausal: menstruation has occurred in the 

thesis_buijs_v15.3.pdf   54 10-12-2007   14:45:37



  Hot flashes in breast cancer patients | 55 

 

Chapter 4 

last 3 months, but has become less predictable.4-6 The average age of 
menopause in Western countries is about 50-51 years.7 
Menopause is the result of exhaustion of follicles in the ovaries and is 
accompanied by changes in hormone levels. The decreasing excretion of 
estrogens results in the loss of negative feedback and an increasing production 
of gonadotropins. High levels of circulating follicle-stimulating hormone (FSH) 
and low levels of estradiol (E2) are typical of menopause.8 When women become 
postmenopausal, they may experience several symptoms associated with 
estrogen deficiency or withdrawal, including hot flashes, night sweats, 
palpitations, urinary incontinence and vaginal dryness. Hot flashes are among 
the earliest symptoms of menopause and most frequently experienced.5 

Hot flashes 
A hot flash is characterized by the sudden onset of a sensation of intense 
warmth that begins in the chest and may progress to the neck and face.8 Hot 
flashes, or vasomotor symptoms, are generally associated with objective 
vasodilatation and a drop in core body temperature. They may be accompanied 
by sweating, flashing, palpitations, anxiety, irritability and are sometimes 
followed by chills.9 Sleep disturbances may occur in women who have hot 
flashes at night.10 The average hot flash lasts about 4 minutes, but it can last a 
few seconds or as long as 20 minutes.9,11 Some women experience a few hot 
flashes per week, whereas others report having hot flashes as often as twice per 
hour.9,12 

Pathophysiology of hot flashes 
The underlying pathophysiologic mechanisms of hot flashes in postmenopausal 
women are not well understood.8 The occurrence of hot flashes is concordant 
with hormonal changes at the time of menopause. Hot flashes are considered to 
be secondary to changes in estrogen levels. Rather than absolute low levels of 
circulating estrogen, estrogen withdrawal is thought to be the instigator for hot 
flashes.13 This is consistent with the finding that women experience hot flashes 
when they become postmenopausal, and that hot flashes resolve after a period 
of time despite continuing low levels of estrogen.9 However, the exact 
mechanism of how a decrease in estrogen leads to the development of hot 
flashes is unclear. 
Changes in estrogen levels may affect the functioning of the thermoregulatory 
centers in the hypothalamus.9 Central thermoregulatory centers maintain core 
body temperature within a normal range (the thermoneutral zone). If the body 
temperature exceeds the upper threshold, perspiration and peripheral 
vasodilatation occur. A body temperature under the lower threshold induces 
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shivering.14 In postmenopausal women with hot flashes the thermoneutral zone 
is virtually non-existent, in contrast to asymptotic women, who have a normal 
thermoneutral zone of 0.4°C. In a study among 12 postmenopausal women 
reporting frequent hot flashes and seven women reporting none, the core body 
temperature “sweating threshold” was lower in the symptomatic postmenopausal 
women than in the postmenopausal women without hot flashes.15 
Thermoregulatory centers seem to be influenced by changing estrogen 
concentrations. This proceeds by direct or indirect pathways. The indirect 
pathways may act through changes in neurotransmitter levels. The primary 
neurotransmitters involved in thermoregulation are norepinephrine and 
serotonin (5-HT). Both may be responsible for lowering the temperature setpoint 
and inducing heat loss mechanisms.13,16 In animal studies, increased 
hypothalamic norepinephrine levels narrow the thermoneutral zone and 
decreased hypothalamic norepinephrine levels widen it. In a blind, placebo-
controlled study by Freedman et al. clonidine, an α2-adrenergic agonist, which 
has been shown to lower hypothalamic norepinephrine levels, raised the 
sweating threshold in symptomatic postmenopausal women.15 This supports the 
hypothesis that increased brain norepinephrine levels narrow the thermoneutral 
zone and contribute to the initiation of hot flashes.14-16 
Serotonin may be important in the pathophysiology of hot flashes as well, but its 
role is more complex. Evidence from animal studies leads to the assumption that 
the balance between two serotonin receptor subtypes, 5-HT1a and 5-HT2a, 
influences thermoregulation.17-19 Stimulation of the 5-HT2a receptor induces 
hyperthermia, whereas administration of 5-HT1a receptor agonists lowers the 
body temperature. Gonadal hormones, especially estrogen, affect expression 
and activity of 5-HT receptors in direct or indirect, yet unknown, ways.9  
The exact trigger that sets off the mechanism leading to a hot flash is not 
known. Small elevations in body temperature precede most hot flashes.20-22 
These subtle increases in body temperature, combined with a narrow 
thermoneutral zone, may trigger heat loss mechanisms, including vasodilatation 
and subsequent flashing and sweating, thus, symptoms matching a hot flash. 

Hot flashes in healthy women 
In healthy peri- and postmenopausal women the prevalence of hot flashes varies 
from 24 to 93%.12 This wide range is due to several factors, including unequal 
study populations, varying research methods and dissimilar definitions of hot 
flashes and menopausal status. Hot flashes usually start 1 to 2 years before 
menopause and persist for 6 months to 5 years thereafter.8 The prevalence of 
flashing is highest in late perimenopausal and postmenopausal women.6,12 The 
occurrence of vasomotor symptoms depends on various factors. In a large, 
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community-based study in the United States among 16,065 women, aged 40-55 
years, and belonging to five different ethnic groups, the relation between 
menopausal symptoms and demographic and lifestyle factors was investigated.6 
Women were interviewed about the presence or absence of vasomotor, physical 
and psychological symptoms in the previous 2 weeks. African American women 
reported more hot flashes than Caucasian women (45.6% and 31.2% 
respectively). Hot flashes were reported least frequently by Japanese and 
Chinese women (17.6% and 20.5% respectively). Besides ethnic background, 
socio-economic status and lifestyle influenced menopause-related symptoms. 
Lower educational level, difficulty in paying for basic needs, smoking, less 
physical activity and a higher body mass index were associated with hot flashes. 
Although this study is one of the largest studies concerning menopausal 
symptoms in midlife women, limitations lie in its cross-sectional design and 
methods of data acquirement (self-reported as opposed to direct measurement). 
In a cross-sectional study the temporal sequence of associations cannot be 
established. Therefore, the causal relation in, for example, the occurrence of 
vasomotor symptoms in women who are less physically active cannot be 
determined. Physical activity may protect against hot flashes, but hot flashes 
may also be the cause of decreased physical activity in women suffering from 
them. The same applies to the association between a high body mass index and 
a greater prevalence of hot flashes. Also, information acquired by self-reporting 
may not be completely accurate, for instance with respect to body mass index 
and menstrual status. 
There is a discrepancy in results from this large (n = 16,065), cross-sectional 
study compared to some other studies. The finding that a high body mass index 
is related to more hot flashes is confirmed by a couple of studies23,24, yet others 
describe the opposite, namely that a lower body weight is a risk factor for 
vasomotor complaints.25-27 The explanation for this last observation is the 
reduced conversion of androgens into estrogens in peripheral fat in slim women. 
Despite the limitations, results from this study are valuable, because of the large 
sample size and the acquirement of data among women from diverging socio-
economic and ethnic backgrounds. 
A community-based study in Sweden among 6,917 women, aged 50-64 years, 
confirmed the association between a lower educational level, a lower socio-
economic status, smoking, and the occurrence of more hot flashes.24 The 
consumption of large amounts of alcohol was also associated with more 
vasomotor symptoms. Physical activity on the other hand reduced the 
prevalence of hot flashes. 
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 Hot flashes in breast cancer patients 

Breast cancer 
Breast cancer is the most common cancer in women. One out of every nine 
women will be confronted with breast cancer during her life. Treatment of breast 
cancer includes surgery, and in addition, radiotherapy and/or adjuvant systemic 
therapy. Adjuvant systemic therapy consists of chemotherapy, endocrine therapy 
or a combination of both. Patients receive adjuvant systemic therapy depending 
on their age, the size of the tumor, the differentiation grade, the hormone-
receptor status and the nodal involvement. 

Hot flashes in breast cancer patients 
Studies conducted to determine the prevalence of hot flashes in postmenopausal 
breast cancer patients report a rate of 65%.28-30 Couzi et al. studied the 
prevalence and severity of menopausal symptoms among 190 postmenopausal 
breast cancer patients, aged 40-65 years.30 About two thirds of the women 
reported hot flashes; 29% of these women rated their hot flashes as mild, 37% as 
moderate and 34% as severe. 
Carpenter et al. observed a hot flash prevalence of 65% out of 114 
postmenopausal women treated for breast cancer (mean age 58.8 years).28 All 
patients had completed their primary breast cancer treatment (surgery, 
radiotherapy and/or chemotherapy) at least 3 months before entering the study. 
Tamoxifen was used by 47% of the women, and for 57% of these patients 
tamoxifen was the only adjuvant therapy they received. Of the 74 breast cancer 
patients reporting hot flashes, 59% rated their symptoms as severe, which is 
twice the number of naturally postmenopausal, healthy women experiencing 
severe hot flashes (approximately 25%).12 Hot flashes occurred in 72% of the 
tamoxifen users and in 78% of the women treated with chemotherapy. 
Therefore, the prevalence rate of certain subgroups of postmenopausal breast 
cancer patients may be even higher than the prevalence of vasomotor symptoms 
in the whole group of breast cancer patients.28 In this study no data were 
reported about the mean age in either subgroup. Also, no information was 
offered concerning the number of women who received tamoxifen after 
chemotherapy; there may have been some overlap in both groups. 
Another study compared the occurrence of hot flashes in 69 breast cancer 
survivors (mean age 57 years) with age-matched healthy women.29 Of the 
women with a history of breast cancer 65% experienced hot flashes, whereas 
this was 16% for the healthy women. The hot flashes in breast cancer patients 
were also rated as more severe. However, although the groups were matched for 
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age, they were not matched for menopausal status, and in fact, 93% of the 
women treated for breast cancer was either peri- or postmenopausal, compared 
to 81% of the healthy women. The other women included in the study were 
premenopausal and therefore not likely to experience menopausal symptoms. 
Based on these studies, the prevalence of hot flashes is higher in 
postmenopausal women treated for breast cancer than in healthy 
postmenopausal women, and breast cancer patients experience more severe 
vasomotor symptoms. Moreover, hot flashes appear to last longer in breast 
cancer patients. Of the women who were postmenopausal for more than 10 
years, 54% still experienced hot flashes, which is significantly more than the 4-
35% rate found in healthy women.12,28 

Adjuvant chemotherapy 
Adjuvant polychemotherapy improves the 10-year survival of women aged 
under 50 with early breast cancer with 7-11%.31 However, a long-term side 
effect of this treatment is an earlier onset of menopause and menopausal 
complaints. Cytotoxic agents induce ovarian damage, ranging from a decreased 
number of follicles to absent follicles with ovarian fibrosis.4 Clinically, this is 
characterized by oligomenorrhea, amenorrhea and menopausal symptoms. 
Bines et al. reviewed the effect of adjuvant chemotherapy for breast cancer on 
the ovarian function in premenopausal women.4 Chemotherapy-related 
amenorrhea in regimens based on cyclophosphamide, methotrexate and 
fluorouracil (CMF) given for a period of at least 3 months is about 68%, with a 
range of 20% to 100%. This wide range is due to the various definitions of 
amenorrhea and menopausal status, the age of the patients, and the cumulative 
dose, duration and route of administration of the chemotherapy. Incidence of 
amenorrhea in the group treated with doxorubicin and cyclophosphamide (AC) 
was 34%, which was lower than the incidence of chemotherapy-related 
amenorrhea after treatment with CMF.4 In another study, no difference was 
observed in the risk of development of menopause following CMF or a regimen 
with cyclophosphamide, epirubicine and fluorouracil (CEF).32 
In women who are treated with chemotherapy, the mean age at which 
menstruation ceases varies from 38 to 46 years; 4-13 years before the average 
age of menopause in healthy women.4 Age is a determining factor for the 
occurrence of ovarian damage with chemotherapy. Patients older than 40 years 
have a higher incidence of chemotherapy-related amenorrhea than patients 
younger than 40 years (40% vs. 76%). In younger women, higher cumulative 
doses of chemotherapy are needed for inducing ovarian failure. This age-related 
effect is most likely the result of the lower number of follicles present in the 
ovaries of older women.4  
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The onset of menopause due to chemotherapy can be sudden and premature. 
The subsequent abrupt drop in estrogen levels (as opposed to the more gradual 
decrease in natural menopause) may account for the greater frequency and 
severity of hot flashes in breast cancer patients.28,33 

Adjuvant endocrine therapy 

Tamoxifen 
Adjuvant therapy with tamoxifen for 5 years improves the disease-free and 
overall survival of patients with hormone receptor-positive breast cancer.34 
Tamoxifen can exert an anti-estrogenic effect as well as an estrogenic effect, 
depending on the ambient serum estrogen levels in women (the menopausal 
status) and on different sites and tissues. In breast tissue tamoxifen acts as an 
estrogenic antagonist.35 Hot flashes are a main side effect of tamoxifen. In a 
study of 98 women aged under 56 years, who received tamoxifen after either 
high-dose or standard-dose chemotherapy, 85% reported hot flashes.10 This 
was unrelated to treatment arm. In the previously mentioned study by Couzi et 
al. the prevalence rate of hot flashes in the group of tamoxifen users was higher 
than in nonusers (78% vs. 59%).30 Furthermore, the women receiving tamoxifen 
reported more severe hot flashes. In a double-blind, randomized study among 
2,644 breast cancer patients, receiving either tamoxifen or placebo, more hot 
flashes were reported by the women using tamoxifen (57%) compared to the 
women in the placebo group (40%).36 A cohort study evaluated the use and side 
effects of adjuvant tamoxifen among 303 women aged 55 years or older. In this 
study, patients who experienced side effects were more likely to stop taking 
tamoxifen.37 

LHRH analogues 
Whereas tamoxifen inhibits the effect of the circulating estradiol, estrogenic 
effects on breast cancer can also be prevented by eliminating estrogen 
production. In premenopausal women the ovarian production of estradiol can be 
diminished either surgically, by removal of the ovaries, or medically, using 
luteinizing hormone releasing hormone (LHRH) analogues. Ovarian ablation as 
adjuvant treatment has a substantial survival benefit in women under 50 years.38 
LHRH analogues pursue the same hormonal effects as surgical ovarian ablation 
without the irreversibility and risks associated with the latter. LHRH analogues 
act on the hypothalamic-pituitary axis. Initially, FSH and luteinizing hormone 
(LH) levels will increase shortly, but with continuing use of LHRH analogues, the 
pituitary gland becomes desensitized in about 2 weeks. This means that 
receptor down-regulation takes place, leading to the inhibition of FSH and LH 
release and consequently, to ovarian suppression with a decrease in estrogen 
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levels.39 LHRH analogues have obtained a larger role in the treatment of breast 
cancer in recent years, and are increasingly being added to tamoxifen in the 
adjuvant setting in premenopausal women. Because these drugs are to be used 
for several years, the side effects caused by LHRH analogues deserve attention. 
The ZEBRA trial, a prospective study in 1,614 patients, showed an equal efficacy 
of goserelin (an LHRH analogue) for 2 years and 6 cycles of CMF chemotherapy 
in pre- and perimenopausal women with node positive, hormone-receptor 
positive, early breast cancer.40,41 Patients treated with goserelin did not have the 
acute side effects of chemotherapy, such as nausea, vomiting, alopecia and 
increased risk of infection, but they did experience more menopausal 
symptoms, including hot flashes and vaginal dryness. However, in the goserelin 
group the menopausal symptoms improved after cessation of the therapy, 
whereas in the patients treated with CMF these complaints remained.  
In a trial in 149 premenopausal breast cancer patients, randomized in four 
groups receiving goserelin, tamoxifen, goserelin plus tamoxifen or no systemic 
therapy (control group), the effects of adjuvant endocrine therapy on physical 
and psychological symptoms were studied. The patients who received tamoxifen 
alone reported more hot flashes than the control group. Patients in the goserelin 
and in the combination group, however, reported the highest levels of 
vasomotor symptoms probably due to the abrupt menopause caused by the 
LHRH analogue.39 

Aromatase inhibitors 
Aromatase inhibitors inhibit the conversion of androgens into estrogens in 
muscle and peripheral adipose tissue. In postmenopausal women the main 
source of estrogens is adipose tissue. In the adjuvant setting, the use of 
aromatase inhibitors for the treatment of postmenopausal women with breast 
cancer has been studied. The ATAC trial, a large study among 9,366 breast 
cancer patients, compared treatment with anastrozole (an aromatase inhibitor), 
tamoxifen and both anastrozole and tamoxifen in postmenopausal women in 
terms of efficacy and side effects.42 Disease-free survival after 4 years was 
better with anastrozole than with tamoxifen or the combination of anastrozole 
and tamoxifen. Of the patients receiving anastrozole 35.0% reported hot flashes 
compared to 40.3% for tamoxifen and 40.7% for the combination. Quality of life 
was similar in the three treatment arms.43 
In a recent study 4,742 breast cancer patients were randomized to receive either 
5 years of tamoxifen as adjuvant therapy or exemestane, a steroidal aromatase 
inhibitor, after 2-3 years of tamoxifen.44 No difference was seen in the 
occurrence of hot flashes between both groups; 42.0% of the patients in the 
exemestane group and 39.6% in the tamoxifen group reported hot flashes. 
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A randomized trial in 5,187 postmenopausal women receiving either letrozole, 
an aromatase inhibitor, or placebo after 5 years of treatment with tamoxifen for 
breast cancer, showed a higher prevalence of hot flashes in the letrozole group 
(47.2% vs. 40.5% in the placebo group).45 Of the patients in the letrozole group, 
4.5% discontinued the medication due to side effects and of the women 
receiving placebo 3.6%, which was a non-significant difference. These last two 
studies showed an improved disease-free survival with aromatase inhibitors 
after treatment with tamoxifen. 
Summarizing, in women with a history of breast cancer, vasomotor complaints 
are often exacerbated due to several reasons. First, chemotherapy and ovarian 
ablation in premenopausal woman can induce abrupt menopause with marked 
symptoms. Second, tamoxifen and aromatase inhibitors are commonly used as 
adjuvant therapy in breast cancer, with hot flashes as a frequently occurring side 
effect. 

Quality of life 
Quality of life is a broad concept, including physical, emotional, social, cognitive 
and sexual functions, as well as symptoms related to disease and treatment. 
These aspects are considered from the patient’s point of view. Quality of life has 
become an important factor in evaluating treatment efficacy.46 The occurrence 
of hot flashes may have an influence on a woman’s quality of life. 
In an early and small study, a questionnaire-based interview on quality of life 
was conducted among 63 healthy women (i.e. with no history of breast cancer) 
aged 45-60 years. Menopausal symptoms in these women were associated with 
a compromised quality of life. Quality of life improved in women receiving 
hormone replacement therapy.47 However, recently a very large, randomized, 
placebo-controlled study evaluating the effect of estrogen plus progestin on 
health-related quality of life among 16,608 healthy, postmenopausal women, 
reported no clinically meaningful effects of the therapy on quality of life.48 In 
this study, quality of life was assessed using several questionnaires, including 
the RAND-36, which were completed at baseline and one year after 
randomization. Menopausal symptoms were assessed as well. In addition, 1,511 
women provided data concerning health-related quality of life after 3 years. No 
differences between the estrogen-plus-progestin group and the placebo group 
were observed after 3 years either. In the subgroup of women aged 50-54 years 
with moderate to severe vasomotor symptoms, those who had received estrogen 
and progestin for a year experienced an improvement in the severity of hot 
flashes and less sleep disturbances, but surprisingly, no positive effects on 
quality of life were seen. This trial was, however, not designed to study the 
effects of hormone therapy on hot flashes. The majority of the women 

thesis_buijs_v15.3.pdf   62 10-12-2007   14:45:37



  Hot flashes in breast cancer patients | 63 

 

Chapter 4 

participating in the trial did not experience vasomotor symptoms and those who 
did, were not likely to be very much bothered by the flashes, since they knew 
they could be randomized to receive placebo.49 
Carpenter et al. addressed the relationship between hot flashes and quality of 
life among breast cancer patients, using a questionnaire directed at the 
influence of hot flashes on functional status.28 Of the 114 women participating 
in the study, 74 reported hot flashes. The prevalence and severity of hot flashes 
were marginally related to decreased physical and mental quality of life. More 
recently, they studied the influence of hot flashes on mood, daily activities and 
overall quality of life in 69 women with a history of breast cancer and 63 age-
matched healthy females.29 Women with a history of breast cancer reported 
greater interference with daily activities and quality of life than healthy women. 
Breast cancer patients with daily hot flashes experienced a moderate to severe 
impact of hot flashes on sleep, concentration, mood and sexual functioning. 
Furthermore, compared to breast cancer patients without or with mild hot 
flashes, breast cancer patients with severe hot flashes showed greater mood 
disturbance, greater interference with daily activities, including sleep, 
concentration and sex, and a poorer quality of life. 
Stein et al. studied the impact of hot flashes on quality of life among 
postmenopausal breast cancer patients through self-report questionnaires.50 Of 
the 70 eligible women 28 (40%) had hot flashes. Women experiencing hot 
flashes reported higher levels of fatigue, poorer sleep quality and poorer 
physical health than women without flashes. These differences remained 
significant even after adjustments for the medical, demographic and treatment 
variables. Severity of hot flashes was negatively associated with quality of life. 
Women with moderate or severe hot flashes experienced more fatigue and 
poorer physical health than women with mild hot flashes. The women with 
vasomotor symptoms did not differ from the group without flashes in terms of 
mental health or levels of anxiety or depression. Limitations of this study are the 
relatively small sample size, the rather homogeneous sample of mostly 
Caucasian, middle class and fairly well-educated women and the use of data 
concerning the prevalence and severity of hot flashes from a single assessment 
instead of gathering this information throughout the course of treatment. 
In a study analyzing tamoxifen effects on subjective and psychosexual well-
being in breast cancer patients after high-dose and standard-dose 
chemotherapy, a strong relation was seen between hot flashes and disruption of 
sleep and also an association with difficulty concentrating.10 Irritability was 
related to concentration problems and disturbed sleep. Decreased sexual desire 
was reported by 44% and related to vaginal dryness (40%) and dyspareunia 
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(30%). No differences were seen between the high-dose and standard-dose 
groups. 
Although relatively few studies researching this matter have been conducted so 
far, there appears to be a negative influence of hot flashes on quality of life in 
breast cancer patients. 

