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Abstract

Background: This retrospective study evaluated the impact of disease progression and of specific sites of
metastasis on patient reported outcomes (PROs) that assess symptom burden and health related quality of life
(HRQoL) in women with metastatic breast cancer (mBC).

Methods: HER-2 negative mBC patients (n = 102) were enrolled from 7 U.S. community oncology practices.
Demographic, disease and treatment characteristics were abstracted from electronic medical records and linked to
archived Patient Care Monitor (PCM) assessments. The PCM is a self-report measure of symptom burden and
HRQoL administered as part of routine care in participating practices. Linear mixed models were used to examine
change in PCM scores over time.

Results: Mean age was 57 years, with 72% of patients Caucasian, and 25% African American. Median time from
mBC diagnosis to first disease progression was 8.8 months. Metastasis to bone (60%), lung (28%) and liver (26%)
predominated at initial metastatic diagnosis. Results showed that PCM items assessing fatigue, physical pain and
trouble sleeping were sensitive to either general effects of disease progression or to effects associated with specific
sites of metastasis. Progression of disease was also associated with modest but significant worsening of General
Physical Symptoms, Treatment Side Effects, Acute Distress and Impaired Performance index scores. In addition,
there were marked detrimental effects of liver metastasis on Treatment Side Effects, and of brain metastasis on
Acute Distress.

Conclusions: Disease progression has a detrimental impact on cancer-related symptoms. Delaying disease
progression may have a positive impact on patients’ HRQoL.

Introduction
Breast cancer is the most common cancer among
women in the United States (excluding skin cancer) and
the second leading cause of cancer death in women
(second to lung cancer)[1]. Although disease incidence
in women decreased between 1999 and 2005, the inci-
dence of advanced disease has remained stable[2].
Few women (6%) diagnosed with breast cancer are

initially diagnosed with distant metastases. Of those who
are, 27.1% are alive after 5 years,[3] a rate considerably
lower than the 5-year survival rate for women diagnosed
with regional (84%) or localized (98%) disease[4].

In addition to those with advanced disease at diagnosis,
approximately 30% of patients diagnosed with earlier
stage disease will eventually develop metastases[5].
Given the high incidence of breast cancer, these data
suggest that a substantial and growing number of
women diagnosed with advanced disease will experience
an extended period of survival.
Treatment of metastatic breast cancer (mBC) may be

associated with physical symptoms and emotional dis-
tress that adversely impact patients’ physical functioning,
psychological well-being, and social support systems–all
dimensions of quality of life. Studies have also suggested
that health related quality of life (HRQoL) is positively
associated with subsequent survival duration,[6] making
it an important consideration in treatment decisions.
While the relationship between HRQoL and survival is
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not well understood, other research has shown that
patients provided with accurate, relevant information
regarding potential treatment side effects, symptom bur-
den and HRQoL during treatment showed decreased
emotional distress and anxiety, and an enhanced ability
for self care, [7,8] clear benefits of understanding the
impact of treatment.
Although there is a significant body of literature eval-

uating HRQoL in women with breast cancer,[9,10]
much of this work has been focused on survivorship,
[11-13] women treated in adjuvant settings,[14-16] or in
women with recurrent disease[17-19]. HRQoL research
with mBC patients has occurred primarily in the clinical
trial setting,[20-22] has included multiple cancer types,
[23] and has focused on characterizing HRQoL at either
a single point in time or at a couple of fixed time points
[23,24]. Although these studies may examine HRQoL
within different lines of therapy,[21] they generally do
not assess the impact of disease progression itself, and
are constrained in their ability to characterize the trajec-
tory of HRQoL over time.
The primary goal of this research was to evaluate the

impact on HRQoL of disease progression in general,
and of specific sites of metastasis, in a HER-2 negative
mBC population. An additional goal was to identify
those symptoms most often reported as severe at base-
line in this population. We focused on HER-2 negative
patients because they comprise the bulk of women
with breast cancer and because we believe that the
HRQoL trajectory may be different in women with
HER-2 positive disease. We hypothesized that disease
progression would be associated with a decrease in
composite indicators of HRQoL and worsening of
symptom burden related to fatigue, pain, and other
high frequency symptoms. We also hypothesized that
metastasis to different organ systems would differen-
tially affect self reported patient reported outcomes
(PROs).

