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Abstract

Introduction Fatigue is a frequent problem during and after
cancer treatment. We investigated different courses of
fatigue from pre-diagnosis, through therapy, to long-term
survivorship and evaluated potential implications on long-
term quality of life (QoL).

Methods Breast cancer patients diagnosed in 2001-2005
were recruited in a case—control study in Germany
(MARIE). At follow-up in 2009 (median 5.8 years,
MARIEplus), patients self-reported current fatigue and
QoL status using validated questionnaires (FAQ, EORTC
QLQ-C30). In addition, survivors retrospectively rated
fatigue levels pre-diagnosis, during different treatment
phases, and 1 year post-surgery. Our analyses included
1,928 disease-free cancer survivors and comparisons with
fatigue and QoL scores from the general population.
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Results Fatigue levels were substantially increased during
chemotherapy and radiotherapy. Among patients who re-
ceived both therapies, 61.4% reported higher, 30.0% same,
and 8.6% lower fatigue levels during chemotherapy compared
to radiotherapy. Courses of fatigue varied widely between
individuals. Survivors with persisting long-term fatigue had
significantly and markedly worse scores for all QoL functions
and symptoms about 6 years post-diagnosis than other
survivors and compared to the general population. Survivors
without substantial fatigue post-treatment had QoL scores
largely comparable to the general population.
Discussions/conclusion Chemotherapy appears to have a
stronger impact on fatigue than radiotherapy. Breast cancer
survivors may experience long-term QoL comparable to the
general population, even when suffering from substantial
fatigue during treatment. Yet, persistent fatigue post-treatment
may lead to extensive long-term loss in QoL concering
physical, social, cognitive, and financial aspects.
Implications for cancer survivors Fatigue management
should be obligatory during and post cancer treatment.

Keywords Fatigue - Breast cancer- Cancer survivorship -
Quality of life - Adjuvant therapy

Introduction

The population of breast cancer survivors is already large
and still growing. About 242,000 women who are living in
Germany have had a breast cancer diagnosis within the last
5 years [1]. In the United States, approximately 2.5 million
women are breast cancer survivors [2]. Thus, quality of life
(QoL) after cancer diagnosis has become increasingly
important. One of the most disturbing factors that has a
severe impact on QoL is cancer-related fatigue (CRF) [3].
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CRF is a common multidimensional syndrome during or
after cancer treatment, which includes physical, emotional,
and cognitive exhaustion, often described by patients as “a
tiredness they never felt before” or a “total lack of energy”
[3-5]. In various studies, between 80% and 96% of breast
cancer patients undergoing chemotherapy and between 60%
and 93% receiving adjuvant radiotherapy have reported
fatigue, and some observed elevated fatigue levels already
after surgery in about 10% of patients [6]. While several
studies reported that CRF resolves after the end of
treatment for most patients, there are observations that
fatigue may persist for up to 10 years in about one third of
women treated for breast cancer [3, 7]. A systematic review
of 18 studies on fatigue after treatment in breast cancer
survivors with a follow-up period of between 4 months and
10 years concluded that there is good evidence of fatigue
persisting up to 5 years after completion of adjuvant
therapy [8]. However, most studies assessed fatigue cross-
sectionally at a single time point. To our knowledge, so far
no study investigated the course of fatigue during the
different therapy phases up to long-term survivorship.
Moreover, it is unclear how QoL in long-term survivors
may be related to different fatigue courses.

Interpreting the current body of acquired knowledge is
further hindered by several methodological issues. There is
a wide variation in definition, assessment, and cutoff points
for fatigue. Most studies used a dichotomized fatigue
variable, categorizing patients or survivors in “fatigued”
or “not fatigued.” Yet, fatigue occurs with a wide
continuous intensity spectrum. Thus, studies using a single
cutoff point for fatigue may provide only limited informa-
tion on the degree of fatigue.