Treatment of hot flashes 
In post- and perimenopausal healthy women hot flashes can be treated with 
systemic hormonal therapy (estrogen alone or combined with progestagen).51 
Estrogen therapy decreases hot flashes by 80%-90% and is considered to be the 
most effective form of treatment for menopausal symptoms.8 Because of the 
associated breast cancer risk, at the moment the only indication for hormonal 
substitution therapy in healthy, postmenopausal women is hot flashes that 
severely compromise quality of life. One could consider the use of systemic 
hormonal therapy in a selected group of hormone-receptor negative breast 
cancer patients suffering from severe vasomotor symptoms resistant to non-
hormonal therapies. Little is known about the effects of systemic hormonal 
therapy in this selected population. However, because of the increased risk of 
developing a second primary breast tumor in women with a history of breast 
cancer52, hormonal therapy does not seem appropriate, even in a selected group 
of patients. Also, tamoxifen reduces the rate of contralateral breast cancer, 
when given as adjuvant treatment of early breast cancer, suggesting a role for 
estrogen in the development a second primary breast tumor.53 In general, 
systemic hormonal therapy is considered to be contraindicated in breast cancer 
patients.54 

Placebo effect 
Placebo-controlled trials have shown a substantial placebo-effect in the 
treatment of hot flashes. Therefore, when the effectiveness of medication for the 
treatment of hot flashes is being evaluated, this placebo-effect must be taken 
into account.33 The placebo-effect in trials amounts to a reduction in hot flash 
frequencies and scores as high as 20%-30% over a period of 4 weeks.55-59 In a 
series of 968 patients in seven trials, a minority of the patients on placebo (15%) 
reported a profound decrease in hot flash activity, i.e. a more than 75% 
reduction.60 About 25% of the patients who received a placebo reported a 
reduced hot flash activity of at least 50%. The improvement of hot flashes in 
women on placebo was seen in studies using self-report diaries as a means to 
acquire data concerning hot flash frequencies and severity. This improvement 
may be the result of a true placebo-effect, but reduced compliance in self-
reporting over time may also contribute to the observed effect.  
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Progestational agents 
Megestrol acetate is a progestational agent that may be used as palliative 
therapy in breast cancer, but it is also used for the treatment of hot flashes 
(Table 1). In a double-blind, randomized, placebo-controlled trial with a cross-
over design, megestrol acetate 20 mg twice daily was effective for the treatment 
of hot flashes.61 A total of 97 women with a history of breast cancer were 
included. After an one-week pre-treatment observation period patients received 
megestrol acetate for 4 weeks, followed by 4 weeks of placebo or vice versa. 
Megestrol acetate reduced the frequency of hot flashes with 74% compared to 
baseline values, while in the placebo group a reduction of 27% was observed. An 
improvement was also visible in the hot flash score. This score takes into 
account the severity of the flashes, and is calculated by multiplying the number 
of hot flashes with points given for their severity and then adding up the results. 
In this study the reduction in hot flash score was 83% for megestrol acetate and 
27% for placebo. The observed effect of megestrol acetate on hot flashes is 
similar to the effect reported with estrogen therapy.8 Also, in this study, it 
became apparent that it takes approximately 2-3 weeks before a maximum 
effect is achieved and that, even after discontinuation of the medication, the 
effect lasts for a few weeks. In the study arm in which megestrol acetate was 
followed by placebo, flashes did not increase in frequency and severity until 2-3 
weeks after the switch. An unexpected finding was a marked increase in hot 
flash scores after megestrol acetate was started in women who were 
concomitantly receiving tamoxifen; this effect lasted only a few days and was 
followed by a decrease. In this study, possible long-term side effects were not 
examined.61 
A subsequent study evaluating the long-term use of megestrol acetate, showed 
that almost a third of the women continued to use megestrol acetate after 3 
years, but that most women had lowered the dose.62 Although low-dose 
megestrol acetate appeared to be well tolerated, there were some side effects. 
The reported side effects included vaginal bleeding, appetite stimulation, weight 
gain, episodes of chills and symptoms suggestive of carpal tunnel syndrome. 
Another progestagen, medroxyprogesterone, is administered orally or as a 
depot by intramuscular (im) injection. In a small study, 15 women with a history 
of breast cancer were treated with 500 mg depot medroxyprogesterone acetate 
im every 2 weeks for a period of 6 weeks.63 There was an approximate 90% 
decrease in hot flashes. The improvement persisted for months after 
discontinuation of treatment. These results, however, should be interpreted with 
great caution, because of the small sample size and the fact that the study is not 
a placebo-controlled, randomized trial. A randomized trial in 71 
postmenopausal breast cancer patients, comparing 500 mg depot 
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medroxyprogesterone acetate im injections biweekly with 40 mg oral megestrol 
acetate daily showed a 86% reduction of hot flashes after 6 weeks, without 
significant differences between both groups.64 An assessment after 24 weeks 
showed a better maintenance of response (without further treatment) in patients 
who received im depot medroxyprogesterone acetate (89% vs. 45%). 
 
Table 1. Overview of clinical trials concerning treatment of hot flashes 
    
Medication Agent Studies Study agents 
    
Progestational Megestrol acetate Loprinzi et al. 199461 Megestrol acetate vs. placebo 
 Medroxyprogesterone Barton et al. 200263 

Bertelli et al. 200264 
Medroxyprogesterone (im) 
Medroxyprogesterone im vs. oral 

 Progesterone cream Leonetti et al. 199965 Progesterone cream (transdermal) vs. 
placebo 

    
Bellergal Belladonna and 

phenobarbital 
Bergmans et al.198766 Bellergal vs. placebo 

    
Clonidine  Nagami et al. 198767 

Goldberg et al. 199456 
Laufer et al. 198268 
 
Pandya et al. 200069 

Clonidine (transdermal) vs. placebo 
Clonidine (transdermal) vs. placebo 
Clonidine (oral; different doses) vs. 
placebo 
Clonidine (oral) vs. placebo 

    
SSRIs Venlafaxine Loprinzi et al. 199870 

Loprinzi et al. 200058 
 
Barton et al. 200271 

Venlafaxine 
Venlafaxine (different doses) vs. 
placebo 
Venlafaxine 

 Fluoxetine Loprinzi et al. 200272 Fluoxetine vs. placebo 
 Paroxetine Stearns et al. 200073 

Stearns et al. 200374 
Stearns et al. 200475 

Paroxetine 
Paroxetine (two doses) vs. placebo 
Paroxetine (two doses) vs. placebo 

    
Vitamin E  Barton et al. 199855 Vitamin E vs. placebo 
    
Phytoestrogens  Quella et al. 200059 

Van Patten et al. 200286 
Phytoestrogens vs. placebo 
Phytoestrogens vs. placebo 

    
Black cohosh  Jacobson et al. 200188 

Pockaj et al. 200489 
Black cohosh vs. placebo 
Black cohosh 

    
Gabapentin  Guttuso et al. 200357 

Pandya et al. 200493 
Pandya et al. 200494 

Gabapentin vs. placebo 
Gabapentin 
Gabapentin (two doses) vs. placebo 

 
Transdermal progesterone cream, containing 20 mg progesterone per quarter 
teaspoon (which was the amount of cream that was applied on the skin daily), 
was used in a randomized, double-blind, placebo-controlled trial to evaluate its 
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effects on bone mineral density and menopausal symptoms in postmenopausal, 
healthy women.65 At study entry, 69% of the women in the treatment arm and 
55% in the placebo arm experienced hot flashes. An improvement or resolution 
of hot flashes was seen after 4 months in 83% of the women treated with 
progesterone cream and in 19% of the placebo group. Because the subjects only 
recorded whether hot flashes increased, remained the same, improved or 
stopped, no data concerning hot flash frequencies or hot flash scores could be 
obtained. 
Despite the effectiveness of progestagens for the treatment of hot flashes, there 
is a hesitation to use a hormonal agent in breast cancer patients. Irrefutable data 
that progestagens enhance the risk of breast cancer recurrence are lacking. 
However, the Million Women Study, a recent study among more than a million 
healthy women aged 50-64 years, did show an additional, increased risk of 
breast cancer in women using estrogen-progestagen combinations compared to 
those using estrogen only, suggesting an influence of progestagens on cancer 
growth.2 Therefore, progestagens are generally best avoided for the treatment 
of hot flashes in breast cancer patients. 

Bellergal 
During the 1970s and 1980s Bellergal, a combination of belladonna and 
phenobarbital, was widely used for the treatment of hot flashes in breast cancer 
patients.8 A randomized, double-blind study of 38 women comparing Bellergal 
retard and placebo for a period of 8 weeks, showed a slight decrease in the hot 
flash frequency with Bellergal.66 However, this effect lasted only for about 4 
weeks. After 8 weeks there were no more differences between both groups. No 
data from other randomized, prospective studies have been published. 
Because of the small and short-lived benefit of Bellergal and the risk of 
dependence on phenobarbital, Bellergal is not recommended for the treatment 
of hot flashes. 
 

Clonidine 
Clonidine is a centrally acting α2-adrenerge agonist and is primarily used to 
treat hypertension. Clonidine can be administered transdermally or orally and 
appears to have an effect on the occurrence of hot flashes. A double-blind, 
randomized study in 30 postmenopausal women receiving transdermal clonidine 
at a rate of 0.1 mg/day or placebo for 8 weeks, showed a decrease of hot 
flashes with clonidine.67 In the clonidine group 80% of the patients reported 
fewer hot flashes and in the placebo group 36%. The side effects of clonidine 
were minimal and restricted to transient local skin reactions. 
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More side effects and less impressive results with respect to efficacy were seen 
in a larger study with transdermal clonidine. A total of 110 breast cancer 
patients using tamoxifen were randomized to receive clonidine (0.1 mg/day) for 
4 weeks, followed by 4 weeks of placebo or vice versa, in a double-blind, 
crossover study design.56 Clonidine reduced the hot flash frequency 20% from 
baseline. This was more than the placebo effect, but still clinically rather 
modest. Furthermore, patients complained of several side effects, including dry 
mouth, constipation, drowsiness and dizziness. 
An earlier study with clonidine given orally, was conducted among 10 healthy, 
postmenopausal women.68 They received a placebo for 2 weeks, followed by 
clonidine 0.1, 0.2 and 0.4 mg, each dose for 2 weeks and in varying order. The 
women were blinded to the dose they received, the investigators, however, were 
not. Four patients withdrew due to side effects, three because of dizziness (two 
when receiving 0.2 mg and one when using 0.1 mg per day), and one stopped 
because of fatigue, nausea, headaches and irritability at 0.1 mg/day. In the six 
patients who completed the study, a reduction in the frequency of hot flashes 
was observed. Clonidine 0.4 mg/day resulted in a 46% decrease in hot flashes 
compared to 7% with placebo. Of these six patients, five complained of mouth 
dryness and two of insomnia. Although the sample size of this study is too small 
to draw definite conclusions with respect to efficacy, it can be concluded that 
clonidine may have some unpleasant side effects.  
Oral clonidine was also used in a randomized, double-blind, placebo-controlled 
clinical trial to evaluate its effectiveness for the control of tamoxifen-induced 
hot flashes in 194 breast cancer patients.69 The mean decrease in hot flash 
frequency after 8 weeks was larger with 0.1 mg clonidine per day than with 
placebo (38% vs. 24%). The women treated with clonidine reported more 
sleeping difficulties than the patients in the placebo group (41% vs. 21%). An 
improvement in the mean quality of life scores in the clonidine group was seen, 
as opposed to a small decrease in the placebo group. However, the median 
score in both groups was similar. In none of the above mentioned studies 
adverse events with respect to blood pressure were reported. 
Recently, clonidine was found to raise the sweating threshold in symptomatic, 
postmenopausal women by Freedman et al.15 As mentioned before, increased 
brain norepinephrine levels seem to play a role in the induction of hot flashes. 
Clonidine reduces central sympathetic activation and this may well be the 
pathway by which the drug exerts its action on flashes. 
In summary, clonidine reduces the occurrence of hot flashes to some extent and 
can be used safely in women with a history of breast cancer. The positive effect 
on hot flashes was seen at doses lower than used for treatment of hypertension. 
However, the concurrent use of clonidine and certain other drugs may have 
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some unfavorable consequences. Clonidine enhances the effects of 
antihypertensives, anxiolitic drugs and, also, of alcohol. If clonidine is 
discontinued in patients using ß-blockers, rebound hypertension may develop.  

Selective serotonin-reuptake inhibitors 
Selective serotonin-reuptake inhibitors (SSRIs) belong to a group of newer 
antidepressants. In the 1990s anecdotal evidence emerged for the reduction of 
hot flashes in women treated with SSRIs for depression. Theoretically, SSRIs were 
also expected to have an effect on flashes, because of the role of serotonin in 
the pathophysiology of hot flashes. SSRIs block neuronal serotonin (5-HT) 
reuptake, resulting in higher serotonin concentrations in the synapses. This 
induces both down- and upregulation of different 5-HT receptors in the central 
nervous system, including 5-HT1a and 5-HT2a, and subsequent changes in the 
balance between the receptors. The hypothalamic thermoregulatory centers are 
affected as well, and this may account for inhibition of flashes by SSRIs.8,9 The 
experiences with flashes in depressive women on SSRIs and the presumed 
modes of action of this class of antidepressants, have led to several studies 
evaluating the effects of SSRIs on hot flashes. 
Venlafaxine was the first SSRI to be tested on efficacy in the treatment of 
vasomotor symptoms. Venlafaxine inhibits neuronal serotonin reuptake, but 
also norepinephrine reuptake, strictly speaking making the drug a selective 
serotonin-norepinephrine reuptake inhibitor (SNRI) rather than an SSRI. In a pilot 
evaluation 28 patients took 25 mg venlafaxine daily for 4 weeks.70 A decrease in 
hot flash frequency and scores was seen. A subsequent, double-blind study, 
comparing placebo with three different doses of venlafaxine for 4 weeks, was 
conducted among 221 women.58 These women either had a history of breast 
cancer or were healthy, but reluctant to take estrogens for fear of breast cancer. 
After randomization and assessment of baseline values, 56 patients received a 
placebo for 4 weeks, 56 received venlafaxine 37.5 mg, 55 women used 75 mg 
(37.5 mg for one week and then 75 mg for 3 weeks), and 54 women used 150 
mg (37.5 mg for one week, 75 mg for one week and 150 mg for 2 weeks). At the 
end of the treatment period, a reduction of 27% was seen in hot flash scores in 
the placebo group, 37% in the group receiving 37.5 mg, 61% in the 75 mg group 
and also 61% in the 150 mg group. Furthermore, quality of life improved with 
the use of venlafaxine. However, more side effects, including mouth dryness, 
decreased appetite, nausea and constipation, were reported in the venlafaxine 
150 mg group than in the placebo group. Mouth dryness was the most 
frequently reported side effect. Nausea was temporary in the majority of the 
cases and resolved for the greater part with time. Unfortunately, there were no 
clear data presented concerning the number or percentage of patients 
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experiencing these side effects. After this double-blind, placebo-controlled trial, 
an 8-week, open-label continuation-phase study was performed.71 Of the 221 
patients participating in the double-blind study, 102 women completed the 
open-label phase and were evaluable. The reduction in hot flash scores, as was 
seen in the double-blind part of the study, was maintained in the patients who 
were already on active drugs. The women initially on placebo experienced a 
decrease of about 60% from baseline. Final titrated doses tended to end up 
closer to 75 mg than to 150 mg per day. Side effects were comparable to those 
experienced during the randomized trial. Limitations of this study lie in the fact 
that it was not placebo-controlled nor randomized. 
Thus, venlafaxine seems effective for the treatment of hot flashes. Based on the 
study results, a starting dose of 37.5 mg, to be increased to 75 mg if necessary, 
seems reasonable. A higher dose (150 mg) does not improve efficacy and has 
more side effects. 
Fluoxetine, another SSRI, was evaluated in a double-blind, randomized, cross-
over study.72 In the trial 72 women participated, who either had a history of 
breast cancer or were in good health, but reluctant to use hormonal therapy for 
fear of breast cancer. They received fluoxetine (20 mg/day) or placebo for 4 
weeks, followed by a 4-week period of respectively placebo or fluoxetine after 
crossing over. Fluoxetine was superior to placebo with respect to hot flash 
scores. A reduction in hot flash scores of 50% was seen in the fluoxetine group 
and of 36% in the placebo group. With fluoxetine sleeping difficulties improved, 
but there was a tendency for more mouth dryness. The optimal dose of 
fluoxetine has not been established in a dose-seeking trial yet. 
A pilot trial of the SSRI paroxetine was performed among 30 breast cancer 
survivors.73 They received 10 mg paroxetine for one week, followed by 20 mg 
for 4 weeks. At the end of the study, a reduction in hot flash frequency of 67% 
was observed. In addition, an improvement in depression, anxiety and quality of 
life scores was seen. The main side effect was somnolence, which led to dose 
reduction in two women and discontinuation of the paroxetine in two others. In 
the following, double-blind study 165 healthy menopausal women were 
randomized to receive either placebo, 12.5 mg paroxetine controlled release or 
25 mg paroxetine controlled release for 6 weeks.74 The reduction in hot flash 
scores compared to baseline was 62% in the 12.5 mg paroxetine group, 65% in 
the 25 mg group and 38% in the placebo group. 
A double-blind, cross-over trial with paroxetine was conducted in 152 women, 
who either had a history of breast cancer or were healthy, but reluctant to use 
hormonal therapy.75 These women were randomized to one of four treatment 
arms: 4 weeks of paroxetine 10 mg or 20 mg, followed by 4 weeks of placebo, 
or placebo for 4 weeks, followed by paroxetine 10 mg or 20 mg for 4 weeks. 
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Preliminary results show a decrease of 48% in hot flash scores in the 10 mg 
paroxetine group and of 58% in the 20 mg paroxetine group, compared to a 
respectively 13% and 25% reduction in hot flash scores with placebo. Based on 
these data, paroxetine is as effective as venlafaxine in the treatment of hot 
flashes. 
Summarizing, SSRIs appear to be effective and tolerable for alleviation of 
vasomotor symptoms in women with a history of breast cancer. Interestingly, 
none of the studies with SSRIs for alleviating hot flashes mentioned 
complications from the withdrawal of the medication. There are, however, 
reports on symptoms arising after SSRI withdrawal in patients treated for 
depression. These symptoms include anxiety, irritability, dizziness, light-
headedness, headache, paraesthesia, insomnia, vivid dreams, fatigue, nausea 
and low mood.76-78 Also, no randomized studies have been conducted so far for 
a period longer than 6 weeks, and therefore, no data are available concerning 
long-term efficacy. 
No studies evaluating the effect of SSRIs on sexuality in women with a history of 
breast cancer have been done either, although one of the side effects of these 
drugs is sexual dysfunction.79,80 Because hot flashes appear to have a negative 
effect on sexuality as well29, problems in sexual functioning may well be 
aggravated with the use of SSRIs. 
Furthermore, a recent study by Stearns et al. about the influence of paroxetine 
on the plasma concentrations of active tamoxifen metabolites in breast cancer 
patients, puts the use of SSRIs in this group of patients in a somewhat different 
perspective.81 Tamoxifen is converted to two active metabolites, endoxifen and 
4-hydroxy-tamoxifen, by cytochrome P450 (CYP). SSRIs can inhibit these CYP’s. 
In this study, tamoxifen and its metabolites were measured in the plasma of 12 
women who received tamoxifen as adjuvant treatment for their breast cancer. 
Plasma concentrations were assessed before the start of paroxetine and after 4 
weeks. A decrease in endoxifen plasma levels of 64% in women with a wild-type 
CYP2D6 (a subtype of cytochrome P450) genotype was seen after 4 weeks of 
paroxetine. In women with a variant CYP2D6 genotype endoxifen concentrations 
decreased by 24%. Thus, paroxetine, and possibly other SSRIs that interact with 
CYP2D6, decrease endoxifen concentrations and may negatively influence 
antiestrogenic activity of tamoxifen in certain breast cancer patients, depending 
on CYP2D6 genotype. 
In a study among 80 newly diagnosed breast cancer patients who were started 
on tamoxifen as adjuvant therapy, decreased plasma endoxifen concentrations 
were observed in women with a CYP2D6 homozygous variant or heterozygous 
genotype compared to women with a homozygous wild-type genotype.82 In the 
group of patients carrying a homozygous wild-type genotype, women who were 
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taking paroxetine (a potent CYP2D6 inhibitor) had a lower mean plasma 
endoxifen concentration than women with the same genotype, but not using 
CYP2D6 inhibitors. In women treated with venlafaxine, a weak inhibitor of 
CYP2D6, plasma concentrations of endoxifen were slightly reduced as well. 
Preliminary results from a study in 224 patients receiving tamoxifen as adjuvant 
treatment for their breast cancer, showed a negative influence on disease-free 
survival, but not on overall survival, in patients with a CYP2D6 homozygous 
variant genotype.83 However, more studies are needed to confirm these results 
and to evaluate the impact of low endoxifen concentration on tumor 
suppression in breast cancer patients. Based on these results, no 
recommendations for or against the concomitant use of tamoxifen and SSRIs can 
be made yet. 

Vitamin E 
Anecdotal evidence suggests that vitamin E may be helpful to relieve hot flashes. 
In the only randomized trial with vitamin E for hot flashes, 104 breast cancer 
patients received vitamin E (800 IU daily) for 4 weeks, followed by 4 weeks of 
placebo, or vice versa.55 Vitamin E was more effective in reducing hot flashes 
than placebo, but the difference between both was minimal. Patients 
experienced one hot flash less per day and at the end of the trial they did not 
prefer vitamin E over placebo. However, vitamin E has no side effects, is 
inexpensive, widely available, and it allows patients to have at least the placebo 
effect. 

Phytoestrogens 
The lower prevalence of hot flashes in Asian women compared to Western 
women has led to a focus on dietary differences. Eastern women have a high 
intake of soy products, which contain phytoestrogens in relatively large 
quantities. Phytoestrogens are plant compounds and can be categorized into 
two primary classes: isoflavones, the most common form, and lignans. 
Phytoestrogens have estrogen or antiestrogen effects, depending on many 
factors, such as ambient estradiol concentration, gender and menopausal 
status.59,84,85 Two studies have been conducted to evaluate the potential benefit 
of phytoestrogens on hot flashes in breast cancer patients. Quella et al. 
performed a randomized, double-blind, cross-over study among 177 women 
with a history of breast cancer, of whom two thirds used tamoxifen.59 They 
received 4 weeks of soy tablets (150 mg isoflavones per day) or placebo and 
then crossed over to the opposite arm for another 4 weeks. Phytoestrogens did 
not reduce hot flashes more than placebo, neither did patients prefer the soy 
product over placebo. 
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Another double-blind study showed similar results. After randomization 59 
women used a soy beverage containing 90 mg of isoflavones and 64 women a 
placebo rice beverage for a period of 12 weeks.86 No difference was seen 
between the decrease in hot flashes with soy beverage and placebo. Mild 
gastrointestinal side effects were seen in both groups, but they were worse with 
the soy drink. 
In summary, there is no evidence for a significant beneficial effect on hot flashes 
by soy products. Moreover, little is known about the safety of the use of 
phytoestrogens in breast cancer patients. 