Methods
Patients and Setting
This was a retrospective chart review and database ana-
lysis conducted at seven geographically distributed com-
munity oncology practices in the United States. Patients
were eligible if they were female, at least 18 years of age,
had a confirmed diagnosis of stage IV breast cancer,
were HER-2 negative, had experienced at least one dis-
ease progression after diagnosis with mBC per physician
note, had at least 180 days of follow up post progres-
sion, and had completed at least one Patient Care Moni-
tor (PCM) assessment, described further below, in the
60 days both prior and subsequent to the first disease
progression.

Procedures
Potentially eligible patients were identified by commu-
nity oncology practices affiliated with ACORN Research,
and medical charts reviewed to determine final study
eligibility. Completed case report forms were submitted
via dedicated facsimile to the ACORN analysis center
and entered into a secure database. Institutional review
board approval was obtained from IntegReview in
Austin TX.

Study Measures
The primary endpoints for this study were indices of
symptom burden and HRQoL as collected by the PCM.
PCM, version 2.0, is an 86-item self-report measure that
asks patients to rate the severity of symptoms on an 11
point (0 to 10) Likert-type scale, where higher scores
reflect more severe symptoms. Patients are instructed to
rate items to describe “how bad the symptom has been
for you during the past week, including today.” The
items are generally a single word or short phrase, such
as: “Fatigue, tiredness or weakness,” or “Rash” for
physical symptoms; “I am sad or depressed,” for psycho-
logical symptoms; and “I am generally able to function
normally” for Physical functioning.
The PCM is administered via touch screen tablet PC

as a routine part of care at participating community
oncology practices, and takes 10 - 12 minutes to com-
plete after the first administration. The PCM produces
standardized scores (T scores) for six screening scales:
General Physical Symptoms, Treatment Side Effects,
Despair and Depression, Acute Distress, Impaired
Ambulation, and Impaired Performance. The PCM has
been shown to be valid for assessing HRQoL in cancer
patients and has been used in a number of studies
[25-29]. Demographic, disease, and treatment variables
were also collected, and their impact on PCM items and
index scores was assessed. These variables are listed in
Tables 1 and 2 and described in the statistical analysis
section.

Statistical Methods
Descriptive statistics were generated for all study vari-
ables. Linear mixed models were employed to examine
change in PCM index scores over time, controlling for
individual, disease and treatment characteristics. Meth-
ods followed those described by Littell et al. and Cnaan
et al.[30,31] Interval since diagnosis (Interval) was
modeled as a random effect, using restricted maximum
likelihood estimation. The covariance matrix of random
effects was specified as unstructured in each model.
Each model examined whether PCM scores were

collected before or after disease progression (Progres-
sion), and also examined the proximity of PCM survey
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date to the date of the first disease progression (Proxi-
mity). Proximity was modeled as logarithmic, except
as noted, to reduce its redundancy with Interval.
Because they were fundamental to the questions under
study, each model included Interval and Progression
irrespective of statistical significance. Analyses also
examined interactions of Progression with Proximity
and Interval.
The models examined several other variables, and

retained these if significant or nearly so. These include
the effect of being on vs. off chemotherapy at the time
of a PCM assessment, and having vs. not having meta-
static disease at each of several key sites at the time of a
PCM assessment (bone, brain, liver, lung, and perito-
neum). Each model also examined several patient-level
variables: 1) age, 2) race, 3) body mass index (BMI), 4)
stage of disease at initial diagnosis, 5) baseline ECOG
performance status (PS; 0 - 1 or missing vs. 2 - 4).
Models also examined first-line treatment regimen,
coded in three groups as taxane-based chemotherapy vs.
non-taxane-based chemotherapy vs. hormone therapy
only or no treatment. First line treatment regimen was
included only if significant. As a result, the effect of
regimen is reported for some models but not others.
Finally, we also examined whether first-line treatment
regimen contained bevacizumab, and included this vari-
able where significant.
Results are summarized in Table 3 for all PCM end-