In addition, in the general population, fatigue levels
appear to increase with age or other comorbidities. Thus, a
certain baseline level of fatigue might be quite normal for
some women, hence relevant for evaluations of CRF.
However, we are not aware of any study accounting for
pre-diagnosis fatigue levels.

Therefore, we investigated in 1,928 disease-free survi-
vors the course of fatigue during and after breast cancer
treatment under consideration of the pre-diagnosis fatigue
level. We further studied the associations between course of
fatigue and long-term QoL including comparisons with
women from the general German population of similar age.

Material and methods
Study setting
Incident breast cancer patients aged 50-75 years were

recruited in a case—control study conducted in 2002-2005
in Germany (MARIE). In 2009, a follow-up of the cases
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was performed (MARIEplus study). Out of 3,813 patients
who had completed the MARIE assessment, 453 were
deceased and 16 were lost to follow-up. Of the remaining
3,344 cases, 2,327 (70%) returned the fatigue and QoL
questionnaire. Out of these, 209 had a relapse, metastases,
or new tumors and were excluded. We further excluded 32
disease-free survivors with missing pre-diagnosis fatigue
data and 158 survivors who reported high pre-diagnosis
fatigue levels (values >7 on a 0—10 scale) because these
women either suffered from fatigue already before cancer
treatment or might have misinterpreted the 0-10 scale.
Thus, this analysis included 1,928 disease-free survivors
without substantial fatigue before diagnosis.

The MARIE/MARIEplus study has been approved by
the ethics committees of the University of Heidelberg and
Hamburg. All subjects gave informed consent prior to
participation in the study. Baseline data were assessed in
standardized personal interviews; follow-up assessment was
done with computer-assisted telephone interviews and
validated questionnaires mailed by post.

Fatigue assessment

Fatigue at the time of follow-up was assessed with the
Fatigue Assessment Questionnaire (FAQ) [9], which is a
20-item, multidimensional self-assessment questionnaire
that has been validated for a German-speaking population.
It covers the physical, affective, and cognitive fatigue
dimensions and includes one item on sleep disorders.
Scores are derived by summing the answers (0=not at all,
1=a little, 2=quite a bit, 3=very much) of the appropriate
items. All scores were linearly transformed to a 0-100
points scale. If more than half of the items from one scale
were missing, the score was set to missing. In addition, the
questionnaire includes a rating scale ranging from 0 (not
tired at all) to 10 (totally exhausted). Using this rating scale,
we retrospectively assessed the fatigue levels 1 year after
breast surgery, during radiotherapy and during chemother-
apy (if applicable), some days after breast surgery, and in
the year before cancer diagnosis, i.e., obtaining a value
between 0 and 10 for each single time point. Reference
values of the FAQ scores are available from a representative
sample of the German population including 1,340 women
stratified by age [10].

Quality of life assessment

QoL was assessed with the EORTC QLQ-C30, version 3.0,
a validated 28-item self-assessment questionnaire that
includes 5 multi-item functional scales (physical, role,
emotional, cognitive, and social function), 3 multi-item
symptom scales (fatigue, pain, and nausea/vomiting), and 6
single items assessing further symptoms (dyspnea, insom-



J Cancer Surviv (2012) 6:11-19

13

nia, appetite loss, constipation, and diarrhea) and financial
difficulties. Further, seven items of the breast cancer-
specific module (EORTC QLQ-BR23) were applied,
assessing problems with the affected breast and arm. Scores
were derived according to the EORTC scoring manual [11]
and linearly transformed to a 0-100 points scale. In
addition, the EORTC QLQ-C30 includes a scale rating
overall QoL from 1 (very bad) to 7 (excellent). Using this
1-7 scale, we retrospectively assessed QoL levels for the
same time periods as used for the fatigue ratings, except the
time directly after surgery. As reference values, we used the
QLQ-C30 scores derived from 197 women aged 60—
69 years randomly selected from the German population
[12]. Evidence-based guidelines for the interpretation of the
clinical relevance of changes in the different EORTC QLQ-
C30 subscales were recently published [13], categorizing
difference between scores (on the 0—100 points scale) in
trivial, small, medium, or large effect sizes. For example,
effects are considered as medium size for differences of 19—
29 in role function, differences of 14-22 in physical
function, 11-15 in social function, 9-14 in cognitive
function, and 13-19 for fatigue.