Black cohosh 
Black cohosh (Cimicifuga racemosa) is a herb, traditionally used by Indian 
Americans for gynaecologic and other conditions.87 A double-blind study of 85 
women with a history of breast cancer, who were randomized to use black 
cohosh or placebo for 60 days, showed no differences in reduction of hot 
flashes between both groups.88 The decrease in the number of hot flashes after 
60 days was about 27%. 
A recently published pilot study among 21 women using black cohosh for a 
period of 4 weeks showed a reduction in hot flash scores of 56%.89 The women 
included, either had a history of breast cancer, were at risk for developing breast 
cancer or were in good health, but reluctant to use hormonal therapy for fear of 
breast cancer. The decrease in hot flash scores seemed to be larger than usually 
seen with placebo, but the study was not randomized, nor placebo-controlled. 
Therefore, no conclusions can be drawn about the efficacy of black cohosh for 
alleviating hot flashes based on this study. 
Furthermore, there is no information concerning long-term effects of black 
cohosh, and no definite data on the safety of this drug in breast cancer patients 
are available either. 

Gabapentin 
Gabapentin is a γ-aminobutyric acid analogue. This drug is primarily used as an 
anticonvulsant, but can also be used for the treatment of neuropathic pain, 
migraine, essential tremor, panic disorder and social phobia.57,90 The side 
effects most frequently seen in studies using gabapentin for the treatment of 
seizures include somnolence, dizziness, ataxia and fatigue.91,92 
Recently, gabapentin is evaluated in a randomized, double-blind, placebo-
controlled trial in 59 postmenopausal women.57 After 12 weeks treatment with 
gabapentin 900 mg per day or placebo, a reduction of 45% in hot flash 
frequency was seen in the gabapentin group, compared to 29% in the placebo 
group. Half of the patients receiving gabapentin reported at least one adverse 
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event, compared to 27% in the placebo group. The most common side effects 
were somnolence, dizziness and rash with or without peripheral edema. This 
double-blind study was followed by an open-label treatment, during which the 
patients could increase the dose of gabapentin to 2300 mg per day, if needed. 
Of the 54 patients who started the open-label study, 44 wanted to continue 
treatment with gabapentin for 5 weeks. Of these patients 25% requested a dose 
of 900 mg or less, 61% a dose between 900 and 1800 mg per day, and 14% a 
dose between 1800 and 2700 mg per day. An overall reduction of 54% in hot 
flash frequency was seen compared to baseline. In a pilot study among 22 
women with a history of breast cancer and currently on tamoxifen, gabapentin 
300 mg was used three times a day for 4 weeks.93 Of these women 16 
completed the study; two did not provide complete data and four withdrew due 
to side effects, including nausea, rash and excessive sleepiness. A reduction in 
hot flash frequency of 44.2% and in hot flash severity of 52.6% was observed. 
In a placebo-controlled trial, 420 breast cancer patients were randomized to 
receive placebo, gabapentin 100 mg three times a day (tid) or gabapentin 300 
mg tid for 8 weeks.94 Preliminary results in 324 women show a reduction in hot 
flash scores from baseline of 18.0% in the placebo group, 30.0% in the 
gabapentin 100 mg tid and 45.6% in the gabapentin 300 mg tid group. No 
information regarding side effects has been presented yet. 
Gabapentin seems to be effective in the treatment of hot flashes. However, side 
effects may limit the applicability of gabapentin. 

CONCLUSION 

Hot flashes are a main symptom associated with menopause. In breast cancer 
patients hot flashes are frequent and often severe, due to chemotherapy and 
endocrine treatment. Also, hot flashes appear to impair quality of life in these 
women, making adequate treatment important. 
Several therapeutic options for hot flashes have been studied. Except for 
progestational agents, none of the therapies described have shown to be as 
effective in treating hot flashes as estrogen. However, both estrogen and 
progestagens should be avoided in breast cancer patients, because of the 
potential risk of tumor recurrence or the development of a new primary breast 
tumor. There are several alternatives to these hormones, but they are not 
equally effective and many have side effects. At the moment, clonidine and SSRIs 
seem to be the best options for treatment of vasomotor symptoms, although no 
studies addressing the long-term efficacy have been conducted so far. Clonidine 
reduces hot flashes, and can be used safely in women with a history of breast 
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cancer. However, it has certain unpleasant side effects and can have a negative 
influence on other medication. The clinical application of clonidine, therefore, 
may be restricted due to interaction with concomitantly used medication. 
The SSRIs are promising drugs for the treatment of flashes. They appear to be 
the most effective non-hormonal therapy at the moment. Of the SSRIs 
venlafaxine is most extensively studied in breast cancer patients, but only data 
concerning the short-term effects are available. Some side effects are seen with 
all three SSRIs, but generally they are well tolerated. Although there are no 
reports so far of SSRI withdrawal symptoms in studies on the treatment of hot 
flashes, tapering the dose gradually is recommended. In addition, results from 
studies concerning interaction between tamoxifen and paroxetine, venlafaxine 
and possibly other SSRIs, should be awaited, as they may influence future 
recommendations regarding the concurrent use of tamoxifen and SSRIs in 
certain patients. Nevertheless, based on evidence from literature, venlafaxine is 
the most effective and best-tolerated non-hormonal drug for the treatment of 
hot flashes at this moment. 
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ABSTRACT 

Purpose 
Breast cancer patients with treatment-induced menopause experience more 
frequent and severe hot flashes than healthy postmenopausal women. Estrogens 
are contra-indicated, but venlafaxine and clonidine can be used to alleviate hot 
flashes. We compared both drugs with regard to side effects, efficacy, quality of 
life and sexual functioning. 

Methods 
In a double-blind, cross-over study, 60 breast cancer patients ≤ 60 years and 
experiencing ≥ 14 hot flashes/week were randomized to 8 weeks venlafaxine 75 
mg once daily followed by 2 weeks wash-out, and 8 weeks clonidine 0.05 mg 
twice daily or vice versa. Hot flash frequency and severity were recorded in a 
diary. Side effects, quality of life and sexuality were assessed using 
questionnaires. 

Results 
Thirty patients started with venlafaxine and 30 with clonidine. Forty patients 
completed both treatments. Premature discontinuation for side effects occurred 
in 14/59 during venlafaxine and 5/53 during clonidine (P = .038). During the 
first 2 weeks, venlafaxine induced more toxicity, namely nausea, constipation, 
taste alteration and appetite loss. In week 8 women reported more appetite loss 
(24% vs 4%; P = .03), but less sleep disturbance (55% vs 75%; P = .03) on 
venlafaxine. Median reduction in hot flash score was 49% for venlafaxine and 
55% for clonidine (ns). At study completion 33% of the patients chose to 
continue clonidine, 29% venlafaxine (ns), whereas 38% declined further 
treatment. 

Conclusion 
Venlafaxine and clonidine are equally, but moderately effective in hot flash 
reduction. Side effects are the main reason for drug discontinuation, occurring 
more often with venlafaxine. 
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INTRODUCTION 

Hot flashes, commonly experienced by post- and perimenopausal women, are 
often bothersome and can have a negative influence on quality of life.1,2 Women 
treated for breast cancer experience more frequent and more severe hot flashes 
than healthy women.3,4 This is partly due to the acute onset of menopause in 
breast cancer patients resulting from ovarian ablation caused by chemotherapy, 
surgery or luteinizing hormone-releasing hormone (LHRH) analogues.3,5-7 

Moreover, adjuvant endocrine treatment with tamoxifen or aromatase inhibitors 
is associated with vasomotor instability.4 As a growing number of women 
receive adjuvant therapy for breast cancer, and as more women survive breast 
cancer nowadays, treatment of hot flashes is increasingly important. 
In healthy postmenopausal women, therapy with estrogens is very effective in 
reducing hot flashes. However, significant increases in the risk of cardiovascular 
events and breast cancer have recently been associated with hormone 
replacement therapy.8,9 In women with a history of breast cancer hormonal 
therapy should be avoided, because of possible stimulating effects on tumor 
growth.8 Drugs that do not interfere with steroid receptors, among which 
clonidine and venlafaxine, are efficacious in reducing hot flashes in breast 
cancer patients in randomized placebo-controlled trials.10-12 
Clonidine is a centrally acting α-adrenergic agonist, that alleviates hot flashes at 
an oral dose of 0.05 mg twice daily (bid).11,13,14 Venlafaxine, a combined 
serotonin and norepinephrine re-uptake inhibitor (SNRI), is effective for the 
reduction of hot flashes in a dose of 75 mg once daily (od) as extended-release 
formulation.12,15,16 In most studies, venlafaxine was tested for this indication for 
4 weeks, which may be too short for an evaluation of long-term side effects. 
Venlafaxine and clonidine both have their own side effect profile, but the 
tolerability of these drugs for a longer time period, as well as their influence on 
quality of life, is still largely unknown. 
This double-blind, randomized, cross-over study in breast cancer patients was 
designed to compare side effects of venlafaxine and clonidine, both 
administered for an 8-week period. Secondary objectives were to evaluate 
efficacy and the influences of both drugs on quality of life and sexual 
functioning. 
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PATIENTS AND METHODS 

Patients 
Eligible for this trial were breast cancer patients, aged ≤ 60 years, and 
experiencing ≥ 14 hot flashes/week. Patients were allowed hormonal antitumor 
treatment, including tamoxifen, aromatase inhibitors and LHRH analogues, if 
started at least a month before entry and scheduled to continue throughout the 
study. Adequate liver and kidney functions, a life expectancy of ≥ 6 months, and 
an ECOG performance status of 0-1 were required. Women were not eligible if 
they had previously used venlafaxine or clonidine, had received other treatment 
for hot flashes within the previous month, or were treated with a ß-blocker, 
sedatives or antidepressants. 
All patients gave written informed consent. The study was approved by the 
Ethical Committees of the participating centers. 

Medication 
Patients were randomly assigned to receive venlafaxine for 8 weeks, followed by 
2 weeks wash-out and 8 weeks of clonidine, or vice versa. Patients received 
either 75 mg venlafaxine extended-release od (Efexor, Wyeth, Madison, NJ) or 
0.05 mg clonidine bid (Centrafarm, Etten-Leur, Netherlands). To ensure the 
double-blind execution of the trial, placebo tablets with identical appearance to 
clonidine were administered along with overencapsulated capsules of 
venlafaxine, and identical looking placebo capsules of “venlafaxine” 
accompanied clonidine. Randomization, packaging and labeling of the 
medication was performed by the pharmacy department of the UMCG. 
Study medication was discontinued for unacceptable side effects or at the 
patient’s request. No dose modifications were allowed. At the last study visit, 
patients could indicate whether they wished to continue their drug of 
preference. The attending doctor received the name of the drug from the 
hospital pharmacist. This information was not available to the study coordinator. 

Frequency of outpatient visits 
Patients visited the outpatient clinic at study entry and 2, 8, 12 and 18 weeks 
thereafter. Assessments took place before the start of each drug, after 2 weeks 
for evaluation of acute toxicity and short-term effects, and after 8 weeks, at the 
end of each treatment period. Medical history and sociodemographic 
information were obtained at baseline. Blood pressure was measured each visit. 
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Questionnaires 
Six questionnaires were used to compare the drugs in terms of side effects, 
efficacy, quality of life and sexual functioning before start of each treatment 
period, and in week 2 and 8 of each period. 
The questionnaires are described below: 

1. Questionnaire on adverse events 
This questionnaire contained a list of side effects of both drugs and free space 
to specify other symptoms. Severity of these symptoms was assessed on a 4-
point Likert scale, ranging from “not at all” to “very bothersome”. 

2. Daily diary on hot flashes 
In the diary patients scored the frequency and severity (mild: 1 point, moderate: 
2, severe: 3, and very severe: 4 points) of hot flashes for seven days. Hot flash 
scores were calculated by multiplying the number of hot flashes with their 
severity.11,17,18 

3. Hot flash related daily interference questionnaire 
Patients indicated on a 10-point scale (0: no interference, to 10: complete 
interference) the impact of hot flashes on 10 variables: work, social activities, 
leisure activities, sleep, mood, concentration, relationships with others, 
sexuality, pleasure in life and quality of life as a whole.19 Hot Flash Related Daily 
Interference Scores (HFRDIS) were computed by summing up the scores of the 
variables (0-100). 

4. Medical outcomes study Short Form-36 (SF-36) 
This questionnaire was used to assess the influence of hot flashes and treatment 
on quality of life.20 The SF-36 comprises physical functioning, role-physical, 
pain, general health, vitality, social functioning, role-emotional and mental 
health. The scores ranged from 0 to 100, with higher scores reflecting a higher 
level of functioning. 

5. Sexual Activity Questionnaire (SAQ) 
The SAQ was used to measure impact of treatment on sexual functioning.21 The 
questionnaire investigated whether a woman was sexually active, and if not, 
reasons for sexual inactivity. In sexually active patients pleasure, discomfort and 
habits in sexual functioning were evaluated using a 4-point scale. 

6. Zung self-rating depression scale 
The Zung Self-rating Depression Scale consists of 20 items, each item relating 
to a specific characteristic of depression.22 Respondents indicated on a 4-point 
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rating scale (from seldom/never to almost always) the extent to which a 
statement applied to them. The total score referred to a state within the normal 
boundaries or depression (ranging from minimal to very severe). 
 
Table 1. Patient characteristics at baseline (N=60) 
 No. of patients 
 Venlafaxine/Clonidine  Clonidine/Venlafaxine 
Age, years    
 Median (range) 49 (39-59)  51 (35-60) 
    
Duration of hot flashes     
 ≤ 9 months 2  3 
 > 9 months 28  27 
    
Prior chemotherapy    
 Yes  26  24 
 No 3  6 
 Unknown 1  0 
    
Prior radiation therapy    
 Yes 23  19 
 No 7  11 
    
Current endocrine therapy    
 Tamoxifen 16  14 
 Tamoxifen and LHRH analogue 1  3 
 LHRH analogue 2  0 
 Aromatase inhibitor 7  3 
 Aromatase inhibitor and LHRH 0  2 
 None 4  8 
    
Abbreviation: LHRH, luteinizing hormone-releasing hormone   

Statistics 
The study was powered for differences in side effects, e.g. mouth dryness has 
an incidence of 22% in patients using venlafaxine and of 40% in patients using 
clonidine. Assuming that 90% to 95% of the dry mouth events in patients 
receiving venlafaxine would also occur with clonidine, using McNemar’s test, 
power 85% and P = .05 (2-sided), 48 patients were needed to detect a 
difference. Similar patient numbers would have been needed if these 
calculations were made for other side effects. In their studies, the North Central 
Cancer Treatment Group (NCCTG) found completion rates of 90% for the Daily 
Diary on Hot Flashes.23 Taking into account a potential 10% study drop out, 60 
patients were needed to find significant differences. 
Data were analyzed according to intention-to-treat principle. The incidence 
rates of side effects were compared by McNemar’s test. Differences in hot flash 
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frequency and scores were tested using Wilcoxon Signed-Rank Test. The paired 
sample T-test was used for parametric variables. P-values < .05 (2-sided) were 
considered significant. 

RESULTS 

Patients 
Between October 2003 and May 2006, 60 patients were enrolled. Baseline 
patient characteristics were well balanced between both treatment sequences 
(Table 1). The flow chart of study accrual and retention is depicted in Figure 1. 

Figure 1. Flow diagram and retention of the patients on study. 
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Forty patients completed both periods, 12 patients only one period (venlafaxine: 
n = 4, clonidine: n = 8) and 8 patients neither. During venlafaxine treatment 15 
out of 59 patients withdrew, whereas 5 out of 53 patients stopped clonidine (P = 
.038). Withdrawal rates were not affected by the sequence in which the drugs 
were given. Reasons for premature discontinuation were side effects in all but 
one of the patients, who withdrew from venlafaxine because of tumor 
progression. Five patients prematurely stopped venlafaxine in the first period 
and declined clonidine. One patient who discontinued clonidine also refused to 
cross-over. 
 
Table 2. Frequency of side effects at baseline, week 2 and 8     
           
  Venlafaxine Clonidine 
 Baseline Week 2 Week 8  Week 2 Week 8 
 (n = 60) (n = 53) (n = 44)  (n = 53) (n = 48)  
 % % P x % P x % P # % P x P + 
           
Nausea 12 47 <.001 19  11 <.001 23   
Constipation  30 49 .012 31  32 .021 26   
Diarrhea 13 11  5  15  9   
Vomiting 2 8  5  2  0   
Appetite loss 13 38 <.001 24  13 .006 4  .031 
Abdominal pain 15 17  17  19  11   
Taste alteration 7 21 .008 10  6 .016 9   
Dry mouth 55 60  55  64  47   
Dizziness 30 43 .011 24  32  32   
Headache 45 53 .012 38  49  43   
Fatigue 88 87  74  87  85   
Insomnia 72 74  55  64  57   
Abnormal dreaming 13 19  33  17  19   
Sleep disturbance 85 62 .022 55 .021 81  75  .039 
Sweating  97 92  91  91  94   
Skin problems 15 11  10  15  17   
Itching 27 11  12  19 .031 24   
Decreased sexual interest 68 53 .008 51  53  46 .03  
Pain 57 42  43  59 .039 45   
Fear 25 11  12  15  11   
Nervousness 30 28  21  30  32   
Restlessness 50 42  33  47  36   
Paresthesia 35 42  17  32  23   
           
X Frequency of symptoms compared to baseline 
# Frequency of symptoms in week 2 of venlafaxine compared to week 2 of clonidine  
+ Frequency of symptoms in week 8 of venlafaxine compared to week 8 of clonidine 
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Adverse events 
Baseline symptoms were available for all patients (Table 2). 
The most frequent reasons for premature discontinuation of venlafaxine in 14 
patients were nausea (n = 11), headache (n = 8), dizziness (n = 4) and mood 
disorders (n = 4). Eight stopped within 5 days, the others after 2 weeks. After 2 
weeks 5 patients prematurely stopped clonidine, with dry mouth as the most 
frequently mentioned cause for discontinuation. Compared to baseline, more 
patients on venlafaxine reported nausea, headache, dizziness, taste alteration, 
decreased appetite and constipation after 2 weeks. Improvement was observed 
with regard to sleep and sexual interest. For clonidine there was no difference in 
symptoms compared to baseline. 
When venlafaxine is compared to clonidine after 2 weeks, more patients 
reported taste alteration, appetite loss, nausea and constipation with 
venlafaxine, whereas pain and itching were more often seen with clonidine. 
Compared to baseline, improved sleep was more frequently observed after 8 
weeks of venlafaxine and improved sexual interest after 8 weeks of clonidine. 
When both drugs are compared in week 8, more patients on venlafaxine noticed 
appetite loss, while disturbed sleep was more often seen with clonidine. On 
venlafaxine patients reported less symptoms after 8 than after 2 weeks. 
Blood pressure was not affected by venlafaxine. Clonidine caused small absolute 
decreases in both systolic (5 mmHg) (P = .014) and diastolic blood pressure (3 
mmHg) (P = .012) after 8 weeks. 

Efficacy 
Changes in hot flash frequency are demonstrated in Figure 2 and the residual 
hot flash score after 8 weeks is shown in Table 3. With both drugs the hot flash 
scores were reduced significantly with a median of 49% for venlafaxine and 55% 
for clonidine after 8 weeks. No difference in hot flash reduction was seen 
between the two drugs (P = .55). A complete disappearance of hot flashes was 
seen in 4 patients during venlafaxine, but not on clonidine. Increased hot flash 
scores were observed in 11 patients during venlafaxine and in 6 patients during 
clonidine. Fifty percent of the patients on venlafaxine and 55% of the patients on 
clonidine reported a ≥ 50% reduction in hot flash score after 8 weeks. In 
patients who completed both treatment periods, a ≥ 50% reduction in hot flash 
score was found on both drugs in 21%, on clonidine alone in 32%, on venlafaxine 
alone in 29% and on none of the drugs in 18%. Of all 60 patients included, 65% 
of the patients showed a ≥ 50% reduction on one or both drugs. The drug that 
patients received first caused the greatest reduction in hot flash score (median 
decrease of 63% vs 28%, P = .03). 
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Table 3. Change in hot flash score from baseline to week 8 
       
  Venlafaxine (n = 43)  Clonidine (n = 47) 
% of Baseline Score No. of Patients %  No. of Patients % 
       
0  4 9  0 0 
1-24  8 19  10 21 
25-49  9 21  15 32 
50-74  7 16  12 25 
75-100  4 9  4 9 
>100  11 26  6 13 

Interference of hot flashes with daily life 
Mean baseline scores were similar in both groups. The mean HFRDIS decreased 
from 31 to 18 in week 8 of venlafaxine (P = .001) and from 37 to 21 in week 8 
of clonidine (P < .001), indicating less interference of hot flashes with daily life. 
Of the HFRDIS items, sleep was particularly affected by hot flashes. Nine HFRDIS 
items showed an improvement in week 8, independent of the drug taken and 
without differences between both drugs. Less interference of hot flashes with 
sexuality was observed only with clonidine, not with venlafaxine. 

Figure 2. Changes in hot flash frequency from baseline for venlafaxine and clonidine (%). 
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Medical outcomes study Short Form-36 (SF-36) 
Table 4 shows the SF-36 outcomes after 8 weeks. Only role-emotional showed 
amelioration with venlafaxine and role-physical with clonidine. No differences in 
subscale scores between the drugs were seen. 
The 21 patients that experienced a ≥ 50% reduction in hot flash score after 8 
weeks of venlafaxine perceived an improved mental health, physical functioning, 
social functioning, and role-physical. Patients (n = 26) with a ≥ 50 % reduction 
on clonidine demonstrated only an improved vitality score. Mean scores in these 
subgroups increased from 8 to 14 points, which is a clinically meaningful 
improvement. 
 
Table 4. Outcomes of the 8 subscales of the SF-36 for all patients and those with good response (≥50% 
reduction in hot flash scores) in week 8. 
        
   Venlafaxine Clonidine  
    Patients ≥50%  Patients ≥50% 
  Baseline Total Reduction  Total Reduction  
  (N=60) (n=44) (n=21) (n=48) (n=26)  
       
Physical functioning 75 79 86* 78 79  
Social functioning 83 86 89* 86 86  
Role-physical 58 77 85* 75* 70  
Role-emotional 80 94* 94 86 84  
Bodily pain  72 81 83 77 77  
Vitality  61 60 59 56 83*  
Mental health 79 82 86* 78 79  
General health 66 71 74 67 62  
        
* Subscale scores compared to baseline P < .05 
Note: The subscales scores range from 0 to 100, with higher scores representing a higher level of 
functioning 

 

Sexual activity 
Thirty-three patients were sexually active. The most common reasons reported 
for sexual inactivity were lack of sexual interest, lack of sexual interest of the 
partner and tiredness. No effects of venlafaxine or clonidine on the SAQ scales 
were found. 

Zung self-rating depression score 
After 8 weeks of venlafaxine the mean Zung score improved from 45.7 to 40.7 
(P = .001). No change in mean Zung score was seen after 8 weeks of clonidine. 
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Patient preference 
When asked for their preference at the end of the study, 20 patients (33%) 
indicated they wished to continue clonidine, 17 (29%) preferred venlafaxine, and 
23 (38%) did not want to continue either treatment (ns). 