points, and presented graphically for two PCM index
scores. Note that although disease progression

occurred after different intervals for different patients
(a factor modeled within each analysis), it is shown at
the median interval of about 9 months in the figures.
In addition to the reporting of statistical significance
for effects within each model, effects were also
described relative to the minimal important difference
(MID) of the effects[32,33]–the smallest change in
HRQoL that is important to the patient. This value is
0.5 to 1 point for individual PCM items, and 1.5 to
3 points for PCM index scores[34].
Analyses were conducted with SPSS Version 15.0. All

statistical tests were interpreted at alpha = .05, two
tailed, and no adjustment was made for multiple
comparisons.

Table 1 Demographic and Treatment Characteristics (N =
102)

Variable N (%)

Age (Mean, SD, Median) 57.0 (13.5) 57

Ethnicity

Caucasian 73 (71.6%)

African American 26 (25.5%)

Other 2 (2.0%)

Unknown 1 (1.0%)

BMI (Mean, SD, Median) 29.0 (6.5) 28.0

Had Prior Breast Cancer Surgery 89 (87.3%)

Had Prior Radiation Therapy 73 (71.6%)

Had Prior Neoadjuvant Therapy 16 (15.7%)

Had Prior Adjuvant Therapy 63 (61.8%)

First Line Therapy

None Reported 4 (3.9%)

Hormonal Therapy Only 30 (29.4%)

Taxane Based Therapy 43 (42.0%)

Non-Taxane Based Therapy 25 (25.0%)

Had Toxicity Related Discontinuation 7 (6.9%)

Received Second Line Therapy 92 (90.1%)

Had Toxicity Related Discontinuation 6 (6.5%)

Table 2 Disease Characteristics (N = 102)

Variable N (%)

Stage at Diagnosis

Stage I 12 (11.8%)

Stage II 33 ( 32.4%)

Stage III 20 ( 19.6%)

Stage IV 26 (25.5%)

Unknown 11 (10.8%)

ER Positive 76 (74.5%)

PR Positive 55 (53.9%)

ECOG PS

< 2 34 (33.3%)

= 2 6 ( 5.9%)

> 2 3 (3.0%)

Unknown 59 ( 57.8%)

# Months from initial dx to metastasis
(Mean, SD)

37.9 (42.3)

# Months from metastasis to first
progression (Mean, SD)a

13.9 (14.8)

Had second disease progression 78 (76.5%)

# Months from 1st to 2nd progression
(Mean, SD)

6.6 (5.4)

Deceased Per Medical Record 45 (44.1%)

Metastatic Sites At initial
Metastatic
Diagnosis

At First
progression

Bone 61 (59.8%) 67 (65.7%)

Brain 0 (0.0%) 2 (2.0%)

Liver 27 (26.5%) 34 (33.3%)

Lung 29 (28.4%) 36 (35.3%)

Peritoneum 6 (5.9%) 6 (5.9%)

Other 35 (34.3%) 44 (43.1%)

Comorbidities Present (N,%)

Hypertension 49 (48%)

CHF 2 (2.0%)

History of MI or Stroke 4 (3.9%)

Other CVD 26 (25.5%)

Diabetes 18 (17.6%)
aMedian time from metastases to disease progression = 8.8 months
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Results
Sample Development
A total of 387 potentially eligible women with stage IV,
HER-2 negative disease and at least one disease progres-
sion post mBC diagnosis were identified. Of these, 136
(35.1%) were ineligible due to insufficient PCM data,
primarily because the PCM was not uniformly adminis-
tered at all clinics. Another 15% of patients were
excluded because of insufficient medical chart data, 8.3%
because they received follow-up care at a non-participat-
ing clinic, 3.1% because of inadequate follow-up (i.e.,
< 180 days) after disease progression and 12.1% for
other reasons. The remaining 102 patients were deemed
study eligible, and represent the final study sample.
Figure 1 depicts sample development graphically.