Statistical analyses

The course of fatigue on the 0—10 scale was descriptively
investigated using box—whisker plots. It is likely that there
are individual differences in how patients rate a certain
fatigue severity on a 0—10 scale. Thus, for each assessed
time period, we anchored the responses at the baseline
fatigue rating by calculating the difference to the pre-
diagnosis value.

As women are affected by fatigue with varying patterns,
we classified the participants into five fatigue categories
based on these calculated differences. Hereby, an increase
in the fatigue level of more than one third of the scale
range, i.e., at least four points, was considered as
“substantial fatigue.” FCAT=1: no substantial fatigue at
any assessed time period; FCAT=2: substantial fatigue only
during cancer treatment (post-surgery, chemotherapy, ra-
diotherapy); FCAT=3: substantial fatigue during cancer
treatment sustained until 1 year post-diagnosis but im-
provement thereafter, i.e., prolonged fatigue; FCAT=4:
substantial fatigue throughout all periods, i.e., persistent
long-term fatigue; and FCAT=5: others with fluctuating
fatigue course; n=52 had incomplete ratings.

The FAQ dimensions and EORTC scores were investi-
gated stratified by the above-described categories. Here,
FCAT=5 1is not presented because it includes different
fluctuating fatigue courses such as (re)increase of fatigue
level several years post-treatment. Since for most scales the
normality assumption did not hold, differences between the
fatigue categories were tested using Wilcoxon’s rank sum

test. Reported p values are two-sided. SAS statistical
software version 9.2 (SAS Institute, Cary, NC, USA) was
used.

Results

The 1,928 disease-free breast cancer survivors had a
median age of 69 years (range, 54-83 years) at a median
follow-up time of 5.7 years (range, 3.6-8.6 years). The
majority of women (54.8%) had basic education and 16.2%
had higher education. Most survivors had received radio-
therapy, either with (35.1%) or without (44.5%) chemo-
therapy, while 11.9% had neither chemotherapy nor
radiotherapy. About two thirds of survivors reported
treatment with tamoxifen, and nearly half with aromatase
inhibitors (Table 1).

Considering the course of fatigue, rated on the scale
from 0 (not tired at all) to 10 (totally exhausted), fatigue
levels increased from a median pre-diagnosis level of 1 to a
level of 3 after breast surgery, reached a very high level of
8 during chemotherapy, a lower level of 5 during
radiotherapy, and decreased further until the time of
follow-up about 6 years post-diagnosis, yet remaining at a
value of 3 still above the pre-diagnosis fatigue level. This
overall fatigue course did not differ substantially between
treatment groups. Only 1 year post-surgery, fatigue levels
differed statistically significantly between the treatment
groups with slightly higher fatigue levels among patients
who had received chemotherapy (with or without radio-
therapy). At all other time points, fatigue levels were
similarly distributed between treatment groups (Table 2).
For each treatment group and each time point, the fatigue
increase from pre-diagnosis was statistically significant (all
p<0.0001, Wilcoxon signed-rank test, data not shown).

Among patients who received both therapies, 61.4%
reported higher fatigue levels during chemotherapy com-
pared to radiotherapy, 30.0% reported the same fatigue
level during both treatment periods, and the remaining
8.6% reported higher fatigue during radiotherapy.