DISCUSSION 

Although several studies have evaluated the efficacy and side effects of 
venlafaxine and clonidine, this is the first double-blind, randomized, cross-over 
study that directly compared venlafaxine and clonidine for 8 weeks. We found 
that venlafaxine caused significantly more side effects during the first weeks of 
treatment, and that more patients discontinued venlafaxine for this reason. After 
8 weeks of treatment however, both drugs were well tolerated and were equally 
efficacious, with a median decrease in hot flash score of 49% for venlafaxine and 
55% for clonidine. 
We compared both drugs in a randomized cross-over design, because this 
allowed for analysis of treatment effects with each patient as her own control. To 
reduce the risk of a carry-over effect, a 2-week wash-out period between the 
treatment periods was incorporated. In a recent, randomized study, Loibl et al 
compared venlafaxine with clonidine for 4 weeks.24 Although a cross-over study 
was intended, this plan was abandoned due to a high frequency of premature 
discontinuation and poor reporting. 
Most studies evaluated the effects of venlafaxine for 4 weeks.11,12,24 However, 
this may be too short for assessing longer-term toxicity and the impact of hot 
flash reduction on quality of life and sexual functioning. A placebo-controlled 
trial of venlafaxine for 12 weeks was performed in healthy postmenopausal 
women, but in this study no baseline data on symptoms were available.25 
Recently, a study in breast cancer patients was performed comparing 
venlafaxine with placebo for 6 weeks.10 After the study, patients could continue 
venlafaxine and were contacted after 1, 6 and 12 months. Although side effects 
with venlafaxine were mild during the first 6 treatment weeks, they were a main 
reason for discontinuation of venlafaxine in the long-term. Thus, side effects 
are important for prolonged use of medication, especially when treatment 
effects are modest. We therefore administered both drugs for 8 weeks. 
Patient accrual proceeded slower than expected. This was due to reluctance of 
patients to use medication for their hot flashes and due to antidepressant, 
sedative or antihypertensive use, which made patients ineligible because of 
possible interactions with the study drugs. 
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During the first treatment weeks, we observed more side effects with 
venlafaxine, including nausea, constipation, taste alteration and appetite loss. 
The optimal venlafaxine dose to alleviate hot flashes is 75 mg od, which is also 
the recommended starting dose for depression.12 However, initial side effects 
may be reduced if a starting dose of 37.5 mg od is used for one week, followed 
by 75 mg od. Patients on clonidine reported more pain and itching after 2 
weeks. At the end of the 8-week treatment periods less toxicity was reported, 
indicating that most side effects resolved with time. Only appetite loss was still 
frequently seen with venlafaxine. Some groups report increased mouth dryness 
with venlafaxine12,25 and clonidine11,14, while we observed no increases. This 
may be due to the high frequency at baseline (55% of the patients). 
Nevertheless, mouth dryness was the primary reason for discontinuation of 
clonidine in 3 patients. Sleep difficulties are also a commonly mentioned side 
effect in some studies with clonidine14 and venlafaxine.25 In agreement with 
Carpenter et al, we saw the opposite effect.10 Patients reported improved sleep 
with venlafaxine, which may result from a reduction of hot flashes during the 
night. 
In the study by Loibl et al, 33 breast cancer patients received clonidine and 31 
venlafaxine for 4 weeks.24 Venlafaxine was marginally more effective than 
clonidine, with reductions in hot flash scores of respectively 57% and 39% (P = 
.043). In contrast to their study, we did not find superiority of one drug over the 
other. This is consistent with our observation that patients had no explicit 
preference for one drug. 
Hot flashes are a prominent side effect of tamoxifen and aromatase inhibitors. 
Early discontinuation rates of tamoxifen range from 15% to 35%, resulting in 
higher breast cancer recurrence rates and mortality.26 Patients reporting side 
effects are more likely to stop tamoxifen prematurely.27-29 Therefore, the 
development of strategies to circumvent these side effects is important, as they 
may increase therapy adherence. 
Quality of life and sexuality were secondary outcome measures. The 
improvement of aspects of quality of life in patients reporting a ≥ 50% reduction 
in hot flash score may indicate that quality of life is only enhanced, when 
patients experience a substantial treatment effect. However, patients on 
venlafaxine improved on more subscales than patients on clonidine, which may 
also indicate a direct influence of venlafaxine on quality of life. 
Hot flashes appear to negatively influence sexuality3 and in addition sexual 
dysfunction is a known side effect of SSRIs.30,31 Patients on clonidine reported 
increased sexual interest and less interference of hot flashes with sexuality. 
However, we found no effect on sexual functioning with clonidine. Venlafaxine 
did not affect sexual functioning either. 
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SSRIs interfere with tamoxifen metabolism by inhibiting cytochrome P450 2D6 
(CYP2D6), resulting in lower concentrations of endoxifen, the most active 
tamoxifen metabolite.32 As venlafaxine is a weak inhibitor of CYP2D6 and only 
slightly reduces plasma endoxifen levels, it is currently the best SSRI/SNRI 
option for the treatment of hot flashes. 
This study demonstrates that although venlafaxine and clonidine have different 
side effects, they are well tolerated with similar efficacy. When making treatment 
choices for hot flashes in individual patients, side effects and possible 
interactions with other drugs should be taken into account. In breast cancer 
patients venlafaxine and clonidine are equally good alternatives for the 
prevention of hot flashes. 
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ABSTRACT 

There are several types of endocrine treatments available such as selective 
estrogen receptor modulators (SERMs), non-steroidal and steroidal aromatase 
inhibitors, pure ER-antagonists, progestins and luteinising hormone-releasing 
hormone (LHRH) agonists, which play an important role in breast cancer 
treatment. The long-term impact of endocrine therapies is increasingly relevant, 
as patients are treated for years, the number of breast cancer survivors is 
increasing and more young women are treated with this modality. Health-
Related Quality of Life (HRQoL) data can assist in recommendations for future 
treatment. This review provides a literature-based overview of side effects of 
hormonal treatment in pre- and postmenopausal breast cancer patients both in 
the adjuvant and palliative setting and the influence on the HRQoL and sexuality. 
Relevant clinical studies were identified by using the Medline database, limited 
to literature in English from between 1977-2006. Side effect profiles of 
tamoxifen and aromatase inhibitors vary but no significant difference in overall 
HRQoL was observed. Looking at the balance between efficacy and side effects, 
the aromatase inhibitors seem to outperform tamoxifen. Tamoxifen increases 
the incidence of endometrial cancer. Fewer thromboembolic events occur during 
aromatase inhibitors than with tamoxifen. The incidence of muscle pain and 
stiffness, joint disorders, and bone fractures was highest during aromatase 
inhibitors. Although patients may experience a wide range of symptoms, there 
are only minor differences in HRQoL ratings and they are generally rated as 
“good”. Further research should allow healthcare professionals to tailor their 
care even more specifically to patients’ individual circumstances, providing 
better disease control while maintaining HRQoL. 
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INTRODUCTION 

Breast cancer is the leading cause of death from cancer in women, but due to 
earlier diagnosis and improvements in treatment, mortality rates have declined. 
Steroid hormones, estrogen and progesterone, play a major role in the etiology 
of breast cancer.1 The growth of many breast tumors is estrogen-dependent and 
approximately 70-80% of all breast cancers are hormone-sensitive. Tumors that 
express estrogen and/or progesterone receptors (ER and/or PgR) are likely to 
respond to endocrine treatment, which is mostly based on eliminating estrogen 
production or blocking the estrogen receptor.2 In premenopausal women the 
ovary is the major site of estrogen production. In postmenopausal women 
estrogens are still produced although less, by aromatase-mediated conversion 
of adrenal androstenedione and testosterone to oestrone and estradiol in extra 
gonadal tissues, such as subcutaneous fat and muscle tissue. Endocrine therapy 
plays an important role in breast cancer treatment in pre- as well as in 
postmenopausal women. It is given as (neo)adjuvant therapy, for metastatic 
disease and for the prevention of breast cancer. Currently there are many types 
of endocrine treatment available: selective ER modulators (SERMs), non-steroidal 
and steroidal aromatase inhibitors, pure ER-antagonists such as fulvestrant, 
progestins such as megestrol acetate and luteinising hormone-releasing 
hormone (LHRH) agonists. 
Women can experience acute and chronic side effects from endocrine treatment 
which can affect the Health-Related Quality of Life (HRQoL).3,4 During adjuvant 
treatment the long-term impact of endocrine therapies is increasingly relevant, 
as patients are treated for many years, the number of breast cancer survivors is 
increasing and an increasing number of younger women are treated by this 
modality. HRQoL data can assist in recommendations for future treatment. 
HRQoL is a broad concept, which takes many factors into account including 
physical, emotional, sexual, social, and cognitive functions, and symptoms of 
disease and treatment. All functions and symptoms are assessed by and from 
the perspective of the patient.5 Initially trials comparing endocrine treatments 
paid especially attention to tumor response rates and survival. However, thus 
non-life threatening side-effects which can be long lasting can be overlooked or 
underestimated.6 Therefore it is of interest that many data on side effects and 
HRQoL have become available over the last years. This information is useful to 
physicians and patients when making decisions about treatment.7 
The purpose of this review is to provide a literature-based overview of the side 
effects of endocrine treatment in pre- and postmenopausal breast cancer 
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patients both in the adjuvant as in the palliative setting and the influence on the 
HRQoL, especially sexual functioning. 

METHODS 

Relevant clinical studies were identified by using the Medline database, limited 
to literature in English from the period 1977-2006. The following search terms 
were used: breast cancer, hormonal treatment, endocrine therapy, quality of life, 
health related quality of life, side effects, adverse events, sexual functioning, 
sexual dysfunction, psychosexual function, ovarian ablation, ovariectomy, 
oophorectomy, LHRH analogues, tamoxifen, progestagen, anastrozole, letrozole, 
exemestane. These search terms were used in varying combinations to identify 
the most suitable literature. Also, reference lists of selected papers were used to 
find articles that did not appear in the primary search. Studies were selected 
only if they were original papers or reviews. 

RESULTS 

Tamoxifen 
Tamoxifen was the firstly used in postmenopausal breast cancer patients in 
1963. Tamoxifen is a non-steroidal anti-estrogen, which is used in the adjuvant 
setting and in metastatic disease for women with hormone receptor positive 
breast cancer. Its antitumor effect is based on competition with estrogen in 
binding to its receptor. Tamoxifen can exert an anti-estrogenic as well as an 
estrogenic effect, depending on the ambient serum estrogen levels (i.e. the 
menopausal status) and the tissue type.8 In glandular breast tissue tamoxifen 
acts as an estrogen antagonist. Tamoxifen is still the agent of choice in the 
first-line adjuvant and metastatic treatment of premenopausal patients. For 
postmenopausal women with hormone-receptor positive localized breast 
cancer, aromatase inhibitors have obtained since recently a role as first line 
treatment.9 
Tamoxifen is usually relatively well tolerated. The most frequent side effects are 
hot flashes, fatigue and nausea. Less frequently observed side effects include 
uterine bleeding, vaginal dryness, dyspareunia, impaired sexual desire and 
optical (cataract) problems. Rare are deep venous thrombosis, venous 
thromboembolism, pulmonary embolism, cardiovascular and ischemic 
cerebrovascular events. There is an 2-3 fold increased risk of endometrial 
cancer.10 Because of the extensive experience with tamoxifen its side effects are 
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well characterized, especially in postmenopausal women. Several studies have 
assessed the impact of tamoxifen on HRQoL both in the adjuvant and preventive 
setting.11-14 

Tamoxifen versus placebo 
Two randomized placebo controlled trials have evaluated toxicity and HRQoL of 
tamoxifen. In the Wisconsin Tamoxifen Trial, 140 postmenopausal patients were 
randomly assigned to receive adjuvant treatment with tamoxifen or placebo. 
More hot flashes and vaginal symptoms were reported by the patients receiving 
tamoxifen during the 24 months follow-up period. There was no difference 
between the two groups in incidence of nausea, fatigue, bone pain, joint pain, 
racing heart, vomiting, depression, sweaty hands, irritability, difficulty sleeping, 
or gastrointestinal distress. No adverse effects on HRQoL as measured by 
questionnaires were found.15 
Results from the HRQoL component of National Surgical Adjuvant Breast and 
Bowel Project Breast Cancer Prevention Trial (NSABP-P1) showed that there was 
no difference between tamoxifen and placebo in 11,064 healthy women with an 
increased risk of developing breast cancer, with regard to depression, overall 
physical or mental quality of life and weight gain after 36 months of treatment. 
More women on tamoxifen suffered from vasomotor (hot flashes) and 
gynaecological symptoms (vaginal discharge) compared with the placebo 
group.16 There was no evidence that the number of sexually active individuals in 
the tamoxifen group was reduced since treatment.16 In a cross-sectional study 
in 57 breast cancer patients, the sexual functioning after 2 to 24 months of 
tamoxifen was comparable to baseline data from the NSABP-P1 study.14 Forty-
one (72%) were sexually active. Using a sexual history form and the Breast 
Cancer Prevention Trial symptom checklist 54% of the participants complained of 
painful intercourse and nearly a third experienced vaginal tightness. Two other 
studies found no change in sexual functioning following treatment with 
tamoxifen in breast cancer patients.11,13 
All these studies found no differences in HRQoL between placebo and 
tamoxifen, despite significant increases in vasomotor and vaginal symptoms 
during tamoxifen. 

Tamoxifen versus raloxifene 
Raloxifen is a selective ER modulator that is approved by the US Food and Drug 
Administration for prevention of osteoporosis. The Study of Tamoxifen and 
Raloxifene, (STAR), is a double blind randomized prevention trial designed to 
see how raloxifene compares with tamoxifen in reducing the breast cancer 
incidence in postmenopausal women who are at increased risk of the disease. 
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Symptoms were collected from a 36-item symptom checklist. HRQoL was 
measured with the Medical Outcomes Study Short-Form Health Survey (SF-36), 
the Centre for Epidemiologic Studies-Depression (CES-D) and the Medical 
Outcomes Study Sexual Activity Questionnaires in a substudy of 1,983 patients. 
Questionnaires were collected before treatment, every 6 months for 60 months 
and at 72 months. 
No significant differences existed between the tamoxifen (n=973) and raloxifene 
(n=1,010) groups in patient-reported outcomes for physical health, mental 
health and depression. The tamoxifen group reported better sexual functioning. 
Patients on tamoxifen (n=9,743) reported more gynaecological problems, 
vasomotor symptoms, leg cramps and bladder control problems, whereas 
women on raloxifene (n=9,769) reported more musculoskeletal problems, 
dyspareunia, and weight gain over 60 months of assessments.17 

Tamoxifen for adjuvant versus advanced breast cancer 
Between 1996 and 1998, all patients on endocrine therapy for adjuvant or 
advanced breast cancer, attending the Edinburgh Breast Unit, were invited to 
complete a checklist for this specific group.18 Anastrozole (n=103), megestrol 
acetate (n=35) and tamoxifen (n=482) were the three most common endocrine 
therapies. Patients received tamoxifen in the adjuvant (n=429) and advanced 
setting (n=53). In the adjuvant setting nausea and low energy were reported less 
frequently, however, increased vaginal discharge and vaginal dryness were 
experienced more frequently. Data were also analyzed by age group (<49 and 
>50 years of age) chosen as a proxy measurement of menopausal status. 
Younger women experienced strikingly more flashes and sweats (74% pre-
menopausal versus 53% postmenopausal) and weight gain (61% vs. 39%). The 
negative effect on libido was also greater in younger women with 40% reporting 
decreased sexual interest compared with 16% in those over 50 years of age.18 

Fulvestrant 
Fulvestrant is a pure ER antagonist that competitively binds to the ER with a 
much higher affinity than tamoxifen and without agonistic effects. The down 
regulation of ER protein results in complete abrogation of estrogen-activated 
gene transcription.19 Fulvestrant is used for the treatment of hormone receptor-
positive, metastatic breast cancer in postmenopausal women with disease 
progression following anti estrogen therapy. It is given as a once-monthly 
intramuscular injection. Fulvestrant is well tolerated: the most common side 
effects are gastro-intestinal disturbance (40-53%) and hot flashes (19-24%). 
Less common adverse effects include weight gain, headache, joint pain, sore 
throat, thromboembolism, and urinary tract infections.20 No evidence of agonist 
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activity on the endometrium was observed using ultrasonography of the 
endometrium. Therefore it is unlikely that fulvestrant is associated with an 
increased risk of endometrial cancer.21 

Fulvestrant versus tamoxifen 
In a comparative, double blind, randomized trial in postmenopausal women with 
metastatic breast cancer fulvestrant (n=313) and tamoxifen (n=274) were both 
well tolerated. The most frequent side effects in both groups were nausea 
(20.3% fulvestrant versus 22.5% tamoxifen), asthenia (19.4% versus 20.3%), pain 
(13.9% versus 19.2%) and bone pain (13.9% versus 17%). There was a trend for 
less gastrointestinal disturbance (nausea, vomiting, diarrhea and constipation) 
with fulvestrant (37.1% versus 43.2%; P = .16) The incidence of hot flashes was 
slightly lower in the fulvestrant group than in the tamoxifen group (18% versus 
25%; P = .05).22 
HRQoL was assessed on day 1, monthly for the first 3 months of treatment, and 
then every third month up to 12 months using the Functional Assessment of 
Cancer Therapy-Breast (FACT-B) questionnaire. The mean Trial Outcome Index 
(TOI) scores for each treatment group remained fairly constant during the first 
year and revealed no difference between fulvestrant versus tamoxifen over 
time.22 

Fulvestrant versus anastrozole 
In two randomized trials (n=451 and n=400) fulvestrant was compared with the 
aromatase inhibitor anastrozole in postmenopausal metastatic breast cancer 
patients whose disease had progressed after prior endocrine therapy.23,24 Both 
treatment arms showed equal antitumor activity. A wide range of adverse events 
was reported by both groups, mostly of mild to moderate intensity. A similar 
percentage, namely 46% in the fulvestrant versus 40% in the anastrozole group 
experienced adverse events and about 1% of the patients withdrew from the 
trials because of adverse events. The most common side effects in these trials 
were nausea (26% versus 25.3%), asthenia (22.7% versus 27%), pain (18.9% 
versus 20.3%), vasodilatation (17.7% versus 17.3%) and headache (15.4% versus 
16.8%) in the fulvestrant and anastrozole groups, respectively.25 About 20% of 
the patients in both groups experienced hot flashes. The incidence of joint 
disorders, including arthritis, arthrosis and arthralgia was lower in the 
fulvestrant-treated group than in the anastrozole-treated group (5.4% versus 
10.6%) (P = .0036).25 In 4.6% and 1.1% the fulvestrant administration in each 
trial resulted in mild, transients local reactions.23,24 
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Analysis of QoL data, using the FACT- breast questionnaire, demonstrated that 
up to disease progression QOL was maintained and there was no difference 
between the drugs.23,24 
The higher incidence of joint disorders with the aromatase inhibitor compared 
with fulvestrant illustrates the value of fulvestrant in a patient population which 
may be predisposed to musculoskeletal conditions.26 Fulvestrant is associated 
with a lower incidence of hot flashes compared with tamoxifen. The tolerability 
profile and route of administration of fulvestrant may lead to improved 
compliance and thus better patient outcomes.26 As for all new agents its overall 
safety profile will become increasingly clear with ongoing use.26 
The results of clinical studies comparing fulvestrant with either letrozole or 
exemestane are not yet available. A clinical trial including fulvestrant in the 
adjuvant setting is ongoing. 

Aromatase inhibitors 
Aromatase is a cytochrome-P450 enzyme-complex responsible for the 
conversion of androgen into estrogen, the final step in the estrogen biosynthesis 
pathway. Aromatase inhibitors inhibit the conversion of adrenal androgens into 
estrogens in peripheral adipose tissue and (to a lesser extent) in muscles, which 
is the main source of estrogens in postmenopausal women. These drugs have, 
unlike tamoxifen, no partial agonist activity. They are now used in the adjuvant 
setting and as first line treatment in the metastatic disease. They are under 
evaluation in combination with LHRH analogue in premenopausal women.10 In 
general, aromatase inhibitors are well tolerated. Their most common short-term 
adverse effects include fatigue, back pain, dyspnoea, headache, and hot flashes. 
All aromatase inhibitors are associated with an increased risk of osteopenia, 
osteoporosis, and /or bone fracture. Studies evaluating the efficiency of 
bisphosphonates to ameliorate this effect are ongoing. Evaluation of potential 
long-term effects of estrogen deprivation, including cognitive, vascular, skin, 
and urogenital tract changes, will require longer follow-up.27 Currently the 
long-term effects of the aromatase inhibitors are still largely unknown. 

Aromatase inhibitor anastrozole versus tamoxifen 
The large ATAC trial in 9,366 early breast cancer patients compared the 
aromatase inhibitor anastrozole alone, or in combination with tamoxifen versus 
tamoxifen alone in the adjuvant setting for 5 years in postmenopausal women in 
terms of efficacy and side effects. Disease-free survival after 4 years was 
superior with anastrozole than with tamoxifen or the combination of these 
drugs. The combination arm was stopped prematurely because results were 
equivalent to tamoxifen alone and worse than anastrozole alone. 
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Compared with tamoxifen, anastrozole was associated with less hot flashes 
(39.7% tamoxifen versus 34.3% anastrozole), vaginal discharge (11.4% versus 
2.8%), vaginal bleeding (8.2% versus 4.5%), ischemic cerebrovascular events 
(2.1% versus 1.0%), venous thromboembolic events (including deep-vein 
thrombosis) (1.7% versus 1.0%), and endometrial cancer (0.5% versus 0.1%). 
However, musculoskeletal complaints (27.8% anastrozole versus 21.3 % 
tamoxifen) and fractures (5.9% versus 3.7 %) were more common with 
anastrozole. This increase in fractures seemed to be greatest in the spine, while 
no increase in hip fractures was seen. The average weight gain, 1.65 kg or 2.5 % 
over 2 years was similar in all groups. In the anastrozole group (5.1%) less 
patients withdrew from treatment related adverse events than in the tamoxifen 
group (7.2%)(P < .0002).28 There was no difference between anastrozole and 
tamoxifen in the incidence of cataracts, ischemic cardiovascular events, fatigue 
or asthenia, mood disturbance and nausea or vomiting. 
A total of 1,021 women were included into the HRQoL subprotocol of this trial. 
Patients completed the FACT-B plus the Endocrine Subscale (ES) at baseline and 
3, 6, 12, 18 and 24 months, or until disease recurrence. No differences between 
anastrozole, tamoxifen or the combination were found in overall HRQoL during 
the first 2 years. All three treatment groups showed an HRQoL improvement 
from baseline over the 2 years assessment period. Between baseline and 3 
months of endocrine treatment, mean total ES scores worsened and recovered 
partially during the 2 years in all groups.29 Compared with tamoxifen alone, 
anastrozole results in fewer patients reporting cold sweats, vaginal discharge, 
irritation, and bleeding, and more patients reporting vaginal dryness, pain or 
discomfort during intercourse and loss of sexual interest. 