Demographic, Disease and Treatment Characteristics
The sample was largely Caucasian (71.6%) or African
American (25.5%) with a mean age of 57.0 (13.5) years. All
subjects were women with stage IV HER-2 negative breast
cancer. The median time from metastasis to first disease

progression was 8.8 months (range: 1.1 to 74.9 months).
Additional information regarding demographic, disease,
and treatment characteristics is reported in Tables 1 and 2.

Patient Care Monitor Assessment
There were 1698 valid PCM assessments available from
101 patients in the study (mean = 16.1 assessments per
patient, SD = 14.0). Data from one patient was excluded
due to incompleteness. Of the 1698 PCM surveys, 46.4%
were completed after the first disease progression,
and 81.8% were completed while patients were on
chemotherapy.
Baseline Symptom Severity
Baseline symptom severity was of interest as an indica-
tor of the symptom burden with which patients begin
chemotherapy, and of the specific symptoms that tend
to be a problem. Baseline was defined as the interval
between metastatic diagnosis and start of chemotherapy
for this assessment. Fifty-four baseline PCM observa-
tions were available from 39 patients. Item ratings were
dichotomized for assessment of baseline symptom

Table 3 Summary of Mixed Model Results for PCM Items and PCM Index Scores

Mixed Model Results

Endpoint Change over time since
Diagnosis
(Interval)

Change at Disease
Progression
(Progression)

Change with Proximity to
Progression
(Proximity)

Main or Interaction
Effects
involving Regimen
Groupa

PCM Items

Fatigue Improving (p = .02) Worsened (p = .004) No effect Progression: H = NT > T (p
= .052)b

Pain No effect Worsened (p = .051) No effect No effect

Trouble Sleeping No effect No effect No effect Main effect: H = NT < T (p
= .001)

PCM Index Scores

General Physical
Symptoms

Improving (p < .001) Worsened (p < .001) Tended to worsen leading into
progression, with less
improvement
leading out (p = .088)

No effect

Treatment Side
Effects

Improving (p = .013) Worsened (p < .001) No main effect Proximity: H = NT < T (p =
.005)
[Taxane had worse scores
distal from progression]

Acute Distress Improving (p = .002);
improving faster
after progression
(p = .022)

Worsened (p = .002) No effect No effect

Despair and
Depression

No effect No effect No effect No effect

Impaired
Ambulation

No effect No effect No effect No effect

Impaired
Performance

Improving (p = .003) Worsened (p = .003) No effect Main effect: H < NT (p =
.005)
> T (p = .004)

aH = Hormone therapy or no therapy, NT = Non-taxane based regimen, T = Taxane based regimen. Main effect = main effect of Regimen group; Progression =
interaction of regimen group with Change at Progression; Proximity = interaction of regimen group with Change with Proximity to Progression. bP values are for
specific contrasts involving regimen groups, with Taxane and Hormone only groups tested against the Non-taxane, which was the reference condition. P values
for overall regimen effects are reported in the text where significant.
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severity, with ratings of 7 or higher indicating severe
symptoms. Of particular interest for this study were
those PCM items that contribute to the General Physical
Symptoms and Treatment Side Effects index scores, and
that were severe at baseline in 10% or more of cases.
Items from these indices, and the frequency with which
they were rated as severe at baseline, included fatigue
(15.0%), physical pain (17.5%), and trouble sleeping
(31.3%).
Linear Mixed Models Analysis of PCM Items
Linear mixed models analysis of the fatigue, tiredness
and weakness PCM item showed a small but significant

effect of Interval (p = .02), with scores decreasing
(improving) by about 1/3 point per year. Though signifi-
cant, this effect falls below the MID (≥ 0.5 points) over
the course of one year. ECOG PS 2 - 4 was associated
with scores 1.7 points higher (worse) than PS 0 - 1 (p =
.035). There was also a significant interaction of first-
line treatment regimen with Progression, in which
patients in the taxane group showed almost no increase
in fatigue scores at progression (about 0.1 points),
whereas other patients saw scores increase 0.7 - 0.8
points at progression.
Linear mixed models analysis of the PCM pain item