There was large interindividual variation in this overall
fatigue course. We, therefore, classified survivors into five
fatigue categories as described in the “Material and
methods” section. Of all survivors, 619 were free of
substantial fatigue at all recorded time periods (FCAT=1),
452 reported substantial fatigue during the treatment period
only (FCAT=2), 320 had prolonged substantial fatigue up
to 1 year post-surgery (FCAT=3), and 242 suffered from
substantial fatigue persisting until follow-up about 6 years
post-diagnosis (FCAT=4). The remaining 243 survivors
were categorized as FCAT=5 (fluctuating fatigue pattern).

The fatigue course stratified by this categorization is
presented in Fig. la. Participants in FCAT=4 had moder-
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Table 1 Population characteristics of the disease-free breast cancer
survivors included in the analysis

Number Percent

Total 1,928 100
Year of birth

<1934 259 13.4
1935-1939 574 29.8
1940-1944 569 29.5
1945-1949 331 17.2
1950+ 195 10.1
Education

Basic 1,056 54.8
Advanced 560 29.0
High 312 16.2
Living alone at diagnosis

Yes 508 26.3
No 1,416 73.4
Missing 4 0.2
Number of children

0 341 17.7
1 545 28.3
2 742 38.5
3+ 300 15.6
BMI at diagnosis

Normal 957 49.6
Underweight 180 9.3
Overweight 573 29.7
Obese 218 11.3
Adjuvant treatment®

No CT or RT 229 11.9
Only CT 128 6.6
CT and RT 677 35.1
Only RT 857 44.5
Unknown 37 1.9
Aromatase®

Yes 819 42.5
No 987 51.2
Unknown 122 6.3
Tamoxifen®

Yes 1,221 63.3
No 588 30.5
Unknown 119 6.2

CT chemotherapy, RT radiotherapy, BMI body mass index
#Self-reported information

ately higher fatigue levels during chemotherapy (p=0.0033)
and radiotherapy (p=0.028) than those in FCAT=3 and
markedly higher levels than those in FCAT=2. Figure 1b
shows that the QoL courses by FCAT are approximately
inverse to the fatigue courses. For participants in FCAT=1,
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QoL reached pre-diagnosis levels about 6 years post-
diagnosis.

Figure 2 presents different aspects of fatigue and QoL
about 6 years post-diagnosis, stratified by FCAT. Survivors
in FCAT=4 had significantly and markedly worse scores
compared to those in FCAT=1 in all FAQ dimensions
(score differences: physical, 37; cognitive, 30; affective, 29)
and all EORTC functions (role, 31; social, 27; emotional,
26; cognitive, 23; physical, 20) and symptoms (fatigue, 35;
insomnia, 30; arm, 26; pain, 24; dyspnea, 24; financial, 16;
breast, 16; appetite loss, 9; constipation, 9; nausea, 7;
diarrhea, 6). In contrast, survivors without substantial
fatigue post-treatment, irrespective of whether they had
developed substantial fatigue during treatment (FCAT=2)
or not (FCAT=1), showed levels comparable to the healthy
reference group with regard to most scores (differences
between 0 and 5 at the 0—100 EORTC scales, judged as
clinically irrelevant [13]). Yet, cancer survivors reported
more difficulties with sleeping/insomnia and dyspnea
(differences >8) than the German reference population.
Interestingly, about 6 years post-diagnosis survivors in
FCAT=3 also had significantly worse functional scores (all
p<0.001, differences between 6 and 9), more problems
with pain, the affected arm or breast, insomnia, dyspnea,
and more frequent financial difficulties compared to those
in FCAT=1 (all p<0.001, differences of 11, 10, 6, 9, 9, and
9, respectively).

In addition to the self-administered questionnaires,
participants were asked in a telephone interview, among
others, about their occupational and financial situation. A
declined financial situation due to the cancer was reported
by 9%, 13%, 21%, and 27% of survivors in FCAT=1, 2, 3,
and 4, respectively. Among the survivors that were still
employed after breast cancer treatment, 7%, 13%, 13%, and
27% reported to be in a lower occupational position than
before cancer treatment, respectively.