Aromatase inhibitors anastrozole for 3 years after 2 years tamoxifen versus 5 
years tamoxifen 
Data from two prospective, randomized adjuvant trials comparing 3 years of 
anastrozole after 2 years tamoxifen (n=1,618) versus 5 years of tamoxifen 
(n=1,606) in postmenopausal women with hormone-sensitive early breast 
cancer were combined for analysis.30 Switching to anastrozole after 2 years 
tamoxifen resulted in less disease recurrences, particularly with respect to 
distant metastases. There were more fractures (P = .015) and fewer thromboses 
( ozole than in those on tamoxifen for 5 
years. More patients experienced nausea (P = .0162) and there was a trend 
towards more reports of bone pain (P = .0546) in the anastrozole than in the 
tamoxifen group.30 
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Aromatase inhibitors letrozole versus placebo 
A double blind, placebo controlled trial (MA-17 trial) tested the effectiveness of 
5 years of letrozole (aromatase inhibitor) versus placebo in postmenopausal 
women with breast cancer, who had completed 5 years of adjuvant tamoxifen 
therapy (n=5,187). Hot flashes (47.2% versus 40.5%), arthritis (5.6% versus 
3.5%), arthralgia (21.3% versus 16.6%), and muscle pain (11.8% versus 9.5%) 
were more frequent in the patients receiving letrozole compared with the 
placebo group while vaginal bleeding (4.3% versus 6.0%) was less frequent in the 
placebo group. Fatigue, sweating, constipation, headache, and dizziness were 
equally distributed between the two groups. The percentage of patients with 
osteoporosis was similar with 5.8% in the letrozole group and 4.5% in the 
placebo group (P = .07); also the number of fractures was similar.31 Few women 
discontinued treatment because of these side effects. Although the patients 
using letrozole reported more complaints, it is remarkable that even in the 
placebo group the percentage of patients with complaints is high. 
In this study a non significant difference in the rate of cardiovascular events 
between the letrozole group (4.1%) and the placebo group (3.6%) was found, but 
a longer follow-up is necessary to rule out the possibility that letrozole has 
adverse cardiovascular effects in the long-run.31 Studies on the effects of 
letrozole on plasma lipids gave conflicting results.32 In a small study (n=20) a 
unfavorable effect on the serum lipid profile was found after 8-16 weeks of 
letrozole therapy.33 Two studies showed letrozole to have no significant effect 
on serum lipids after 3 and 6 months.34,35 The results of a substudy of the MA-
17, the MA-17L (n=347) suggest that letrozole does not significantly alter 
serum cholesterol. HDL cholesterol, LDL cholesterol, triglycerides of Lp(a) in 
non-hyperlipidemic postmenopausal woman until 3 years.36 But all the patients 
in this study were withdrawn from 5 years on adjuvant tamoxifen just prior to 
entry on this study. Further studies are needed to assess the long-term effects 
of letrozole on serum lipids in patients without previous tamoxifen therapy. 
Of the 5,187 patients randomly assigned in the MA-17 trial, 3,612 participated 
in the HRQoL substudy: 1,799 were allocated to placebo and 1,813 to letrozole. 
HRQoL was assessed with the Medical Outcomes Study 36-item Short Form 
Healthy Survey (SF-36), a multipurpose instrument with 36 items which can be 
divided over 8 subscales and summarized into two global scores: (the physical 
and mental component summary) and the MENQOL which assesses the level of 
discomfort associated with menopausal symptoms. The questionnaires were 
assessed at baseline, 6 months and annually. The median follow-up was 30 
months. Differences between the placebo and letrozole group were found for 
hot flashes, 17% in the placebo and 22% in the letrozole group (P = .0002), and 
sweating, which occurred in 14% in the placebo and 18% in the letrozole group 
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(P = .003). No differences were seen between the groups in mean change scores 
from baseline for the SF-36 physical and mental component summary scores 
until 36 months.32 

Aromatase inhibitor exemestane versus tamoxifen 
In the Intergroup Exemestane Study (IES) a double-blind randomized trial, 4,742 
postmenopausal women with primary, ER-positive breast cancer were 
randomized to receive either 5 years tamoxifen or 2-3 years of tamoxifen 
followed by exemestane, a steroidal aromatase inhibitor.37 The median follow-
up was 30.6 months. Side effects were recorded at 3-months interval during the 
first year, every 6 months during the second and third year, and annually 
thereafter. Exemestane was associated with a higher incidence of arthralgia 
(5.4% versus 3.6%) and diarrhea (4.3% versus 2.3%) than tamoxifen, but 
gynaecologic symptoms (5.8% versus 9.0%), vaginal bleeding (4.0% versus 5.5%) 
and muscle cramps (2.8% versus 4.4%) were more common with tamoxifen. The 
percentage of hot flashes with 42.0% in the exemestane group and 39.6% in the 
tamoxifen group did not differ. Thromboembolic events occurred more 
frequently in the tamoxifen group (1.9%) than in the exemestane group (1%). 
There was also a suggestion of an increased incidence of osteoporosis and 
visual disturbances associated with exemestane. Fractures were reported 
somewhat more frequently in the exemestane than in the tamoxifen group (72 
patients versus 53 patients, P = .08). Other short-term side effects such as 
nausea and vomiting, fatigue, mood disturbance, headaches and dizziness were 
noted with equal frequency in both arms.37 
In a HRQoL subprotocol of the IES, in which 582 patients participated, HRQoL 
was assessed with the FACT-B questionnaire and an endocrine subscale at 3, 6, 
12, 18 and 24 months. Prevalence of severe endocrine symptoms at trial entry 
was high for vasomotor complaints and sexual problems, which persisted in 
both groups during the study. No significant differences between groups were 
seen for any endocrine symptoms apart from vaginal discharge, which was more 
pronounced during tamoxifen (P < .001). The switch from tamoxifen to 
exemestane neither increased nor decreased endocrine symptoms present after 
2 to 3 years of tamoxifen; the switch did also not initiate new symptoms. HRQoL 
was generally good and stable over 2 years, with no clinically meaningful 
differences between the groups. 
Results indicate that the clinical benefits of exemestane over tamoxifen are 
achieved without significant detrimental effect on HRQoL.38 
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Table 1. Side-effects in three randomized studies comparing aromatase-inhibitors with tamoxifen or 
placebo 
 
 ATAC (Baum) 28 IES (Coombes) 31 MA-17 (Goss) 37 
 tamoxifen anastrozole tamoxifen exemestane letrozole placebo 
       
Hot flashes 39* 34 40 42 47* 40 
Sweating - - 18 19 22 21 
Nausea and vomiting 10 10 11 11 - - 
Fatigue 15 16 23 24 30 28 
Arthritis - - - - 6* 3 
Arthralgia and musculo-skeletal 
symptoms  

21* 28 4* 5 21* 17 

Myalgia - - - - 12* 9 
Bone fractures 4* 6 --  4 3 
Osteoporosis - - 6* 7 6 4 
Vaginal bleeding 8 4 5* 4 4* 6 
Vaginal discharge 11 3 - - - - 
Endometrial cancer 1 0 - - - - 
Gynaecologic symptoms - - 9* 6 - - 
Ischemic cardiovascular disease 2 2 - - 4 4 
Ischemic cerebrovascular event 2* 1 - - - - 
Venous Thromboembolic disease 3* 1 2* 1 - - 
Cataracts or visual disturbances 4 3 6* 7 - - 
Edema - - - - 17 16 
Constipation - - - - 10 10 
Hypercholesterolemia - - - - 12 11 
Dizziness - - 12 12 12 11 
Headache  - - 16 19 18 19 
Cramps - - 3* 4 - - 
Diarrhea - - 2* 4 - - 
Constipation - - - - 10 10 
       

Aromatase inhibitor anastrozole versus tamoxifen after 2-3 years of tamoxifen 
In the prospective randomized Italian Tamoxifen Anastrozole trial (ITA), the 
efficacy was assessed of switching postmenopausal patients from tamoxifen to 
anastrozole. After 2 to 3 years of tamoxifen, patients were randomly assigned to 
receive either anastrozole (n=223) or to continue tamoxifen (n=225), for a total 
of 5 years. Switching to anastrozole improved disease free and local recurrence-
free survival. Patients on anastrozole, experienced more than one adverse event 
(47 versus 32 patients, P = .06) and overall, more events than in the tamoxifen 
group (203 versus 150 events, P = .04). Compared with patients who continued 
on tamoxifen more patients in the anastrozole group experienced 
gastrointestinal symptoms (2.7% versus 7.9%, P= .03) and lipid metabolism 
disorders (4.0% versus 9.3%, P = .04). Tamoxifen treatment resulted in reduced 
plasma cholesterol levels and anastrozole showed to be lipid neutral. Therefore 
it is likely that the changes in serum lipids in the anastrozole group are a result 
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of the effects of tamoxifen withdrawal. Switching to anastrozole resulted in a 
reduction of gynaecologic side effects, including endometrial carcinoma (11.3% 
versus 1.0%, P = .0002). There were no differences in the incidence of 
musculoskeletal disorders or bone fractures; however these results are 
preliminary, based on a small number of events after 3 years of tamoxifen 
treatment, so differences might arise after longer follow-up. In approximately 
40% of the patients switching from tamoxifen to anastrozole was associated with 
some new side effects.39 

 
Table 2. HRQoL and differences in side-effects in three randomized studies comparing aromatase-inhibitors 
with tamoxifen or placebo as adjuvant treatment for breast cancer. 
       
study tool N treatment duration HRQoL side effects 
        
ATAC.29 FACT-B plus 

Endocrine 
Subscale (ES) 

1021 anastrozole, 
tamoxifen,or 
combination 
for 5 years 

2 years no 
difference  

Tamoxifen 
hot flashes 
ischemic CVE 
any venous TD 
deep-venous TD 

Anastrozole 
musculoskeletal 
disorders 
bone fracture 

        
MA-1732 Medical 

Outcomes 
Study (SF-36) 
MENQOL 

3612 5 years of 
letrozole 
versus 
placebo after 
completion of 
5 years 
tamoxifen 

2 years no 
difference 

Placebo 
vaginal bleeding 

Letrozole 
hot flashes 
arthritis 
arthralgia 
myalgia 

        
IES.38 FACT-B 

questionnaire 
plus endocrine 
subscale  

582 5 years 
tamoxifen or 
2-3 years of 
tamoxifen 
followed by 
exemestane 

2 years no 
difference  

Tamoxifen 
vaginal bleeding 
gynaecologic 
symptoms 
TD 

Exemestane 
arthralgia 
osteoporosis 
visual 
disturbances 
cramps 
diarrhea 

        
CVE = cerebrovascular event; TD = thromboembolic disease 

Aromatase inhibitor letrozole versus tamoxifen 
The randomized, double blind Breast International Group (BIG 1-98) study 
compared two adjuvant endocrine therapy regimens in postmenopausal women 
with hormone-receptor-positive breast cancer. This analysis compared letrozole 
(n = 4,003) to tamoxifen (n = 4,007) after a median follow-up of 25.8 months.40 
This study found a significant reduction in the risk of distant recurrences with 
letrozole, as compared with tamoxifen. 
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More bone fractures occurred during letrozole compared with tamoxifen (5.7% 
versus 4.0%, P < .0001). Also arthralgia was more frequent in the letrozole than 
in the tamoxifen group (20.3% versus 12.3%, P < .001). As compared with 
tamoxifen, letrozole was associated with fewer thromboembolic events (1.5% 
versus 3.5%, P < .001). Hot flashes and night sweats were experienced more 
frequently during tamoxifen than letrozole (33.5% versus 38.0%, P < .001 and 
13.9% versus 16.2%, P = .004). In the letrozole group less vaginal bleeding (3.3% 
versus 6.6%, P < .001) and fewer invasive endometrial cancers (0.1% versus 
0.3%, P < .18) were found. 
In the tamoxifen group the mean cholesterol values decreased more than in the 
letrozole group. A total of 43.6% patients on letrozole and 19.2% patients on 
tamoxifen had hypercholesterolemia reported at least once during treatment. 
The overall incidence of adverse cardiovascular events of grade 3-4 was similar 
in both groups but more women on letrozole experienced grade 3-4 cardiac 
events (2.1% versus 1.1%, P < .001). 
Aromatase inhibitors are becoming increasingly important in the management of 
early breast cancer. Several studies have compared aromatase inhibitors to 
tamoxifen in the adjuvant setting. Differences in trial design, type of aromatase 
inhibitors, patient selection (previous adjuvant chemotherapy, positive axillary 
nodes) and follow-up duration make HRQoL comparison of the trials 
complicated. In general aromatase inhibitors are well tolerated. Switching to an 
aromatase inhibitor after tamoxifen offers the opportunity to continue adjuvant 
therapy for longer than 5 years, while problems of tolerability that may arise 
from the partial agonist effects of tamoxifen are circumvented.30 Third 
generation aromatase inhibitors seem to have specific effects on vasomotor and 
gynaecologic symptoms and sexual functioning, but no major adverse effects on 
overall HRQoL.7 The long-term side effects of the aromatase inhibitors are not 
known, and it is possible that the toxicity profile will change with the 
accumulation of additional data.41 The possible influence of these long-term 
side effects on HRQoL is also unknown. 

Advanced breast cancer 

Aromatase inhibitor anastrozole versus tamoxifen 
Anastrozole (n=511) and tamoxifen (n=506) were compared as first line therapy 
for advanced breast cancer in a randomized double blind study in 
postmenopausal women. Both drugs were well tolerated by most patients. Fewer 
thromboembolic events (5.3% versus 9.0%) and vaginal bleeding (1.0% versus 
2.5%) were observed during anastrozole. Hot flashes were reported by 27.5% of 
the patients on anastrozole versus 24.1% on tamoxifen.42 
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Tamoxifen versus aromatase inhibitors 
In a prospective study menopausal symptoms were analyzed 1 and 3 months 
after the start of first-line tamoxifen (n=83) or aromatase inhibitors (letrozole 
n=61, anastrozole n=10, exemestame n=10) in postmenopausal breast cancer 
patients (postmenopausal status was defined as cessation of menses for more 
than 1 year). A total of 80% received adjuvant hormonal treatment and 20% were 
treated for advanced disease. Both treatment regimens increased the occurrence 
(P < .0001) and severity (P = .014) of hot flashes. Musculoskeletal pain (P = 
.0039) and dyspareunia (P = .001) occurred more frequently during aromatase 
inhibitors, while patients on tamoxifen experienced a decrease in sexual interest 
(P = .0001).6 

Comparing aromatase inhibitors: letrozole versus anastrozole 
In a small multicentre, randomized, investigator-blinded, cross-over study, 
anastrozole and letrozole were evaluated for HRQoL, toxicity and patient’s 
preference. Seventy-two postmenopausal women, who had previously received 
tamoxifen, were randomized to either anastrozole or letrozole for 4 weeks 
followed by 1-week washout, and then crossed over to the alternative treatment 
for 4 weeks. HRQoL was measured with the FACT-general scale together with 
the breast cancer (FACT-B) and endocrine (FACT-ES) subscales. HRQoL mean 
total scores were better during letrozole compared with anastrozole. Overall, 
fewer patients on letrozole experienced adverse effects than on anastrozole. 
Letrozole induced less lethargy (8% versus 19%), nausea (10% versus 22%), joint 
pain (3% versus 11%), abdominal discomfort (3% versus 11%), appetite (2% versus 
14%) and headache (5% versus 14%). Anastrozole was not superior for any of the 
adverse effects. Patient’s preference was in favor of letrozole (68% versus 32%) 
due to better overall HRQoL, less nausea, fewer hot flashes and less abdominal 
discomfort. A strong correlation between patients’ preference and HRQoL on 
each drug was found.43 

Progestins 
Synthetic progestins such as megestrol acetate and medroxyprogesterone act 
similarly as the natural hormone progesterone. The mechanism of action in 
breast cancer has not been fully elucidated. The most common side effects of 
progestins included increased appetite and weight gain, fluid retention and 
edema, hypertension, tremor, menorrhagia and thromboembolic episodes. Less 
frequently reported are muscle cramps, sweating, nausea with or without 
vomiting, and hypercalcemia.44 Response rates to progestins can be increased 
with dose escalation, but the side effects are also dose dependent.44,45 
Megestrol acetate is the most frequently prescribed progestin. Several studies 
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have evaluated HRQoL during megestrol acetate versus the newer aromatase 
inhibitors in advanced breast cancer. 

Megestrol acetate versus formestane 
Megestrol acetate was compared to the aromatase inhibitor formestane as 
second line treatment in postmenopausal patients with advanced breast cancer 
(n=177) after disease progression on tamoxifen. HRQoL was compared to both 
arms using the linear self-assessment scales (LASA) for 6 times during the first 
year of treatment. HRQoL did not differ between the two groups.46 

Megestrol acetate versus anastrozole 
Two phase III trials compared the tolerability and clinical efficacy of two doses of 
anastrozole (1 mg and 10 mg/day) to megestrol acetate (40 mg orally four times 
daily). Buzdar and co-workers recruited 386 and Jonat et al 378 postmenopausal 
women with advanced breast cancer who progressed after tamoxifen treatment. 
In both studies HRQoL was assessed by the Rotterdam Symptom Checklist. With 
the exception of weight gain and edema in the megestrol acetate group 
compared with anastrozole 1 mg, there were no differences between these 
groups in side-effects.47 In the study of Buzdar et al individuals in the 
anastrozole group had better HRQoL scores. Patients in the 1 mg group had 
superior physical scores compared with the megestrol group and those in the 10 
mg group had better psychological scores than patients treated with megestrol 
acetate (P < .025).48 

Megestrol acetate versus letrozole 
Megestrol acetate (40 mg/day) and two letrozole doses (0.5 mg/day and 2.5 
mg/day) in postmenopausal breast cancer patients were compared in a double-
blind, randomized trial in 602 patients.49 
More patients on megestrol acetate experienced weight increase (13.4% versus 
3.0% and 3.5%), increased appetite (11.4% versus 2% and 1%), dyspnoea (37.8% 
versus 23.8% and 23.1%), and vaginal bleeding (8% versus 3% and 0.5%) than 
patients treated with either dose of letrozole. More patients on 2.5 mg letrozole 
experienced headache (10.6%) than patients on megestrol acetate (4.5%) or 
letrozole 0.5 mg (2.5%). The Karnofsky performance status and HRQoL (using 
the questionnaire EORTC QOL-C3 version 2.0) were obtained each month for the 
first 6 months and at 9 and 12 months. Treatment groups were similar for the 
Karnofsky performance status and global HRQoL scale based on an exploratory 
longitudinal analysis. In general, the decreases from baseline in performance 
status were less in those on letrozole, while HRQoL scores were comparable, 
with roughly half of the scales favoring letrozole treatment and half favoring 
megestrol acetate treatment.49 
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 In each of these comparative studies with megestrol acetate, the aromatase 
inhibitors appear to cause fewer side effects, while weight gain on megestrol 
acetate is the only side effect consistently reported in all these studies. The 
difference in HRQoL reported between megestrol acetate and the aromatase 
inhibitors are small but mostly in favor of the aromatase inhibitors. 

Ovariectomy 
Surgical ovariectomy in premenopausal women, currently performed by 
laparoscopy, is a relatively straightforward endocrine therapy with little peri-
operative morbidity, but it is invasive and irreversible. Ovarian ablation has long 
been established as an effective therapy for premenopausal women with 
metastatic breast cancer. In women below 50 years of age with early breast 
cancer, ablation of functioning ovaries improves long-term survival, at least in 
the absence of chemotherapy.50 Further evidence obtained in randomized 
studies is needed concerning the effects of ovarian ablation in the presence of 
other adjuvant treatments. Early ovariectomy has many well-documented side-
effects related to the premature menopause, such as hot flashes, sexual 
dysfunction, urogenital atrophy, bone demineralization, and possibly, 
cardiovascular problems. Apart from reducing estrogen production, ovarian 
ablation (combined with salpingo-oophorectomy) also reduces the risk of 
developing ovarian or tubal cancer. Younger women with breast cancer might 
belong to a breast-ovarian cancer family either with or without a BRCA1/2 
mutation and hence have an increased risk of ovarian cancer. Although surgical 
ovarian ablation is the oldest endocrine treatment for breast cancer no HRQoL 
studies have been performed comparing this modality with other endocrine 
treatment. One study compared HRQoL impact of chemotherapy and 
oophorectomy mostly performed by radiation (98%). This study showed that the 
influence of ovarian ablation and chemotherapy on HRQoL were clearly different; 
overall the ovarian ablation was much milder except for hot flashes and 
sweats.51 

LHRH-analogue 
LHRH agonists downregulate the LHRH production by the hypothalamus 
effectively and produce a “medical ablation” of ovarian function which is 
reversible on discontinuation of therapy.52 In premenopausal women the 
combined use of LHRH and tamoxifen is a therapeutic option. The rationale for 
this combination is that having effectively rendered the patients 
postmenopausal with LHRH, the effect of peripheral estradiol can be inhibited by 
tamoxifen.53 Besides, tamoxifen treatment in premenopausal women may induce 

thesis_buijs_v15.3.pdf   113 10-12-2007   14:45:43



114| Long-term side effects of adjuvant breast cancer treatment 

 

hyperstimulation of the ovaries with supra-physiological levels of estradiol, 
which can be prevented by simultaneous down regulation of the ovaries with 
LHRH agonists. Goserelin is the most extensively investigated compound.52 
Treatment with LHRH agonists is associated with menopausal side effects such 
as hot flashes, mood changes and sexual problems. 