showed that pain ratings were lower (better) by 0.6 points
during chemotherapy (p < .001). Pain scores remained
flat over time, but increased about 0.3 points at progres-
sion, an effect that approached statistical significance (p
= .051) but that was not clinically relevant. The presence
of bone metastasis was a significant predictor (p = .008),
with scores about 1 point higher with bone metastasis
present. This effect was superimposed on the more mod-
est effect of progression itself, and may underestimate
the combined effect of disease progression which involves
spread of disease to the bone.
PCM data for the trouble sleeping item showed no

effects of Interval or Progression. Results did show a sig-
nificant effect of race (p = .045), in which Caucasian
patients reported sleep scores 1.7 points lower (better)
than minority patients. There was also an effect of lung
metastasis (p = .025), with scores about 1.5 points
higher (worse) when lung metastasis was present. In
addition, there was a main effect of first-line treatment
regimen (p = .004), in which patients on taxane regi-
mens had scores on trouble sleeping that were more
than 3 points higher (worse) than those on non-taxane
regimens. Mixed model results for Fatigue, Pain, and
Trouble Sleeping are summarized in Table 3.
General Physical Symptoms
Linear mixed model analysis of the General Physical
Symptoms index score showed a significant effect of
Interval (p < .001), with scores improving by 1 point
every 4 months. As noted, the MID for PCM index
scores is between 1.5 and 3 points. This indicates that
the improvement seen over 6 months is a clinically rele-
vant effect. Scores worsened at Progression by 2.4 points
(p < .001), but there was also a near significant interac-
tion of Progression with Proximity (p = .088). As shown
in Figure 2, the nature of the interaction was that scores
increased by about 2 points at progression, and resumed
gradual improvement from the elevated level. ECOG PS
2 - 4 (vs. PS 0-1 or missing) was associated with an
increase of 7.4 points in symptom severity (p = .016; not
shown). Being on a bevacizumab containing regimen
was also significant (p = .025), and was associated with
a 5.9 point decrease in symptom severity (not shown).

Figure 1 Flow Diagram of Study Sample Development.
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Treatment Side Effects Symptoms
Analysis of the Treatment Side Effects index scores
showed a significant effect of Interval (p = .013), with
index scores decreasing (improving) about 1.5 points over
a 9 month period. There was also a significant effect of
Progression (p < .001), with scores increasing 2.3 points at
progression. Patients with ECOG PS 2 - 4 had scores
nearly 7 points higher (worse) than patients with PS 0-1 or
missing (p = .002). Scores were nearly 2 points higher on
chemotherapy vs. off (p < .001). The scores of patients
who had brain or liver metastasis at the time of the survey
were 5.4 and 2.7 points higher, respectively, than scores of
patients without the specific metastasis (p = .02 and p =
.001, respectively). Although the effect of brain metastasis
is large, it should be noted that only 1 - 2% of PCM sur-
veys were collected from patients with brain disease, com-
pared with 27% from patients with liver metastasis.
Results also showed a significant interaction between

treatment regimen and Proximity (p < .001; with
Proximity modeled as linear). The interaction, shown in
Figure 3, shows scores for the taxane group were higher

early in first line treatment than for the other regimen
groups, and were stable rather than improving after
progression.
Psychological Symptom Measures
Results for analysis of Acute Distress showed a signifi-
cant effect of Interval (p = .002), with scores improving
by about 1 point every 4 months. The main effect of
Progression was significant, and reflected a 2.3 point
increase in scores at disease progression. Interval inter-
acted with Progression (p = .022), in that the rate of
improvement in scores increased very slightly after dis-
ease progression. The effect of chemotherapy was also
significant (p = .042), with scores just over 1 point
lower (better) when patients were on vs. off chemother-
apy. There was also a significant effect of brain metasta-
sis (p = .033), with scores about 8 points higher when
brain metastasis was present.
Linear mixed model analysis of Despair and Depres-