With increasing FCAT, i.e., increasing fatigue bur-
den, participants made increasing use of supportive
offers (Table 3). Nearly all survivors reported participa-
tion in the recommended breast cancer follow-up care,
and women most frequently participated in rehabilitation
programs.

Discussion

Our population included 1,928 breast cancer survivors who
were free of relapse, metastases, or new tumors at the time
of follow-up about 6 years post-diagnosis and who had not
suffered from fatigue pre-diagnosis. Overall, these partic-
ipants reported slightly increased fatigue levels already after
breast surgery, highest fatigue levels during chemotherapy,
and somewhat lower levels during radiotherapy, which
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Table 2 Fatigue levels at various time periods from pre-diagnosis to long-term survivorship

Time period All participants No CT or RT Only CT CT and RT Only RT PWilcoxon
Pre-diagnosis 1(0-2) 1 (0-3) 1 (0-2) 1(0-2) 1(0-2) 0.07
After surgery 3 (2-6) 4 (2-7) 4 (2-6) 3 (2-6) 3 (2-5) 0.37
During CT 8 (5-10) - 7 (5-9) 8 (5-10) - 0.40
During RT 5(2-8) - - 5(3-8) 5(2-8) 0.10
One year after surgery 4 (2-6) 3 (1-5) 4 (2-6) 4 (2-7) 3 (1-5) <0.0001
At follow-up about 6 years post-diagnosis 3(2-5) 3 (25 3 (2-5) 3 (2-5) 3 (2-5) 0.97

Median scores (Q1-Q3) range from 0 (not tired at all) to 10 (totally exhausted)

Q1 first quintile, O3 third quintile, CT chemotherapy, RT radiotherapy

decreased further post-treatment, approaching pre-diagnosis
levels about 6 years post-diagnosis.

In existing literature, results are conflicting whether
chemotherapy or radiotherapy has a higher impact on
fatigue. Most studies were performed cross-sectionally,
hence were unable to compare fatigue levels during both
treatment phases within patients. In contrast, in our study,
survivors rated fatigue severity for different treatment
periods in relation to each other. Our data indicate that
fatigue severity was perceived higher during chemotherapy
than during radiotherapy, which is in accordance with
another study that had investigated the course of fatigue
during chemotherapy and/or radiotherapy [14]. Among our
participants without substantial fatigue, 77% had received
radiotherapy but only 24% had received chemotherapy,
while among those with substantial increase in fatigue
during therapy, more than half had been treated with
chemotherapy. Hence, patients should be thoroughly in-
formed about this potential severe side effect of chemo-
therapy before making a treatment decision. There was
large variation in individual courses of fatigue. Survivors
categorized according to their course of fatigue showed
significant differences with respect to long-term QoL
scores. Following the recently published evidence-based
guidelines for the interpretation of differences in EORTC
QLQ-C30 QoL scores [13] (see the “Material and methods”
section), all decreases in QoL functional scores and
increases in symptom scores observed in the patients
reporting persistent fatigue can be considered as medium
to large differences compared to scores from the general
German female population of comparable age. The excep-
tions are the less frequent symptoms of appetite loss and
nausea where the differences are considered to be small.
Thus, survivors with persistent fatigue experienced serious,
clinically relevant loss in QoL. These results substantiate
previous findings from a study of Alexander et al. [15]
comparing 200 disecase-free breast cancer survivors with
and without fatigue, showing significantly worse scores for
all EORTC QLQ functional scales (except the cognitive
scale, which did not reach statistical significance) among

those with fatigue. Similarly, the HEAL study [16] found
significant deficits especially in role functioning and social
functioning in 324 fatigued disease-free survivors com-
pared to 476 nonfatigued survivors assessed cross-
sectionally 2-5 years post-diagnosis. The substantially
increased symptom scores for problems with the affected
breast and arm in the survivors with persistent fatigue are
also in accordance with Alexander et al. [15], while the
difference in pain scores did not reach statistical signifi-
cance in their study. Yet, our findings of a significant,
relevant increase in pain in survivors with persistent fatigue
confirm results from other studies, which had observed co-
occurrence of fatigue and pain [16-19]. The etiological
relationships and mechanisms are still unclear. Stress
hormones have been hypothesized as potential common
etiological mechanisms [20]. Pain and arm/shoulder prob-
lems have been found to be associated with poorer long-
term QoL in cancer survivors [21, 22].