LHRH-analogue versus tamoxifen versus LHRH-analogue combined with 
tamoxifen 
From 1990 to 1996, a prospective, multicentre, randomized adjuvant study in 
premenopausal women (n=2,710) with invasive breast cancer was conducted 
with goserelin (ZIPP-trial). After primary surgery, with or without adjuvant 
chemotherapy (cyclophosphamide, methrotrexate, fluorouracil), patients were 
randomized to four groups receiving the LHRH analogue goserelin, tamoxifen, 
goserelin plus tamoxifen or no systemic therapy (control group) for 2 years.54 
In 293 patients who participated in this study the effect of endocrine therapies 
on physical and psychological symptoms were studied. Patients at seven 
assessment points completed a questionnaire consisting of the Hospital Anxiety 
and Depression Scale and a symptom checklist, over 3 years after 
randomization. The main result was that endocrine therapy had differential 
effects only in patients who had not received CMF. Goserelin was associated with 
the highest level of menopausal symptoms. The patients who received 
tamoxifen alone reported more hot flashes than the control group. Patients in 
the goserelin and in the combination group (goserelin plus tamoxifen), however, 
reported the highest levels of vasomotor symptoms, probably due to the abrupt 
menopause caused by the LHRH analogue.55 A side study examined several 
aspects of sexuality through The Relationship and Sexuality Scale, a 19-item 
questionnaire. This non-validated questionnaire was completed at the same 
time points as the other questionnaires. Patients treated with chemotherapy had 
a higher level of sexual dysfunction even at 3 years since randomization, than 
patients who received no chemotherapy, independent of endocrine treatment. It 
is well known that chemotherapy induces a postmenopausal status due to 
ovarian ablation, which can be reversible in younger women. Goserelin alone or 
in combination with tamoxifen also had a negative effect on most parameters of 
sexuality among patients not receiving chemotherapy from 1 to 2 years after 
inclusion, as compared with those who received no endocrine treatment. 
Tamoxifen alone did not increase the level of sexual dysfunction.11 
In an earlier study in 318 pre- and perimenopausal advanced breast cancer 
patients in which goserelin with or without tamoxifen was investigated for 
objective tumor response, time to progression and overall survival, patients 
reported no increased complaints by the addition of tamoxifen to goserelin. In 
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the goserelin alone group, slightly more patients (33%) had received adjuvant 
chemotherapy compared with the combination group (25%). Hot flashes (74% 
versus 72%), vaginal discharge (13% versus 18%), vaginal pain (both 18%), and 
adverse effect on sexual activity (15% versus 10%), were similar in both groups.56 

DISCUSSION 

Over the last years in addition to analyses of antitumor effects more attention 
has been paid to the impact of endocrine therapy on patients’ HRQoL.57 
Knowledge of the impact of endocrine therapies on the HRQoL in cancer patients 
will enable clinicians to provide better information to their patients when 
treatment decisions must be made. It will also help to evaluate the cost/benefit 
ratio of therapeutic interventions.4 All currently available endocrine therapies 
have side-effect profiles, which can affect patient-rated HRQoL outcomes. 
Although the side effects of the various endocrine treatments differ and patients 
may experience a wide range of symptoms, there are only minor differences in 
HRQoL ratings as measured by questionnaires and the HRQoL is generally rated 
as “good”. 
Although the side effect profiles of tamoxifen and aromatase inhibitors vary, no 
significant difference in overall HRQoL was observed in two large adjuvant 
studies comparing aromatase inhibitors, and tamoxifen.29,38 Even an aromatase 
inhibitor versus placebo did not show a difference in overall HRQoL.31 The 
minimal changes in HRQoL as reported suggest that many symptoms 
experienced by women who participated in these studies are age- and 
menopause related and not dependent on any endocrine medication. In addition, 
many studies included patients that had received prior chemotherapy therefore 
side-effects in this setting cannot be attributed to endocrine therapy alone.57 
Patients also may have adapted so well to their new situation that they accept 
the changes that have occurred as the price that has to be paid for their present 
health (response shift). In the past, a range of different instruments have been 
used to assess side effects of endocrine therapy and its influence on HRQoL and 
sexuality and this makes direct comparison between studies difficult. In some 
studies non-validated questionnaires have been used or validated 
questionnaires that have not been validated for breast cancer patients. An 
advantage of the latter is, however, that they allow direct comparisons with a 
healthy population. Obtaining adequate baseline data that can be longitudinally 
compared to treatment data may ensure an accurate estimation of the extent of 
changes and to conclude if they are due to the treatments given. 
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Looking at the balance between efficacy and side effects, the aromatase 
inhibitors seem to outperform tamoxifen. Tamoxifen is known to increase the 
incidence of endometrial cancer and fewer thromboembolic events occur in 
patients treated with aromatase inhibitors than in those who received 
tamoxifen.30 However, the incidence of muscle pain and stiffness, joint disorders 
and arthralgia was highest in the aromatase inhibitor groups 25,37 Aromatase 
inhibitors also cause an increased incidence of bone fractures compared with 
tamoxifen.30 The effectiveness of adding bisphosphonates to prevent osteopenia 
and osteoporosis to aromastase inhibitors is still under evaluation. Data on the 
long-term impact of hormonal therapies on bone demineralization and 
cardiovascular risk in younger patients is still limited for the newer agents. More 
efforts should be made to generate sufficient data on the extent and reversibility 
of changes in bone and lipid metabolism, and finding ways to prevent or repair 
these unwanted side effects. In patients at low risk for breast cancer recurrence 
and therefore a small chance of benefiting from these adjuvant treatments, the 
incidence, severity, duration and reversibility of side effects are even more 
relevant in selecting the optimal treatment.58,59 Five years of adjuvant endocrine 
therapy is now standard, and 10-15 years treatment is currently being 
investigated. Further research in this setting should allow healthcare 
professionals to tailor their care even more specifically to patients’ individual 
circumstances, providing better disease control while importantly maintaining 
HRQoL.60 
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CASE 

A 58-year-old postmenopausal woman was treated by a modified radical 
mastectomy for an estrogen and progesterone receptor-positive T1/N0/M0 
grade 2 ductal left breast cancer. She received adjuvant tamoxifen 20 mg daily. 
At the age of 60 years, she was referred with a 15-month history of vaginal 
bleeding, and a large pelvic mass. At gynaecologic examination, a central pelvic 
mass was present. Transvaginal ultrasound (TVU) revealed an enlarged uterus 
with markedly increased endometrial thickness of 7 to 8 cm, with a multicystic 
appearance. The ovaries seemed to be normal without ascites. Saline infusion 
sonography showed a large intrauterine polyp, as well as the multicystic pattern 
(Figure 1). Hysteroscopy indicated that this large polyp had a smooth surface 
(Figure 2). A biopsy of the polyp showed cystically dilated glands lined with 
flattened epithelium surrounded by dense, condensed stroma. The surface of 
the polyp was also lined with unilayered, atrophic epithelium (Figure 3). 

Figure 1. Increased thickness of multicystic endometrium and a large polyp (arrow). 
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Figure 2. Hysteroscopic view showing a large polyp with a smooth surface. 

 Figure 3. Histology of the biopsy: cystically dilated glands lined with flattened epithelium surrounded by 
dense, condensed stroma. 
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Because of peristent bleeding, a total abdominal hysterectomy with bilateral 
salpingo-oophorectomy was performed (Figure 4). 

This case demonstrates a large, benign endometrial polyp in a postmenopausal 
patient after 2 years of tamoxifen treatment. Since tamoxifen is widely used in 
breast cancer treatment, an increased incidence of endometrial hyperplasia, 
polyps, and two- to three-fold increased risk of endometrial adenocarcinoma 
and endometrial sarcoma have been described.1,2 TVU is a noninvasive method 
of screening for endometrial cancer; however, in postmenopausal tamoxifen 
treated women, TVU can give confounding ultrasound images.3 In as many as 
90% of postmenopausal tamoxifen users, TVU shows an increased irregular 
endometrial thickness suggestive of endometrial pathology.3,4 These tamoxifen-
induced sonographic findings, resembling Swiss cheese, are explained by the 
dense stroma and fluid-filled, dilated endometrial glands causing echolucent 
areas on ultrasound, which are mainly responsible for the enhanced endometrial 
thickness.3 Due to the high false-positive rate of TVU screening and the low 
incidence of malignancy, TVU screening in asymptomatic tamoxifen users is 
considered to be unwarranted,5 though there still is controversy on this issue. 

Figure 4. Opened uterus with a large, benign endometrial polyp. 
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Tamoxifen-treated patients should be instructed and encouraged to report 
abnormal vaginal bleeding. Those who present with symptoms should have a 
hysteroscopy with endometrial sampling to exclude endometrial cancer or 
sarcoma, irrespective of the ultrasound findings. Physicians should be aware of 
the confounding effects of tamoxifen on the histological and ultrasonographic 
appearance of the endometrium. A multicystic endometrium or benign polyps, 
such as found in our patient, are typical for chronic tamoxifen users, and may 
confuse the unaware. 
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ABSTRACT 

Background 
Tamoxifen, a non-steroidal anti-estrogen is the agent of choice in the treatment 
of premenopausal receptor positive breast cancer. We investigated the influence 
of tamoxifen on the endometrium and the menstrual cycle. 

Methods 
In tamoxifen-using breast cancer patients ≤55 years of age the last menstrual 
period was registered and the endometrial response measured by transvaginal 
ultrasonography (TVU) every 6 months. Premenopausal status was defined as 
serum levels of estradiol (E2) ≥0.10 nmol/L and follicle stimulating hormone 
(FSH) ≤30 IU/L. Patients with an endometrial response of >12 mm were offered 
an hysteroscopy and curettage. 

Results 
241 measurements were performed in 121 patients. Amenorrhea predicted 
menopausal status incorrectly in 85 of the 241 (35%) measurements in 47 
patients. In 8/47 premenopausal patients TVU showed an endometrial response 
of >12 mm (range15-29 mm). Histopathology in 6/8 women with an increased 
endometrial thickness showed no malignancy. No relation between E2 levels and 
endometrial response was found. 

Conclusion 
Tamoxifen leads to a disconnection between clinical and endocrinological 
menopause in breast cancer patients <55 years of age. In premenopausal 
patients tamoxifen has a predominantly anti-estrogenic effect on the 
endometrium without a correlation between E2 levels and endometrial response. 
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INTRODUCTION 

Tamoxifen is a non-steroidal anti-estrogen, which is used in the adjuvant 
setting and for metastatic disease in women with estrogen receptor positive 
breast cancer. Its inhibitory effect on breast cancer is caused by competitive 
inhibition of estrogen binding to its receptor. Tamoxifen however is not a pure 
estrogen antagonist. In various tissues tamoxifen also exhibits modest agonistic 
effects. In postmenopausal women tamoxifen has a mild estrogenic effect on the 
endometrium and is associated with endometrial hyperplasia and polyp 
formation. Tamoxifen increases the risk of endometrial carcinoma in breast 
cancer patients two- to threefold, but this is exclusively described in 
postmenopausal women.1-3 The absence of a reported increased risk of 
endometrial carcinoma in premenopausal women may be due to the fact that in 
the past premenopausal women received tamoxifen infrequently. Another 
reason might be that the effect of tamoxifen on the premenopausal 
endometrium in the presence of estradiol (E2) is different from the 
postmenopausal situation. Transvaginal ultrasonography (TVU) is a sensitive tool 
to diagnose endometrial abnormalities. In postmenopausal patients treated with 
tamoxifen the endometrial response as measured by TVU is increased, with 
characteristic sonographic changes referred to as a ”Swiss-cheese” aspect.4 
Relatively little attention has been paid to endometrial surveillance in 
premenopausal women. Since an increasing number of women are currently 
being treated with tamoxifen during their premenopausal years, the effects of 
tamoxifen on the premenopausal endometrium are of interest. Half of the 
premenopausal tamoxifen users will become oligo-, or amenorrhoeic.5 However, 
amenorrhoea in premenopausal tamoxifen users may be misinterpreted as post 
menopause. Determination of plasma E2 and follicular stimulating hormone 
(FSH) levels may be helpful to determine more precisely the menopausal status 
in tamoxifen users ≤55 years of age. Only a few studies about the effect of 
tamoxifen on endometrium have included premenopausal women.6,7 However 
these studies based menopausal status only on menstrual history and not on 
serum hormone levels. In the present study the influence of tamoxifen on the 
endometrial response and the menopausal status in breast cancer patients ≤55 
years of age was studied. 
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PATIENTS AND METHODS 

Between January 1995 and May 2000, tamoxifen-using breast cancer patients 
were referred to the gynaecology outpatient clinic for a gynaecologic screening 
program. Eligible were patients with no prior hysterectomy, ≤55 years of age and 
no evidence of breast cancer relapse. No patients in this group presented with 
gynaecological symptoms. Every six months, a gynaecologic and menstrual 
history was taken. Patients with an amenorrhea of >12 months were clinically 
considered as postmenopausal. Serum samples for determination of E2 and FSH 
were obtained at the same day of the gynaecological examination. For E2 
measurement a radio-immunoassay was used as described previously.8 Serum 
FSH levels were also determined by a radio-immunoassay (Amerlite FSH Assay, 
Johnson & Johnson Clinical Diagnostics Ltd, Amersham, UK). Serum E 2 levels of 
≥0.10 nmol/L in combination with FSH levels ≤30 IU/L were defined as 
premenopausal levels and E2 levels over 1.0 nmol/L were defined as 
supraphysiologic.9,10 
Duration and dose of tamoxifen was registered. Gynaecological screening 
included a pelvic examination and TVU, using an Aloka 620 sector scanner with 
a 5.0-MHz transvaginal transducer (Aloka, Tokyo, Japan). The measurement of 
the endometrial response was performed in the thickest part of the longitudinal 
plane. Normally, the endometrial response in premenopausal patients varies 
with the E2 levels during the menstrual cycle. Based on earlier studies we have 
defined a maximum endometrial response of equal or less than 12 mm as 
normal for premenopausal women.11-13 The endometrial response and the 
aspect of the endometrium were noted. Patients with an endometrial response of 
>12 mm were offered a hysteroscopy and curettage under local or general 
anesthesia. The existence of ovarian follicles was registered and ovarian cysts, 
defined as echolucencies with a diameter >3 cm, were measured (data published 
earlier).14 All examinations were performed by the same gynecologist (M.M.). 

IRB approval 
Clinicopathological, endocrinological and follow-up data were obtained during 
standard treatment and follow-up. For the present study all relevant data were 
entered into a separate, anonymous, password protected database. Protection of 
patient identity was guaranteed by assigning study-specific, unique patient 
numbers. Codes were only known to one dedicated data manager. Therefore, 
according to Dutch law, no further IRB approval was needed for this study. 
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Statistics 
The agreement between menopausal status based on the definition of 
amenorrhoea of more/less that 1 year, respectively the definition based on 
serum hormone levels of both E2 and FSH was determined by Kappa. 
Separate associations of level of E2, level of FSH, age and duration of tamoxifen 
use with the thickness of the endometrium were studied using Spearman’s rank 
correlation. All the assessment points were used for these univariate analyses. 
Since using all the assessment points does not take into account that patients 
contributed unequal numbers of measurements, with different time intervals 
between these measurements, we performed a linear mixed-effect model (S-
Plus 6.0). Using this model we estimated the simultaneous effect of E2, FSH, age 
and duration of tamoxifen use on the thickness of the endometrium. P-values of 
<0.05 were considered significant and were tested two-sided. 

RESULTS 

Of all the tamoxifen using breast cancer patients, 121 patients were ≤ 55 years 
of age. A total of 241 examinations were performed in these 121 patients. The 
number of assessments ranged from 1 to 5 per patient. The number of pre- and 
postmenopausal examinations based on the clinical definition of last menstrual 
period or endocrinologal definition of serum hormone levels of E2 and FSH are 
shown in Table 1. 
 

Table 1. Numbers of assessments based on amenorrhoea and hormone serum levels. 
     
  Menopausal status based on amenorrhoea   

E2 and FSH levels  Premenopausal Postmenopausal Total 

Premenopausal  59 24 83 

Postmenopausal  61 97 158 

Total   120 121 241 

 
Amenorrhoea was unreliable in predicting endocrinological defined menopausal 
status. During 241 visits, amenorrhoea of ≥1 year was registered 121 times and 
amenorrhoea of <1 year was found 120 times. However, based on both E2 and 
FSH levels, only 83 of these measurements revealed an endocrinological 
premenopausal status and 158 measurements confirmed a postmenopausal 
status. The measure of agreement between clinical (amenorrhoea) and 
endocrinological diagnosis of menopausal status was low (Kappa =.294; P < 
.001). 
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In 8 patients, an increased endometrial response of >12 mm was observed (on 
11 measurements) while no significant correlation between E2 level and 
endometrial response was found. Six of these 11 TVUs with an endometrial 
response of >12 mm were performed in women with supraphysiological E2 
levels (>1.0 nmol/L). During 5 TVUs with an increased endometrial response of 
>12 mm women had physiological E2 levels of 0.1-1.0 nmol/L. 

Figure 1. Relation between serum E2 (nmol/L) and endometrial response (mm) of 83 measurements 
performed in 47 endocrinologically proven premenopausal patients, with or without the presence of 
ovarian cysts. The boundary between physiologic and supraphysiologic E2 (1.0 nmol/L) levels and the 
maximum value for endometrial response (12 mm) in premenopausal women are represented by the 
dotted lines. 
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Premenopausal serum levels in 47 patients during 83 visits were found. The 
mean age of these patients was 42 years (range 29-55 years) and the mean 
duration of tamoxifen use was 17 months (range 0.5-96 months). All patients 
used 40 mg tamoxifen daily. Of the 47 patients, 31 patients had received five 
cycles of FEC (5-fluorouracil (500 mg/m2), epirubicin (90 mg/m2), 
cyclophosphamide (500 mg/m2), 8 patients received four cycles of FEC followed 
by one cycle of high-dose chemotherapy (consisting of cylophosphamide 6 
g/m2, thiotepa 480 mg/m2 and carboplatin 1600 mg/m2 divided over four 
days), 6 patients received other regimes and 2 patients had received no 
chemotherapy before tamoxifen. None of the patients was given luteinising 
hormone-releasing hormone (LHRH) agonists. There was no significant 
correlation found between E2 levels and endometrial response in these 
endocrinologically proven premenopausal women (n=83, r=.138, P=.167) 
(Figure 1). 
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Figure 2. Relation between serum E2 (nmol/L) and FSH (U/L) of 83 measurements performed in 47 
endocrinologically proven premenopausal patients with or without the presence of increased 
endometrial response. 
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Supraphysiological E2 levels (>1.0 nmol/L) were detected in 22 of the 47 
patients (on 38 measurements). In the 47 endocrinological premenopausal 
women during 83 measurements, the mean E2 level was 2.29 nmol/L (n=47) in 
case of an ovarian cyst and 0.62 nmol/L (n=36) when no ovarian cyst was seen 
(P <.001). In 21/22 patients with an E2 level >1.0 nmol/L, ovarian cysts were 
observed by TVU. 
We found no significant association between FSH levels and endometrial 
response (n=83, r=-.144, P =.20). No significant association was found between 
duration of tamoxifen use and endometrial response (n=83, r=.096, P =.39). No 
significant association was found between age of the patient and endometrial 
response (n=83, r=.144, P =.20). We found no independent effect of E2 levels 
(B=.064, SE=.38, P =.87 ), FSH levels (B=-.13, SE=.10, P =.21), age (B=.17, 
SE=.13, P =.20,), or duration of tamoxifen use (B=.002, SE=.002, P =.35) on the 
endometrial thickness (using linear mixed effect models) (Figure 2). 

The characteristic sonographic “Swiss-cheese” aspect of the endometrium, often 
encountered in postmenopausal tamoxifen users, was not observed in any of the 
patients, also not in the patients with increased endometrial thickness.4 
Hysteroscopy and curettage were performed in 6 patients with thickened 
endometrium. Histological examination revealed several small benign polyps in 
one, inactive endometrium in three patients and benign proliferative 
endometrium in two other patients. Atypia or malignancy were not observed. 
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DISCUSSION 

This study shows that tamoxifen causes a disconnection between clinical and 
endocrinological menopause in young breast cancer patients. No correlation was 
observed between E2 levels and endometrial thickness. In only 5 of the 22 
patients with supraphysiologic E2 levels and in 5 of the 25 patients with normal 
premenopausal E2 levels an increased endometrial response was seen. 
In postmenopausal tamoxifen users an increased endometrial response has 
been described in up to 90% of the patients.4,15-20 In none of our 
endocrinological premenopausal patients the characteristic “Swiss cheese” 
aspect of the endometrium was found on TVU, as is often seen in 
postmenopausal tamoxifen users.4,21 Although not based on endocrinological 
confirmed premenopause, other studies did not report an increased endometrial 
response in premenopausal tamoxifen users either.6,7,22 A prospective study of 
symptomatic premenopausal breast cancer patients with abnormal vaginal 
bleeding either (n=34) or not using tamoxifen (n=25) showed no difference in 
mean endometrial response.6 In another study, no difference in endometrial 
response between tamoxifen-treated (n=21) and untreated (n=20) pre- and 
perimenopausal patients was found.7 A third small study reported high E2 levels 
and ovarian cysts in six premenopausal breast cancer patients on tamoxifen with 
a normal endometrial response.22 
In one out of six patients who underwent a curettage because of an endometrial 
thickness of >12 mm in our study, small endometrial polyps were found. 
McGonigle et al. did not find an increased incidence of polyps in premenopausal 
tamoxifen users in contrast to postmenopausal patients.23 In none of our 
patients hyperplasia, atypia or cancer of the endometrium was found. Although 
follow up is short, this is in line with another study, in which again no 
differences in endometrial histology between premenopausal tamoxifen treated 
(n=72) or untreated women (n=30) was reported.24 
In our endocrinological premenopausal tamoxifen users, E2 levels were not 
correlated with endometrial response. Apparently, tamoxifen exerts an anti-
estrogenic effect on the endometrium in the presence of E2, while it has pro-
estrogenic effects in postmenopausal women.25 About half of premenopausal 
women on tamoxifen report menstrual changes, including intermittent or lasting 
oligo- and amenorrhea.6,26,27 In our study as well, we observed that the 
menstrual history is unreliable to determine menopausal status during 
tamoxifen use. Therefore, during tamoxifen premenopausal status can only be 
determined endocrinologically by serum E2 and FSH levels. However, in none of 
the published studies investigating the influence of tamoxifen on the 
endometrium in premenopausal women, hormone serum levels were determined 
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to define premenopausal status.6,7,22 The present study is the first representing 
endometrial findings in endocrinologically proven premenopausal tamoxifen 
users. 
The gynaecological monitoring of postmenopausal women using tamoxifen is 
still a matter of debate. Based on the present study and scarce data in literature 
there is no evidence that tamoxifen increases the risk of endometrial carcinoma 
in premenopausal women. However, doctors should be aware of the 
disconnection between clinical and endocrinological menopause in young 
tamoxifen using breast cancer patients. Our data also show that half of the 
young tamoxifen users have hyperfunctioning multicystic ovaries producing high 
levels of E2.14 These high E2 levels may have an adverse effect on prognosis in 
estrogen receptor positive breast cancer patients, leading to impaired survival.28 
In premenopausal patients with metastatic disease, the combined use of 
tamoxifen with a LHRH analogue has shown superior results and is now an 
established therapy.29 This combination is also being evaluated and increasingly 
used in the adjuvant setting for premenopausal breast cancer patients. It is 
however as yet unclear if the endometrium of these young women with LHRH-
induced menopause will react in a similar way as in postmenopausal women on 
tamoxifen and whether this will result in enhanced endometrial cancer 
development. Amenorrhoea may lead to an erroneous interpretation of 
menopausal status in young tamoxifen using breast cancer patients. In 
premenopausal patients tamoxifen has a predominantly anti-estrogenic effect, 
even in case of supraphysiologic serum E2 levels. Tamoxifen leads to an 
endocrinological imbalance, as no correlation between E2 (or FSH) levels and 
endometrial response was found. 
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SUMMARY 