sion index scores showed almost no effects. Scores were
stable over time, and increased less than 1 point at dis-
ease progression–both nonsignificant effects. ECOG PS,
however, was significant (p = .021), with ECOG PS 2 - 4
associated with an increase of 5.8 points in symptom
severity.
Physical Functioning Measures
Linear mixed models analysis of Impaired Ambulation
index scores showed no significant effects of either
Interval or Progression. However, there was a significant
effect of ECOG PS (p = .001), with ECOG PS 2 - 4 asso-
ciated with an increase of 9.6 points in symptom sever-
ity compared with ECOG PS 0-1 or missing. There was
also a counterintuitive effect of lung metastasis (p =
.008), with scores 3.3 points lower (better) when lung
metastasis was present. The explanation for this effect is
unknown.
Analysis of Impaired Performance showed a signifi-

cant effect of Interval (p = .003), with scores improving
by about 1 point every 4 months. The effect of Pro-
gression was also significant (p = .003), with a 1.7
point increase in scores at progression. After progres-
sion, scores resumed the pattern of gradual improve-
ment. There was also a significant effect of treatment
regimen (p = .006), with patients on non-taxane based
therapies scoring nearly 7 points higher (worse) than
patients on other therapies. ECOG PS was again signif-
icant (p = .001), with ECOG PS 2 - 4 associated with
scores that were 12.1 points higher (worse) than
patients with ECOG 0-1 or missing. Mixed model
results for all of the PCM index scores are summarized
in Table 3.

Discussion
The results of this retrospective research suggest that
disease progression in patients with HER-2 negative

Figure 3 Linear Mixed Model of Treatment Side Effects Index
Scores.

Figure 2 Linear Mixed Model of General Physical Symptom
Index Scores.
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mBC is associated with a modest but significant worsen-
ing of General Physical Symptoms, Treatment Side
Effects, Acute Distress and Impaired Performance
scores. The effects were not significant for Despair and
Depression or for Impaired Ambulation. It is plausible
that controlling for sites of metastasis attenuated the
estimated effect of disease progression for outcomes in
which a specific site of metastasis (e.g. liver, brain) was
significant. Although the effects of disease progression
appear less pronounced than corresponding effects
observed in previous study of breast cancer patients in
the adjuvant breast cancer treatment setting,[28] most
were statistically significant and reflect clinically relevant
symptoms or adverse effects.
By following patients with mBC through two lines of

therapy, this study provides an understanding of the tra-
jectory of HRQoL over time, and quantifies the impact
of disease progression across different HRQoL domains.
Since the current study examined HRQoL with repeated
assessments collected as a routine part of clinical care in
a real-world, community oncology setting, findings may
be more generalizable to the larger population than a
single or limited domain studies conducted as part of a
clinical trial.
We hypothesized that there would be deleterious

effects of disease progression evident on both PCM
index scores and individual PCM symptoms. Such
effects were observed across many, though not all, of
the PCM indices and items examined in this study, and
are generally consistent with previous research[23].
The effects of disease progression that were statisti-

cally significant also appeared clinically relevant (i.e.,
≥ MID), though smaller than the effects of disease
recurrence observed among adjuvant cancer patients,
[28] and smaller than some other effects examined in
this study (particularly performance status). This atte-
nuated effect should not be surprising, in that progres-
sion in the metastatic setting may not represent the
same change of status as progression in the adjuvant
setting, in which a patient may have previously thought
herself cured.
In addition to general effects of disease progression,

there were significant deleterious effects of specific sites
of metastatic disease on the Treatment Side Effects and
the Acute Distress index scores, and on the trouble
sleeping PCM item. The mechanism by which specific
sites of metastasis affect the outcomes is not clear, but
likely varies across site of metastasis and HRQoL
domain.
Although not a primary focus of the study, we did

examine the effect of first line treatment regimen, par-
ticularly taxane vs. not-taxane based treatments. Tax-
ane treatment is associated with significant toxicities,
including peripheral neuropathy, and joint or muscle

pain[35]. Interference with other activities, including
increased sleep problems such as reported in a recent
Canadian study,[36] and as reported in this study, may
reflect secondary effects of these toxicities. As shown
in Figure 3, patients on taxane therapies in the first
line appear to report somewhat elevated treatment side
effects. The overall effect of treatment regimen was
nonsignificant, but the taxane group did appear to
have more severe symptoms early in the first line
treatment period. This pattern would appear to reflect
adaptation to treatment side effects over the course of
first line therapy. In contrast to this, patients on non-
taxane chemotherapy had significantly worse Impaired
Performance index scores. Heightened symptoms for
the non-taxane group were not observed for other
PCM endpoints, and may reflect selection of patients
with existing performance impairment into non-taxane
treatment regimens.
Findings from this study may be useful to clinicians