Interestingly, several years post-treatment, also constipa-
tion, diarrhea, appetite loss, nausea, and dyspnea, which
represent typical side effects during cancer treatment, were
more frequent in survivors with persistent fatigue, similar to
the study of Alexander et al. [15]. Regarding dyspnea in
our study, among survivors with persistent fatigue, 41%
reported “quite a bit” or “very much” and only 24% “not at
all” compared to 15% and 59%, respectively, among never-
fatigued survivors. Dyspnea has multiple causes, including
cardiovascular diseases, anemia, or psychosocial factors,
and is also a common side effect of chemotherapy and
radiotherapy. With our analyses, we cannot draw conclu-
sions whether dyspnea contributes to persistent fatigue or
rather shares common etiological factors. However, these
observed associations should provoke further investigations
in potential causal links and pathways of dyspnea and
fatigue.

Our results further indicate that fatigue does not only
impact health but may also have negative impact on the
financial situation, too. The EORTC score for financial
difficulties (about 6 years post-diagnosis) rose with increas-
ing fatigue category. This cross-sectional association does
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Fig. 1 Course of fatigue and of 10 |
QoL stratified by fatigue cate-
gory. For each time period, the
four box—whisker plots refer to
fatigue categories FCAT=1-4 as
defined in the “Material and 8 1
methods” section

Fatigue

Pre-

diagnosis  surgery

After Chemo-

therapy

Radio- One year At
therapy after surgery follow-up

Quality of life

[0 FCAT =1 @ FCAT =201 FCAT =3 Bl FCAT =4

not allow causal interpretation. However, on additional
questions specifically asking about financial and occupa-
tional changes caused by the cancer experience, 27% of
women with persistent fatigue reported a declined financial
situation due to the disease (compared to only 7% among
nonfatigued women), and among those still employed post-
treatment, similar proportions reported a disease-related
decline in their occupational position.
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But not only survivors with long-term persistent fatigue,
also those survivors who have had prolonged substantial
fatigue upon 1 year post-surgery and then recovered
reported impaired QoL about 6 years post-diagnosis.
Medium to large size differences to the scores of the
German reference population were found for insomnia and
dyspnea, and smaller but still clinically relevant differences
in financial problems, fatigue, role, cognitive, and social
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90 -~ FAQ fatigue dimensions
80
70
60

Total Physical Affective Cognitive Sleep

100
90 + EORTC symptom scales

Financial

Breast
O FCAT=3

Insomnia Pain

O FCAT =2

Fatigue
l FCAT=1

Fig. 2 Fatigue and QoL (mean scores) in breast cancer survivors
about 6 years post-diagnosis stratified by course of fatigue. CRF
cancer-related fatigue, FCAT fatigue categories as defined in the

function. In contrast, survivors who never experienced
substantial fatigue did not differ in long-term QoL from the
general population, with the exception of slightly higher
scores for dyspnea and sleep problems. Survivors who have
had substantial fatigue solely during treatment showed
some statistically significant differences in long-term QoL
compared to never-fatigued survivors. Yet, most differences
were not clinically relevant according to the guidelines.
Thus, a positive message from our results might be that,
even when patients suffer from substantial fatigue during

90 - EORTC functional scales +

*

70 -

Physical Emotion Role Cognitive Social

100
90 -+ EORTC symptom scales (cont.)