Breast cancer is the most common malignancy in women. Breast cancer accounts 
for one-third of all cancers in females and 24% of the patients are younger than 
55 years of age. More than 10% all Dutch women will develop breast cancer and 
70-80% of all breast cancer patients will survive over 5 years. 
In the absence of distant metastases, patients receive loco-regional therapy with 
or without adjuvant systemic therapy. Loco-regional therapy consists of either a 
modified radical mastectomy, in some cases followed by local radiotherapy or 
breast-conserving surgery with removal of the primary tumor and axillary 
lymphadenectomy followed by irradiation. Adjuvant therapy consisting of 
chemotherapy, hormonal treatment and the antibody trastuzumab against the 
epidermal growth factor HER2, or a combination have successfully resulted in a 
lowering of the risk of recurrence and death of this disease. The side effects of 
adjuvant treatments however can cause physical and psychological problems 
and the number of patients receiving adjuvant systemic therapy is rising. The 
higher change to survive in combination with the rising number of treated 
patients makes the long-term side effects of breast cancer treatment of utmost 
value. Health Related Quality of Life (HRQoL) is a broad concept, which takes 
many factors into account, including physical, emotional, sexual, social, and 
cognitive functions, as well as symptoms of disease and treatment. All these 
various functions and symptoms are assessed by and from the perspective of 
the patient. Better knowledge about the impact of adjuvant therapy on HRQoL is 
important for the evaluation of treatment, for adequate information to patients 
about future health effects, for treatment decision by physicians and patients 
and for interventions that reduce the negative effects of the treatment. 
This thesis focuses on a number of potential long-term side effects of adjuvant 
breast cancer treatment. 
Because of the dismal prognosis of patients with extensive axillary nodal 
involvement, over the last 10 years a variety of new treatment regimens has 
been tested. These include adjuvant dose-dense, as well as high-dose 
chemotherapy with hematopoietic stem-cell reinfusion. In a large multicenter 
prospective Dutch study, patients were randomized between a conventional and 
high-dose chemotherapy regimen, both followed by radiotherapy and 
tamoxifen. In this study HRQoL was included as a secondary endpoint. 
In Chapter 2 we evaluated and compared HRQoL after conventional- and high-
dose adjuvant chemotherapy in patients with high-risk breast cancer. 
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Patients were randomized between these regimens and both were followed by 
radiotherapy and tamoxifen. HRQoL was evaluated until disease progression, 
using the Short-Form (SF-36), Visual Analogue Scale (VAS) and Rotterdam 
Symptom Checklist (RSCL) and assessed every 6 months for 5 years following 
randomization. For the SF-36 data from healthy Dutch women with the same 
age distribution served as reference value. 
A total of 804 patients (405 conventional-dose, 399 high-dose chemotherapy) 
were included. Median follow-up was 57 months. Directly after high-dose 
chemotherapy HRQoL decreased more compared to conventional chemotherapy 
for all SF-36 subscales. After 1 year the reference value of healthy women was 
reached in both groups. Small differences were observed between the two 
groups in the subscale role-physical and role-emotional, but 1-year after 
treatment these differences were minor and not clinically relevant. The most 
prevalent symptoms of the RSCL were tiredness, decreased sexual interest, 
painful muscles and sweating. During follow-up, 10% of all patients experienced 
3 or 4 of these symptoms for at least 50% of the time. Only a lower educational 
level could distinguish these patients. 
Shortly after high-dose chemotherapy, HRQoL was more affected than after 
conventional-dose chemotherapy. One year after randomization differences 
were negligible and only 10% of the patients experienced symptoms regularly. 
Patients with many symptoms after 5 years scored significantly lower on all SF-
36 subscales at randomization and at the 11 measurement points thereafter 
compared with other patients. Eighty percent of patients with few symptoms at 
randomization reported few complaints after 5 years and half of all patients 
scoring many symptoms at randomization again reported many symptoms after 
5 yeas. This indicates that having complaints before chemotherapy predicts a 
worse HRQoL outcome. 
A frequently mentioned symptom by many patients in above study was fatigue. 
Other studies also found that many cancer survivors report fatigue after the 
completion of cancer treatment. Fatigue can be highly distressing to patients 
and is limiting the quality of life. A better understanding of long-term fatigue in 
cancer survivors is, therefore fundamental to the development of appropriate 
intervention strategies. 
In Chapter 3 fatigue was studied in a prospective longitudinal way. In breast 
cancer patients it was evaluated whether conventional or high-dose 
chemotherapy affected changes in fatigue, hemoglobin, mental health, muscle 
and joint pain, and menopausal status. We also evaluated whether fatigue was 
associated with these factors. Eight hundred four breast cancer patients were 
randomly assigned between high-dose and conventional-dose chemotherapy 
both followed by radiotherapy and tamoxifen. Fatigue was assessed using 
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vitality scale (score ≤ 46 defined as fatigue) and poor mental health using mental 
health scale (score ≤ 56 defined as poor mental health) both of SF-36. Muscle 
and joint pain were assessed with the Rotterdam Symptom Checklist. The SF-36, 
the RSCL and hemoglobin levels were assessed before and 1, 2 and 3 years after 
chemotherapy. Fatigue was reported in 20% of 430 evaluable disease free 
patients (202 conventional-dose, 228 high-dose) with at least a 3-year follow-
up. Mean hemoglobin levels were lower following high-dose chemotherapy. 
Only 5% of patients experienced fatigue and anemia. In the 3 years after 
treatment, no significant differences in fatigue were found between conventional 
and high-dose chemotherapy and the norm population. Fatigue did not change 
over time. Sixteen percent of the patients in the present study experienced poor 
mental health at 3 years after therapy. Joint pain was observed in 20 % and 
muscle pain in 27 % of the patients at 3 years. Mental health score was the 
strongest fatigue predictor at all assessment moments. Menopausal status had 
no effect on fatigue. Linear mixed effect models showed that the higher the 
hemoglobin level (P =.0006) and mental health score (P <.0001), the less fatigue 
was experienced. Joint (P <.0001) and muscle pain (P =.0283) were associated 
with more fatigue. 
In conclusion, we found that long-term fatigue occurs in 20 % of the women 
adjuvantly treated for breast cancer. Fatigue scores did not differ between the 
two treatment groups or from norm population scores and did not change over 
time. Anemia plays a small causative role in fatigue, but less than expected. The 
strongest relationship was found between fatigue and poor mental health. 
Besides fatigue, patients with a history of breast cancer due to the occurrence 
menopause or hormonal treatment often report hot flashes. In Chapter 4 an 
overview is given of the literature with regard the pathophysiologic mechanisms 
leading to hot flashes, the prevalence and severity of hot flashes in breast 
cancer patients, their influence on quality of life and the therapeutic options. 
The underlying pathophysiologic mechanisms of vasomotor symptoms are 
poorly understood, but estrogen withdrawal is considered to be the instigator 
for hot flashes. The neurotransmitters serotonin and norepinephrine are both 
involved in central thermoregulation and seem to play a role in the induction of 
hot flashes as well. Breast cancer patients experience more frequent and more 
severe hot flashes than healthy postmenopausal women. This is mainly the 
result of systemic breast cancer treatment such as chemotherapy and endocrine 
therapy. Cytotoxic agents induce ovarian damage, which can become clinically 
manifest by the sudden onset of menopause. The abrupt and premature 
induction of menopause by chemotherapy may lead to exaggerated menopausal 
symptoms, including hot flashes. 
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Endocrine agents such as tamoxifen, aromatase inhibitors, and luteinizing 
hormone releasing hormone (LHRH) analogues are all used in the treatment of 
early or advanced breast cancer and hot flashes are a frequent side effect. The 
period over which endocrine therapy is administered has increased to several 
years and the rising number of treated patients makes the treatment of hot 
flashes more relevant as they may impair quality of life and may negatively 
influence adherence to endocrine treatment. Treatment with estrogens is very 
effective for the reduction of hot flashes, but is contraindicated in breast cancer 
patients because of the potential risk of tumor recurrence or the development of 
a new primary breast tumor. Several therapeutic options for hot flashes have 
been studied but none of them is as effective as estrogen. Clonidine and the 
serotonin-norepinephrine reuptake inhibitor (SNRI) venlafaxine are two of the 
most studied and effective non-hormonal drugs. 
Most studies evaluated non-hormonal drugs for the treatment of hot flashes in 
breast cancer patients for a maximum period of 4 weeks, this period is too short 
to evaluate aspects as side effects, quality of life and sexual functioning. It is 
also not known whether these drugs are effective if administered for a longer 
time period and what the spectrum of side effects is if used over a longer and 
more clinical relevant time period. 
In Chapter 5 we performed a prospective study comparing venlafaxine and 
clonidine for the treatment of hot flashes in breast cancer patients. The two 
drugs were compared in a double-blind, cross-over study, with regard to side 
effects, efficacy, quality of life and sexual functioning. Both drugs were 
administered for a period of 8 weeks. Sixty breast cancer patients ≤60 years and 
experiencing 14 or more hot flashes per week were randomized to 8 weeks of 
venlafaxine 75 mg once daily followed by a 2 weeks wash-out period, and 8 
weeks of clonidine 0.05 mg twice daily or vice versa. Hot flash frequency and 
severity were recorded in a diary. Side effects, health related quality of life and 
sexuality were assessed using questionnaires. 
Thirty patients started treatment with venlafaxine and 30 patients started with 
clonidine. Of the 60 patients, forty patients completed both 8 weeks treatment 
periods. Premature discontinuation occurred in 15 of the 59 patients during 
venlafaxine and in 5 out of 53 patients during clonidine (P =.038). Reasons for 
premature discontinuation were side effects in all but one patient, who initially 
on venlafaxine stopped study participation early due to cancer progression 
requiring chemotherapy. During the first 2 weeks of treatment, venlafaxine 
induced more toxicity, namely nausea, constipation, taste alteration and 
appetite loss than clonidine. At the end of the 8-week treatment periods less 
toxicity was reported, indicating that most side effects resolved with time 
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although women reported more appetite loss (24% vs 4%; P =.03), but less sleep 
disturbance (55% vs 75%; P = .03) on venlafaxine compared to clonidine. 
The median reduction in hot flash score was 49% for venlafaxine and 55% for 
clonidine (ns). The patients that experienced a ≥50% reduction in hot flash score 
after 8 weeks of venlafaxine reported an improvement in several aspects of 
health related quality of life. The mean scores of the subscales mental health, 
physical functioning, social functioning, and role-physical showed a clinically 
meaningful improvement. Patients with a ≥50% reduction on clonidine 
demonstrated only an improved vitality score. 
Only half of the patients was sexually active and no effects of venlafaxine or 
clonidine on sexual functioning in this group could be found. At study 
completion 33% of the patients chose to continue clonidine, 29% venlafaxine 
(ns), whereas 38% declined further treatment. 
Summarized we found that side effects are the main reason for drug 
discontinuation, during the first weeks of treatment and occurred more often 
with venlafaxine. After 8 weeks however, both drugs are well tolerated. 
Venlafaxine and clonidine are equally, but moderately effective in hot flash 
reduction in breast cancer patients. 
 
Endocrine treatment is based on the presence or absence of estrogen receptor 
and/or progesterone receptor status of the breast cancer cells. Drugs used for 
endocrine tumor treatment are targeted either directly at the estrogen receptor 
(tamoxifen) or at eliminating the estrogen production. The latter is achieved by 
inhibiting the conversion of androgens into estrogens (aromatase inhibitors) or 
by acting on the hypothalamic-pituitary axis (LHRH analogues). Another way of 
acting on the hypothalamic-pituitary axis is surgical ablation (surgical removal 
of the ovaries). Endocrine treatment plays an important role in the adjuvant and 
palliative treatment of breast cancer patients. The long-term impact of 
endocrine therapies is increasingly relevant, as patients are treated for years, the 
number of breast cancer survivors is increasing and more young women are 
treated with this modality. 
Chapter 6 provides a literature-based overview of side effects of hormonal 
treatment in pre- and postmenopausal breast cancer patients both in the 
adjuvant and palliative setting and the influence on the HRQoL and sexuality. 
There are several types of endocrine treatments available such as selective 
estrogen receptor modulators (SERMs), non-steroidal and steroidal aromatase 
inhibitors, pure ER-antagonists, progestins and luteinising hormone-releasing 
hormone (LHRH) agonists, which play an important role in breast cancer 
treatment. The long-term impact of endocrine therapies is increasingly relevant, 
as patients are treated for years, the number of breast cancer survivors is 
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increasing and more young women are treated with this modality. HRQoL data 
can assist in recommendations for future treatment. In the review relevant 
clinical studies were identified by using the Medline database, limited to 
literature in English from between 1977-2006. Side effect profiles of tamoxifen 
and aromatase inhibitors vary but no significant difference in overall HRQoL was 
observed. Looking at the balance between efficacy and side effects, the 
aromatase inhibitors seem to outperform tamoxifen. Tamoxifen increases the 
incidence of endometrial cancer. Fewer thromboembolic events occur during 
aromatase inhibitors than with tamoxifen. The incidence of muscle pain and 
stiffness, joint disorders, and bone fractures was highest during aromatase 
inhibitors. Although patients may experience a wide range of symptoms, there 
are only minor differences in HRQoL ratings and they are generally rated as 
“good”. Further research should allow healthcare professionals to tailor their 
care even more specifically to patients’ individual circumstances, providing 
better disease control while maintaining HRQoL. 
The oldest endocrine drug for the treatment of breast cancer is tamoxifen, a 
non-steroidal anti-estrogen. As a consequence of its agonistics effects on the 
endometrium versus an antagonistic effect on the breast tumor an increased 
incidence of endometrial hyperplasia, polyps and 2-3 fold increased risk of 
endometrial adenocarcinoma and endometrial sarcoma have been described in 
tamoxifen using breast cancer patients. 
In Chapter 7.1 a case report of a postmenopausal breast cancer using tamoxifen 
is described which illustrates that tamoxifen can induce gynaecological changes 
that raise diagnostic problems. After 2 years of tamoxifen use this patient was 
referred with vaginal blood loss and a large pelvic mass. Transvaginal 
ultrasound (TVU) revealed an enlarged uterus with markedly increased 
endometrial thickness of 7-8 cm with a multicystic aspect. Because of persistent 
bleeding a total abdominal hysterectomy with bilateral salpingo-oophorectomy 
was performed. Histology showed a large, benign endometrial polyp. A 
multicystic endometrium or benign polyps, such as found in our patient, are 
typical for chronic tamoxifen users, and may wrongly raise the impression of a 
malignancy. 
In Chapter 7.2 we investigated the influence of tamoxifen on the endometrium 
and the menstrual cycle in premenopausal breast cancer patients. Breast cancer 
patients using tamoxifen and 55 years of age or younger were investigated. The 
patients last menstrual period registered and the endometrial response 
measured by TVU every 6 months. Premenopausal status was defined as serum 
levels of estradiol (E2) ≥0.10 nmol/L and follicle stimulating hormone (FSH) ≤30 
IU/L. Patients with an endometrial response of >12 mm were offered an 
hysteroscopy and curettage. 
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A total of 241 TVU measurements were performed in 121 patients. Amenorrhea 
predicted menopausal status incorrectly in 85 of the 241 (35%) measurements in 
47 patients. In 8 of the 47 premenopausal patients TVU showed an endometrial 
response of 12 of more mm (range15-29 mm). Histopathology revealed no 
malignancy in 6 of the 8 women with an increased endometrial thickness. No 
relation between estradiol levels and endometrial response was found. 
In conclusion, tamoxifen leads to a disconnection between clinical and 
endocrinological menopause in breast cancer patients 55 years of age or 
younger. In premenopausal patients tamoxifen has a predominantly anti-
estrogenic effect on the endometrium without a correlation between estradiol 
levels and endometrial response. 

FUTURE PERSPECTIVES 

Results of the study described in Chapter 2 showed that shortly after high-dose 
chemotherapy, HRQoL was more affected than after conventional-dose 
chemotherapy. One year after randomization differences were negligible and 
only 10% of the patients experienced symptoms regularly. Patients with many 
symptoms after 5 years scored lower on all SF-36 subscales at randomization 
and at the 11 measurement points thereafter compared with other patients. 
Eighty percent of patients with few symptoms at randomization reported few 
complaints after 5 years and half of all patients scoring many symptoms at 
randomization again reported many symptoms after 5 years. This indicates that 
having complaints before chemotherapy predicts a worse HRQoL outcome. This 
finding might assist future studies that are aiming to support those patients that 
may especially benefit of it. 
 
Many cancer survivors experience fatigue as a chronic health problem. It has 
been identified as one of the most common and distressing problem for people 
with cancer. Cancer related fatigue has great impact on patients’ HRQoL while 
the processes underlying long-term fatigue in cancer patients are still unknown. 
In Chapter 3 we describe our findings that long-term fatigue occurs in 20% of 
the women below the age of 56, adjuvantly treated for breast cancer. Fatigue 
scores did not differ between the two treatment groups or from norm 
population scores and did not change over time. Anemia played a small 
causative role in fatigue, but less than expected. The strongest relationship was 
found between fatigue and poor mental health. The use of recombinant human 
erythropoietin to treat anemia in cancer patients has received a lot of attention 
in the past to be considered as solution for fatigue. Our results illustrate that in 
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this group of patients only a very modest effect on fatigue is to be expected. 
This is even of more interest as recently concerns surrounding the use of 
erythropoietin to treat anemia in cancer patients have been raised. Two clinical 
studies reported a worse survival outcome in patients who received 
erythropoietin compared with patients who received placebo. These findings 
contrast with previous clinical studies, which showed no difference in survival 
for cancer patients who received erythropoiesis-stimulating agents. More recent 
preclincial data suggest that erythropoietin is an important angiogenic factor 
that regulates the induction of tumor cell-induced neovascularization and 
growth during tumorgenesis. 
As there seems to be a strong correlation between fatigue and depression, 
studies early assessment of both fatigue and depression in patients with breast 
cancer could assist in timely support of these patients. Development of effective 
clinical strategies to manage fatigue continues to be a challenge for future 
research. 
The problem of hot flashes in breast cancer patients will increase in the future 
because more patients will be treated for a longer periods of time. Patients 
reporting side effects are more likely to stop tamoxifen prematurely risking 
cancer recurrence. Therefore, the development of strategies to circumvent these 
side effects is important, as they may increase therapy adherence. With regard 
to alleviating hot flashes in breast cancer patients, there is no treatment yet as 
effective as estrogens (Chapter 4). Venlafaxine and clonidine are equally, but 
moderately effective in hot flashes reduction (Chapter 5). For that reason further 
studies should focus on finding non-hormonal treatment options with an 
increased efficacy in reducing hot flashes and limited side effects. Safety is a 
major concern in this respect and attention should be paid to potential 
stimulating effects on tumor cells. Recent evidence shows that selective 
serotonin-reuptake inhibitors (SSRIs) interfere with tamoxifen metabolism by 
inhibiting cytochrome P450 2D6 (CYP2D6). This results in lower concentrations 
of endoxifen, the most active tamoxifen metabolite. As a consequence, 
concomitant administration of tamoxifen and a SSRI is potentially harmful for 
the patient. As venlafaxine is a weak inhibitor of CYP2D6 and only slightly 
reduces plasma endoxifen levels, it is considered to be safe for the treatment of 
hot flashes in breast cancer patients. Nevertheless, in the search for other and 
more effective drugs for the reduction of hot flashes safety aspects should be 
kept in mind. Findings in Chapter 7.2 underscore the relevance of a correct 
determination of menopausal status by assessing estradiol and FSH levels in 
these patients. 
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Side effect profiles of tamoxifen and aromatase inhibitors vary but no significant 
difference in overall HRQoL was observed (Chapter 6). The variation in side 
effects profiles provides however healthcare workers possibilities to tailor their 
care more specifically to patients’ individual circumstances. This way they can 
offer the same or better disease control while maintaining HRQoL. 
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NEDERLANDSE SAMENVATTING 

Borstkanker is de meest voorkomende vorm van kanker bij vrouwen. Een derde 
van alle vormen van kanker bij vrouwen is borstkanker en meer dan 10% van de 
Nederlandse vrouwen krijgt borstkanker. Een patiënte met borstkanker zonder 
metastasen ondergaat lokale therapie met of zonder adjuvante systemische 
therapie. De lokale therapie bestaat uit een borstsparende operatie gevolgd door 
radiotherapie of een gemodificeerde radicale mamma-amputatie (waarbij de 
tumor en de okselklieren worden verwijderd) die meestal gevolgd wordt door 
locale radiotherapie. 
 
Adjuvante systemische therapie kan bestaan uit chemotherapie, hormonale 
behandeling en/of het antilichaam trastuzumab, indien de epidermale 
groeifactor receptor, HER2/neu aanwezig is. Adjuvante therapie heeft geleid tot 
een lagere kans op een recidief en ziektegerelateerd overlijden. Het aantal 
patiënten dat met adjuvante therapie wordt behandeld neemt toe. Adjuvante 
behandeling heeft invloed op het lichamelijk en psychisch welbevinden van de 
patiënte door bijwerkingen, die op korte en lange termijn kunnen optreden. De 
bijwerkingen die op lange termijn kunnen optreden worden steeds belangrijker 
omdat de overleving toeneemt evenals het aantal patiënten dat met adjuvante 
therapie behandeld wordt. Daardoor kan  de “Health Related Quality of Life”  
(HRQoL) gedurende een toenemend aantal levensjaren negatief beïnvloed 
worden. 
 
HRQoL is een breed concept waarbij, naast lichamelijke en psychische 
symptomen van ziekten en behandelingen, gekeken wordt naar fysieke, 
emotionele, seksuele, sociale en cognitieve functies. De functies en symptomen 
worden vanuit het perspectief van de patiënt beschreven en door de patiënt zelf 
vastgesteld en gescoord.  
Om goede behandelkeuzes te kunnen maken als patiënt en arts is het van 
belang om meer zicht te hebben op de invloed van adjuvante therapie op de 
kwaliteit van leven op korte en lange termijn. Tevens kunnen op grond van meer 
gegevens over de HRQoL  specifieke interventiemethoden die gericht zijn op het 
reduceren van bijwerkingen worden onderzocht en vergeleken. 
 
Dit proefschrift richt zich op een aantal acute en langdurige bijwerkingen van 
diverse adjuvante behandelingen van borstkanker. In verband met de 
ongunstige prognose van patiënten met positieve okselklieren is de afgelopen 
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10 jaar een scala van verschillende behandelschema’s onderzocht en 
vergeleken. In het kader hiervan is onlangs in Nederland een grote prospectieve, 
multicentrische studie uitgevoerd, die de waarde van intensieve chemotherapie 
met een standaard adjuvante chemotherapie heeft vergeleken. Patiënten werden 
gerandomiseerd tussen deze standaard chemotherapie en toevoeging van een 
hoge dosis chemotherapie schema met stamceltransplantatie, beide gevolgd 
door radiotherapie en tamoxifen. “Overleving” was het eerste eindpunt en 
“Health Related Quality of Life” het tweede eindpunt van deze studie.  
 