in several ways. First, results of this study affirm that
disease progression in mBC patients has broad
impacts, affecting patients across multiple domains of
HRQoL. Beyond this, however, it is important to note
that the magnitude of the effects of progression
tended to be modest. Although the overall clinical pic-
ture for mBC patients may be very serious, many of
these patients appear to have adapted to their medical
situation, and to be relatively nonreactive to adverse
clinical events. This was especially evident in the psy-
chological functioning domains, in which patients
experienced distress from which they rebounded after
progression, and in which the progression event
appeared to not even register in Despair and Depres-
sion index scores. Clinicians should also note that
patients with poor PS had poorer HRQoL. Although
this is not surprising, it should be noted that the effect
of ECOG PS represents the most consistent and pro-
nounced effect on PROs observed in this study, an
effect generally several times that of disease progres-
sion. This information may be useful to clinicians as
they weigh the tradeoffs between efficacy, toxicity,
patient status, and quality of life in their choices of
treatment of mBC.
There were several limitations to this study. First,

although data were collected from a number of geogra-
phically distributed oncology practices, the study used a
convenience sample that may differ in unknown ways
from the underlying population. Second, the study was
retrospective, and therefore limited by the availability of
existing data in the assessment of HRQoL. Third,
although the number of assessments available for analy-
sis was relatively large, the number of patients from
whom these were drawn was more modest. Finally, we
examined patients with metastatic breast cancer treated
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in community practice settings. Results may therefore
not generalize to patients with other diseases, with dis-
ease at other stages, and to patients treated in other
settings.

Conclusions
Despite these limitations, the clear conclusion of this
study is that progressive disease in HER-2 negative
women with metastatic breast cancer is associated with
clinically relevant worsening of symptoms across multi-
ple domains, and that symptom severity may partly
depend on the organ systems affected by metastatic dis-
ease. Although this study was not interventional, these
findings suggest that delaying disease progression may
have a beneficial effect on the health related quality of
life of patients with metastatic breast cancer.

Acknowledgements
Special thanks to Kathy L. Schulman, M.S., Outcomes Research Solutions, Inc.,
for preparation of drafts of the manuscript on behalf of ACORN Research.

Author details
1ACORN Research, LLC, 6555 Quince, Suite 400, Memphis, TN 38119, USA.
2Genentech, 1 DNA Way, Mailstop 66, South San Francisco, CA 94080, USA.
3West Clinic, 100 N Humphreys Blvd., Memphis, TN 38120, USA.

Authors’ contributions
MW participated in the design of the study, carried out the statistical
analysis, participated in the interpretation of findings, and contributed to
manuscript development. MH coordinated all data collection and
participated in the interpretation of study findings. YY and EY participated in
the design of the study, the interpretation of findings, and contributed to
manuscript development. ES and LS participated in the design of the study
and the interpretation of findings. All authors read and approved the final
manuscript.

Competing interests
The study reported in this paper was funded by Genentech, Inc. Portions of
this research were presented at the 2009 meeting of the San Antonio Breast
Cancer Symposium. YY and EY are employed by Genentech, and receive
stock or stock options from Roche. They declare that they have no other
competing interests. The other authors declare that they have no
competing interests.

Received: 29 October 2010 Accepted: 20 June 2011
Published: 20 June 2011

References
1. American Cancer Society: Cancer Facts and Figures. Atlanta, GA: American

Cancer Society, Inc.; 2009.
2. Jemal A, Ward E, Thun MJ: Recent trends in breast cancer incidence rates

by age and tumor characteristics among U.S. women. Breast Cancer Res
2007, 9:R28.

3. Jemal A, Siegel R, Ward E, Hao Y, Xu J, Thun MJ: Cancer statistics, 2009. CA
Cancer J Clin 2009, 59:225-249.

4. American Cancer Society: Breast Cancer Facts and Figures, 2009 - 2010.
Atlanta, GA: American Cancer Society, Inc.; 2009.