Diarrhea Nausea

Constipation

Hl FCAT =4

Appetit loss Dyspnoe

[ General reference population

“Material and methods” section. * p<0.001, significant difference to
FCAT=1 (¢ test); + p<0.01, significant difference to FCAT=1 (¢ test)

therapy, they may have long-term QoL comparable to the
general population, if fatigue decreases after end of
treatment.

Supportive actions were more frequently sought for by
patients with increasing fatigue burden. Rehabilitation
programs (covered by health insurance in Germany) were
attended by 78% of survivors with persistent fatigue and
70% with prolonged fatigue compared to only 48% of
survivors who never had substantial fatigue. With our data,
we cannot determine the effect of rehabilitation actions on

Table 3 Participation rate (in percent) of breast cancer patients/survivors in supportive actions

Participation rate (%) Fatigue category p value®
FCAT=1 (n=591) FCAT=2 (n=429) FCAT=3 (n=308) FCAT=4 (n=227)
Rehabilitation 48.1 59.7 70.1 77.5 <0.0001
Psychological consultation 13.5 20.3 24.7 31.3 <0.0001
Support group 3.0 7.7 10.1 14.5 <0.0001
Physiotherapy 20.0 25.9 30.8 38.8 <0.0001
Recommended follow-up care 99.3 99.5 99.4 99.6 0.68

FCAT fatigue categories as described in the “Material and methods” section

 Chi-square test for differences between fatigue categories
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fatigue, but it seems that the 3- to 4-week rehabilitation
program usually offered in Germany after end of chemo-
therapy/radiotherapy may not be sufficient to prevent
persistence of fatigue. Psychological consultation had been
used at least once by 31% of survivors with persistent
fatigue and 25% with prolonged fatigue. As psychosocial
interventions are among the few promising treatment
options [23], it appears as if the need for treatment of this
devastating cancer side effect has not yet been fully
recognized.

As a limitation of our study, it needs to be recognized
that our survivor population cannot be considered as a fully
representative sample. The participation rate of eligible
cases in the MARIE study was 65.5%. Further, 453
participating cases had died upon the time of follow-up,
and of the remaining survivors, 30% did not respond to the
fatigue/QoL questionnaire. Hence, most severely diseased
or fatigued patients might have been lost to our analyses,
potentially leading to an underestimation of the true fatigue
problem. However, our analyses did not aim to provide
prevalences for fatigue, but rather to investigate different
fatigue courses and their potential impact on long-term
QoL.

To our knowledge, this is the first study evaluating
fatigue courses in cancer patients and survivors, accounting
for pre-diagnosis fatigue level. This seems important as
women have different baseline fatigue levels [24], and
moreover, rating on a 0—10 scale is individually different.
Except for current fatigue at the time of follow-up, fatigue
levels at the different time points were assessed retrospec-
tively, which might be prone to recall error. Yet, this
retrospective rating also provides some benefits over
longitudinal fatigue assessment. In longitudinal studies,
intraindividual fatigue estimation may vary from time point
to time point because no objective definition exists as to
which (subjective) fatigue condition leads to, e.g., a value
of “4” or the answer “quite a bit.” In contrast, women may
recall well whether fatigue worsened or improved from one
period to another. Another strength of our study is the
availability of fatigue ratings for relevant periods during the
cancer experience. Thus, we were able to thoroughly
investigate the different courses of fatigue from pre-
diagnosis up to several years post-treatment.

In conclusion, we could distinguish between different
fatigue courses in breast cancer survivors. Overall, chemo-
therapy appears to have a stronger negative impact on
fatigue than radiotherapy. Yet, even when breast cancer
patients suffer under substantial fatigue during cancer
treatment, they may have long-term QoL comparable to
the general population, if fatigue decreases after end of
treatment. However, prolonged or persistent fatigue can
lead to extensive continuing loss in QoL with respect to
physical, social, cognitive, and financial aspects. This
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severe adverse effect of cancer and its treatment needs to
be better recognized by health professionals. Fatigue
management should be obligatory during and post cancer
treatment.
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