In Hoofdstuk 2 werd de HRQoL na adjuvante standaard- of hoog-gedoseerde 
chemotherapie bij patiënten met meer dan 3 positieve (tumor bevattende) 
okselklieren geëvalueerd. Patiënten werden prospectief gerandomiseerd voor het 
krijgen van een van beide behandelingen, waarna radiotherapie en behandeling 
met tamoxifen werd gegeven. HRQoL werd geëvalueerd met behulp van de Short 
Form (SF-36), de Visual Analogue Scale en de Rotterdam Symptom CheckList 
(RSCL). Tot 5 jaar na randomisatie of tot progressie van de ziekte werden de 
patiënten na ieder half jaar vervolgd. De SF-36 data werd vergeleken met 
referentiewaarden van een groep gezonde vrouwen met dezelfde 
leeftijdsverdeling. In totaal werden 804 patiënten (405 voor 
standaardbehandeling en 399 voor hoge dosis chemotherapie) geïncludeerd. De 
mediane follow-up was 57 maanden.  
De resultaten wat betreft de kwaliteit van leven waren als volgt. Na beide 
soorten adjuvante chemotherapie daalde de HRQoL. Na de hoge dosis 
chemotherapie met stamceltransplantatie was de HRQoL voor alle subschalen 
van de SF-36 verlaagd ten opzichte van de standaard chemotherapie. Een jaar 
na de behandeling werden de referentie waarden voor gezonde vrouwen in beide 
groepen weer bereikt. Tussen de beide groepen werden een jaar na de 
behandeling kleine, niet relevante verschillen gezien voor de subschalen “role-
physical” en ‘role-emotional”. Van de symptomen van de RSCL waren moeheid, 
verminderde seksuele interesse, pijnlijke spieren en zweten de meest 
voorkomende. Van alle patiënten ervoer 10% 3 of 4 van deze symptomen 
gedurende minstens 50% van de controletijd. Deze patiënten bleken bij nadere 
analyse minder hoog opgeleid te zijn dan de overige patiënten  
 
Kort na de chemotherapie werd de HRQoL sterker negatief beïnvloed door de 
hoge dosis dan door de standaard chemotherapie. Een jaar na randomisatie 
waren deze verschillen verwaarloosbaar en slechts 10 % van de patiënten behield 
regelmatig klachten. De patiënten die 5 jaar na de behandeling veel klachten 
houden scoren al bij randomisatie lager op alle SF-36 subschalen. Vervolgens 
scoren ze de 11 meetmomenten hierna, vergeleken met de patiënten met weinig 
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klachten, consequent lager. Van de patiënten met weinig klachten bij 
randomisatie heeft 80% weinig klachten 5 jaar na randomisatie. De helft van de 
patiënten die bij randomisatie veel klachten heeft, rapporteert 5 jaar na 
randomisatie ook nog veel klachten. Dit kan erop wijzen dat patiënten die bij 
randomisatie al veel klachten blijken te hebben een grote kans lopen op een 
slechtere HRQoL uitkomst hebben na behandeling.  
Een veel voorkomende klacht van patiënten met kanker is moeheid. Ook in de 
hierboven beschreven studie werd moeheid frequent gerapporteerd. Ook andere 
studies stelden vast dat na de behandeling van kanker moeheid een vaak 
genoemde klacht is. Moeheid kan erg uitputtend zijn en heeft een negatief effect 
op HRQoL. Om behandeling van langdurige moeheid mogelijk te maken is een 
beter begrip nodig van dit symptoom bij kankerpatiënten. In Hoofdstuk 3 word 
moeheid in een prospectieve longitudinale studie onderzocht. Bij patiënten met 
borstkanker, die werden behandeld met hoge dosis chemotherapie of met de  
standaard, werd gekeken of er een verschil was in moeheid, bloedarmoede 
(hemoglobine gehalte), mentale gezondheid, spier- en gewrichtspijn en de 
menopauzale status. Er werd bezien of moeheid met deze factoren geassocieerd 
was. In een prospectieve multicenterstudie werden patiënten gerandomiseerd 
tussen de standaardbehandeling en de hoge dosis chemotherapie. Beide vormen 
van therapie werden gevolgd door radiotherapie en tamoxifen. In totaal werden 
804 (405 standaard en 399 hoge dosis) patiënten geïncludeerd. Voor deze 
studie werd gebruik gemaakt van twee van de SF-36 schalen. Moeheid werd met 
behulp van de “vitality” schaal gemeten. Een score van <46 werd gedefinieerd 
als moe. Mentale gezondheid werd gemeten met behulp van de “mental health 
scale”, waarbij een score van <56 gedefinieerd was als slechte mentale 
gezondheid. Spier- en gewrichtspijn werden met de RSCL onderzocht. De SF-36, 
de RSCL en het Hb werden voor en vervolgens 1, 2, en 3 jaar na de behandeling 
bepaald. Van de 430 patiënten zonder recidief met minstens 3 jaar follow-up 
was 20% moe. Er werd geen verschil gevonden gedurende de tijd en tussen de 
twee behandelvormen. In de 3 jaar na behandeling werd er geen significant 
verschil in moeheid gezien in de beide groepen en de referentiewaarden. 
Moeheid veranderde ook niet in de tijd. Drie jaar na de behandeling  had 16% 
van de patiënten een slechte mentale gezondheid. Gewrichtspijn werd bij 20% en 
spierpijn bij 27% van de patiënten na 3 jaar gevonden. Het gemiddelde Hb was 
lager na hoge dosis dan na standaarddosis chemotherapie. Opvallend was dat 
slechts 5% van de patiënten zowel moe was en tegelijkertijd een anemie had. 
Mentale gezondheid was op ieder meetmoment de beste voorspeller voor 
moeheid. De menopauzale status had geen invloed op de moeheid. Een analyse 
middels “lineair mixed effect model” liet zien dat er minder moeheid wordt 
gerapporteerd bij een hoger Hb (P = 0,0006) en een hogere (beter) mentale 
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score (P < 0,0001). Spierpijn (P < 0,0001) en gewrichtspijn (P = 0,0283) waren 
geassocieerd met meer moeheid. Concluderend is 3 jaar na adjuvante 
behandeling voor borstkanker 20% van de patiënten moe. Er is geen verschil in 
moeheid gevonden tussen de uitgevoerde behandelingen en de 
referentiewaarden. Anemie lijkt slechts een kleine causale rol te spelen bij de 
ervaren moeheid van kankerpatiënten;  kleiner dan werd verwacht. Mentale 
gezondheid en moeheid zijn sterker aan elkaar gerelateerd. 
 
Naast moeheid hebben vrouwen die in het verleden zijn behandeld voor 
borstkanker vaak last van menopauzale klachten. Dit komt doordat ze door de 
behandeling postmenopauzaal zijn geworden of adjuvante hormonale 
behandeling krijgen. In Hoofdstuk 4 word een overzicht gegeven van de 
literatuur met betrekking tot de pathofysiologische mechanismen leidend tot het 
ontstaan van opvliegers, de mate van voorkomen en de ernst van opvliegers in 
borstkankerpatiënten, de invloed van opvliegers op de kwaliteit van leven en de 
therapeutische mogelijkheden. Het exacte mechanisme dat leidt tot het ontstaan 
van opvliegers is nog onbekend, maar de onttrekking van oestrogenen rond de 
menopauze wordt beschouwd als de meest waarschijnlijke oorzaak. 
 
De meeste studies die de niet hormonale therapeutische mogelijkheden voor 
borstkankerpatiënten bekeken deden dit gedurende maximaal 4 weken. Dit lijkt 
te kort voor het onderzoeken van effecten op langere termijn. 
In Hoofdstuk 5 beschrijven we de resultaten van een prospectieve, 
gerandomiseerde, dubbelblinde, cross-over studie waarbij we venlafaxine 
vergeleken met clonidine voor de behandeling van opvliegers in 
borstkankerpatiënten. Beide middelen werden gedurende 8 weken gebruikt en 
met elkaar vergeleken op het gebied van bijwerkingen, werkzaamheid, kwaliteit 
van leven en seksueel functioneren. Zestig borstkankerpatiënten van 60 jaar of 
jonger en met 14 of meer opvliegers per week werden gerandomiseerd. Zij 
kregen 8 weken venlafaxine 75 mg eenmaal daags, gevolgd door 2 weken 
zonder medicatie en 8 weken clonidine 0,05 mg tweemaal daags of vice versa. 
Tijdens de onderzoeksperiode werden in een dagboek de frequentie en ernst 
van de opvliegers bijgehouden en werden met behulp van vragenlijsten de 
bijwerkingen, kwaliteit van leven en het seksueel functioneren in kaart gebracht. 
Dertig patiënten startten de behandeling met clonidine en 30 begonnen met 
venlafaxine. Van de 60 patiënten rondden 40 patiënten beide behandelperioden 
af. Voortijdige afbreking van de behandeling gebeurde in 15 van de 59 patiënten 
tijdens venlafaxine en in 5 van de 53 patiënten tijdens clonidine (P = 0,038). Een 
patiënte stopte met venlafaxine vanwege tumorprogressie. Alle andere patiënten 
die vroegtijdig stopten met de studiemedicatie deden dit wegens bijwerkingen. 
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Venlafaxine veroorzaakte meer bijwerkingen (misselijkheid, obstipatie, 
smaakverandering en verlies aan eetlust) dan clonidine gedurende de eerste 2 
weken van de behandeling. Aan het eind van de 8 weekse behandelperioden 
werden minder bijwerkingen gerapporteerd, duidend op de tijdelijke aard van 
deze bijwerkingen. Tijdens venlafaxine behandeling rapporteerden de 
deelneemsters verminderde eetlust ten opzichte van clonidine gebruik (24% vs 
4%; P = 0,03) en minder slaapstoornissen (55% vs 75%; P = 0,03). De mediane 
reductie in opvliegersscore was 49% voor venlafaxine en 55% voor clonidine (ns). 
Patiënten die een ≥50% afname in opvliegersscore onder clonidine 
rapporteerden, bleken alleen een verbeterde vitaliteitsscore te hebben. Patiënten 
die een ≥50% afname in opvleigersscore onder venlafaxine rapporteerden, 
scoorden op diverse aspecten van HRQoL hoger. De gemiddelde scores op de 
subschalen “mental health”, “physical functioning”, “social functioning” en “role-
physical” toonden een klinisch relevante verbetering. De helft van de patiënten 
was seksueel actief en er kon geen effect van venlafaxine of clonidine gevonden 
worden op het seksueel functioneren. Aan het eind van de studie koos 33% van 
de patiënten ervoor om door te gaan met clonidine, 29% wilde de behandeling 
met venlafaxine continueren (ns) en 38% gaf aan niet verder te willen gaan met 
behandeling.  
De studie geeft aan dat bijwerkingen de belangrijkste reden waren voor het 
voortijdig stoppen van de medicatie gedurende de eerste behandelweken en dat 
meer bijwerkingen werden gezien bij het gebruik van venlafaxine. Na 8 weken 
werden beide middelen echter goed verdragen. Venlafaxine en clonidine waren 
even werkzaam bij de  behandeling van opvliegers, maar het totale effect 
gemeten aan de vermindering van opvliegers was matig.  
 
In Hoofdstuk 6 wordt een overzicht gepresenteerd van de in de literatuur 
beschreven bijwerkingen, invloed op HRQoL en seksualiteit van hormonale 
behandeling (adjuvant en palliatief) van pre- and postmenopauzale borstkanker 
patiënten. Er zijn verschillende vormen endocriene therapie die een belangrijke 
rol spelen bij de behandeling van borstkanker: selectieve oestrogeenreceptor 
modulatoren (SERMs), niet-steroiden and steroiden aromatase remmers, pure 
oestrogeen receptor antagonisten, progestagenen en LHRH agonisten. De lange-
termijn effecten van endocriene therapie zijn erg interessant in verband met het 
toenemend aantal jonge vrouwen dat gedurende vele jaren behandeld wordt en 
het toenemend aantal vrouwen dat borstkanker overleeft. HRQoL gegevens 
kunnen bijdragen om zinvolle aanbevelingen te doen betreffende toekomstige 
behandelingen en onderzoek. Middels de Medline database werden relevante 
klinische studies, gepubliceerd in de engelse taal tussen 1977 en 2006, 
geïdentificeerd. De bijwerkingenprofielen van tamoxifen en aromatase remmers 
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verschillen van elkaar zonder dat er een significant verschil bestaat tussen 
overall HRQoL. Kijkend naar de balans tussen werkzaamheid en bijwerkingen, 
overtreffen de aromatase-remmers tamoxifen. Tamoxifen gebruik verhoogt de 
kans op endometriumcarcinoom en trombo-embolische gebeurtenissen terwijl 
de incidentie van spierpijn, stijfheid, gewrichtsafwijkingen en botbreuken hoger 
is bij het gebruik van een aromatase-remmer. Ofschoon patiënten een scala aan 
symptomen kunnen ervaren bestaan er slechts kleine verschillen in HRQoL-
scores die over het algemeen goed zijn. Toekomstig onderzoek moet het 
mogelijk maken dat behandelaars een individueel behandeltraject in kunnen 
zetten dat leidt tot betere ziektecontrole bij gelijkblijvende HRQoL. 
 
Tamoxifen is een niet-steroïd anti oestrogeen en het oudste hormonale 
geneesmiddel voor de behandeling van borstkanker. Naast de anti-oestrogeen 
werking op het borstweefsel heeft het een oestrogeen werking op het 
endometrium. Hierdoor bestaat er een verhoogde kans op endometrium 
hyperplasie en poliepen. Tevens bestaat er een 2-3 maal verhoogde kans op 
endometriumcarcinoom en endometriumsarcoom. In Hoofdstuk 7.1 wordt een 
case report beschreven van een postmenopauzale patiënte met borstkanker die 
tamoxifen gebruikte. Deze casus laat zien dat tamoxifen veranderingen kan 
geven die diagnostische problemen op kunnen leveren op  gynaecologisch 
gebied. Nadat patiënte 2 jaar tamoxifen had gebruikt werd zij verwezen in 
verband met vaginaal bloedverlies en een grote massa in het kleine bekken. 
Transvaginaal echoscopisch onderzoek liet een vergrote uterus met een 
opmerkelijk cysteus en verdikt (7-8 cm) endometrium zien. Wegens het 
persisterende vaginale bloedverlies werd een abdominale uterus extirpatie met 
bilaterale ovariectomie verricht. Histopathologisch onderzoek liet een grote 
benigne endometriumpoliep zien. Een multicysteus endometrium of benigne 
poliepen zoals gevonden in onze patiënte zijn specifiek voor chronisch 
tamoxifen gebruik, en kan ten onrechte het beeld geven dat er sprake is van een 
maligniteit. 
In Hoofdstuk 7.2 is de invloed van tamoxifen op het endometrium en de 
menstruele cyclus in premenopauzale vrouwen beschreven. Borstkanker 
patiënten jonger dan 55 jaar die tamoxifen gebruikten zijn onderzocht. De 
patiënte haar laatste menstruatie werd geregistreerd en de dikte van het 
endometrium werd ieder half jaar gemeten met transvaginaal echoscopisch 
onderzoek. Premenopauzale status werd gedefinieerd als oestradiol (E2) ≥0,10 
nmol/L and follikel stimulerend hormoon (FSH) ≤30 IU/L. De patiënten die een 
endometrium dikte van 12 of meer mm hadden werd een hysteroscopie en 
curettage aangeboden. In totaal werden 241 transvaginale echoscopische 
onderzoeken verricht bij 121 patiënten. In 85 van de 241 metingen werd ten 
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onrechte een postmenopauzale status vastgesteld op basis van amenorroe bij 
47 patiënten. Bij 8 van deze 47 premenopauzale patiënten werd bij 
transvaginaal echoscopisch onderzoek een verdikt endometrium van 12 of meer 
mm gevonden (spreiding 15-29 mm). Bij 6 van de 8 patiënten met een verdikt 
endometrium liet histopathologisch onderzoek geen maligniteit zien. Er werd 
geen relatie tussen gezien tussen de hoogte van de oestradiolspiegels en de 
dikte van het endometrium. Concluderend kunnen we zeggen dat tamoxifen 
ervoor zorgt dat het vaststellen van een postmenopauzale status op basis van 
amenorroe bij borstkankerpatiënten die jonger zijn dan 55 jaar alleen kan 
geschieden op basis van bepaling van de oestradiolspiegels. Bij premenopauzale 
patiënten heeft tamoxifen voornamelijk een anti-oestrogeen effect op het 
endometrium, zonder dat er een relatie tussen hoogte van het oestradiol en 
dikte van het endometrium lijkt te zijn. 
 
In de toekomst zullen meer vrouwen die behandeld worden wegens borstkanker 
gedurende langere tijd last hebben van bijwerkingen. Het is bekend dat 
patiënten die bijwerkingen ervaren geneigd zijn om de betreffende medicatie te 
staken. Kennis hebben van mogelijke bijwerkingen en het voorkomen of 
adequaat behandelen van bijwerkingen heeft een gunstig effect op HRQoL en 
therapietrouw. 
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DANKWOORD 

Het dankwoord en de stellingen worden het meest gelezen. Daarom wil ik van 
het dankwoord gebruik maken om dingen te schrijven die te weinig gezegd 
worden. 
 
Dit proefschrift heb ik niet alleen geschreven, veel mensen hebben een bijdrage 
geleverd. Een aantal mensen wil ik in het bijzonder bedanken voor hun hulp.  
Bij het schrijven van dit dankwoord bekruipt me het gevoel dat ik iemand ga 
vergeten. Ik hoop dat de persoon in kwestie mijn excuses hiervoor, bij voorbaat, 
wil accepteren. 
 
Allereerst wil ik de patiënten bedanken die uitgebreide vragenlijsten hebben 
ingevuld om data voor dit proefschrift te leveren. Het is heel bijzonder dat er 
patiënten zijn die bereid zijn, tot jaren na het vaststellen van de diagnose 
borstkanker, vragenlijsten in te vullen. Ik heb groot ontzag voor deze vrouwen. 
 
Prof. Dr. E.G.E. de Vries, beste Liesbeth, of “the big boss” zoals je bij ons op de 
kamer ook wel genoemd werd. En dat ben je in mijn ogen ook, de grote baas. 
Vaak heb ik me afgevraagd hoe de wereld eruit zou zien als we allemaal maar 
een tiende van jouw bevlogenheid en onuitputtelijke berg energie zouden 
hebben. Je heldere kijk op onderzoek, je kritische blik en je snelheid zijn 
indrukwekkend. Ik weet dat je regelmatig van me gebaald hebt, omdat het 
allemaal niet opschoot. Gelukkig geloofde je altijd dat het afkwam. Dank je dat 
je me de tijd hebt gegeven om van mijn kinderen te genieten. 
 
Prof. Dr. P.H.B. Willemse, beste Pax, op je eigen rustige manier wist je altijd weer 
de vinger op de zere plek te leggen en praktische oplossingen voor problemen 
te vinden. Je gevoel voor taal heeft menig artikel korter en beter leesbaar 
gemaakt. 
 
Dr. M.J.E. Mourits, lieve Marian, 
Bedankt voor al je geduld en ondersteuning op diverse gebieden. Je bent mijn 
rol model. 
 
Leden van de beoordelingscommissie: Prof. dr. E. van der Wall, Prof. dr. H.B.M. 
van de Wiel en Prof. dr. T. Wiggers bedankt voor de tijd en moeite die u besteed 
heeft aan het beoordelen van dit proefschrift. 
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Wendy Post en Marike Boezen dank voor het ontrafelen van de statistische 
vraagstukken. Inmiddels rommel ik zelf wat met SPSS, maar voor het echte werk 
moet ik toch bij jullie zijn. Had ik maar eerder geweten dat statistiek zo 
ontzettend leuk is. 
 
Els TenVergert bedankt voor de inwijding in “Health related quality of life” data. 
Harm van Tinteren, hartelijk dank voor het super snel aanleveren van bestanden 
met steeds wisselende variabelen. 
Neil Aaronson wil ik bedanken voor zijn bijdrage aan het “Prospective study of 
long-term impact of adjuvant high-dose and conventional-dose chemotherapy 
on health-related quality of life” artikel.  
Dankzij Robert de Jong, Peter Nieboer en Machteld Wymenga is het gelukt om 
voldoende patienten voor de venlafaxine/clonidine-studie te includeren. 
Klaske van Hoorn, dank je voor je hulp bij het doorgronden van de tamoxifen- 
en endometriumbestanden. 
Marina Maurer, het was heel prettig om te weten dat de zaken rond de 
studiemedicatie prima geregeld waren en dat je altijd bereid was om snel 
antwoorden te geven op vragen betreffende de medicatie. 
 
De dames van de poli wil ik bedanken voor hun bereidheid telkens een kamer 
voor me te zoeken. 
 
Stijn, “pareltje”, volgens mij is mijn grootste bijdrage aan de wetenschap dat ik 
jou “ontdekt” heb. Dankjewel voor al je steun bij het boekje. Ik vind het geweldig 
dat we ons sinds een half jaar samen bezig kunnen houden met het mooiste vak 
van de wereld. Ik hoop je nog vaak te spreken en te zien. 
Patrick, de man in het kippenhok. Dank voor je steun (en niet alleen op 
computertechnisch gebied). Anouk bedankt voor je gezelligheid. 
Bianca Smit en Gretha Beuker zonder jullie hulp zouden de stukken nog niet bij 
de tijdschriften gearriveerd zijn en zou dit proefschrift zeker nog niet af zijn. 
Dank hiervoor. 
 
Cluster Maastricht wil ik hartelijk danken voor het feit dat zij het lef hadden mij 
als “oude vrouw”, met drie kinderen en chirurg als man, aan te nemen voor de 
opleiding Obstetrie & Gynaecologie. Bedankt voor het in mij gestelde 
vertrouwen. Jacques, je zoenen waren fantastisch. 
De stafleden van VieCurie Medisch Centrum: Dr. van Beek, Dr. Iding, Dr. 
Bourdrez, Dr. de Rooy, Dr. van Gestel, Dr. Sollie, Dr. Boll en Dr. Wijnen wil ik 
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bedanken voor de fijne en goede start van mijn opleiding tot gynaecoloog, ik 
vind het geweldig! 
 
Roelof-Jan, waar internet al niet goed voor is. Herman, fijn dat de kinderen een 
opa hebben. 
 
Een vriend is iemand die je ’s nachts wakker kunt bellen, als je haar/hem nodig 
hebt. Ik voel me een heel rijk mens met ontzettend veel lieve vrienden om me 
heen. Marlies, Anouk, Loe, Karin, Katinka, Ingrid, Janine, Susan, Annemieke, 
Rico, Fanny, Judith, Yaltah en Hanneke. Hartelijk dank voor jullie vriendschap. 
 
Lieve Gonny, dank voor de vele oppasdagen en inspanningen voor en in onze 
huizen, terwijl wij werkten. De kinderen zijn dol op je!  
 
Femke, ik ben zo blij voor je… meer dan ik je kan zeggen. 
 
Lieve mam, in het leven lopen dingen niet altijd zoals je wilt… we kennen goede 
en slechte tijden. 
  
Carien, het is voor mij een vanzelfsprekendheid dat jij mijn paranimf bent. Ik 
vind het heel bijzonder om jou als “hartsvriendin” te hebben en hopelijk nog 
heel lang te houden. 
 
Bas, al 17 jaar mijn wederhelft. We hebben indrukwekkend veel hoge bergen en 
diepe dalen meegemaakt afgelopen jaren. “Never a dull moment in our life”. Ik 
waardeer het zeer dat je voor mij bent meegegaan naar “het zuiden” en een 
andere baan gezocht hebt, zodat ik aan mijn droom kan werken. Ik weet dat het 
heel moeilijk voor je is (geweest?). In tegenstelling tot ondergetekende klaag je 
hier niet over. Zonder jou was ik nooit aan dit boekje begonnen en zonder jou 
was het ook nooit afgekomen, dank je wel hiervoor. 
 
Daan, Sep en Pien, jullie zijn mijn alles, met jullie valt en staat mijn geluk. Jullie 
voegen de mooiste extra dimensie toe aan mijn leven. 
 
Liefs Cis 
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