5. Morrogh M, Park A, Norton L, King TA: Changing indications for surgery in
patients with stage IV breast cancer: a current perspective. Cancer 2008,
112:1445-1454.

6. Coates AS, Hurny C, Peterson HF, Bernhard J, Castiglione-Gertsch M,
Gelber RD, Goldhirsch A: Quality-of-life scores predict outcome in
metastatic but not early breast cancer. International Breast Cancer Study
Group. J Clin Oncol 2000, 18:3768-3774.

7. Knobf MT, Sun Y: A longitudinal study of symptoms and self-care
activities in women treated with primary radiotherapy for breast cancer.
Cancer Nurs 2005, 28:210-218.

8. Butow PN, Coates AS, Dunn SM: Psychosocial predictors of survival:
metastatic breast cancer. Ann Oncol 2000, 11:469-474.

9. Mandelblatt J, Armetta C, Yabroff KR, Liang W, Lawrence W: Descriptive
review of the literature on breast cancer outcomes: 1990 through 2000.
J Natl Cancer Inst Monogr 2004, 8-44.

10. Montazeri A: Health-related quality of life in breast cancer patients: a
bibliographic review of the literature from 1974 to 2007. J Exp Clin
Cancer Res 2008, 27:32.

11. Ashing-Giwa KT, Lim JW: Exploring the association between functional
strain and emotional well-being among a population-based sample of
breast cancer survivors. Psychooncology 2009, 19(2):150-9.

12. Emery CF, Yang HC, Frierson GM, Peterson LJ, Suh S: Determinants of
physical activity among women treated for breast cancer in a 5-year
longitudinal follow-up investigation. Psychooncology 2009, 18:377-386.

13. Andersen MR, Bowen DJ, Morea J, Stein KD, Baker F: Involvement in
decision-making and breast cancer survivor quality of life. Health Psychol
2009, 28:29-37.

14. Von Ah DM, Kang DH, Carpenter JS: Predictors of cancer-related fatigue in
women with breast cancer before, during, and after adjuvant therapy.
Cancer Nurs 2008, 31:134-144.

15. Browall M, Ahlberg K, Karlsson P, Danielson E, Persson LO, Gaston-
Johansson F: Health-related quality of life during adjuvant treatment for
breast cancer among postmenopausal women. Eur J Oncol Nurs 2008,
12:180-189.

16. Buijs C, Rodenhuis S, Seynaeve CM, van Hoesel QG, van der Wall E,
Smit WJ, Nooij MA, Voest E, Hupperets P, TenVergert EM, van Tinteren H,
Willemse PH, Mourits MJ, Aaronson NK, Post WJ, de Vries EG: Prospective
study of long-term impact of adjuvant high-dose and conventional-dose
chemotherapy on health-related quality of life. J Clin Oncol 2007,
25:5403-5409.

17. Northouse LL, Mood D, Kershaw T, Schafenacker A, Mellon S, Walker J,
Galvin E, Decker V: Quality of life of women with recurrent breast cancer
and their family members. J Clin Oncol 2002, 20:4050-4064.

18. Oh S, Heflin L, Meyerowitz BE, Desmond KA, Rowland JH, Ganz PA: Quality
of life of breast cancer survivors after a recurrence: a follow-up study.
Breast Cancer Res Treat 2004, 87:45-57.

19. Kenne Sarenmalm E, Ohlen J, Jonsson T, Gaston-Johansson F: Coping with
recurrent breast cancer: predictors of distressing symptoms and health-
related quality of life. J Pain Symptom Manage 2007, 34:24-39.

20. Diel IJ, Body JJ, Lichinitser MR, Kreuser ED, Dornoff W, Gorbunova VA,
Budde M, Bergstrom B: Improved quality of life after long-term treatment
with the bisphosphonate ibandronate in patients with metastatic bone
disease due to breast cancer. Eur J Cancer 2004, 40:1704-1712.

21. Bertsch LA, Donaldson G: Quality of life analyses from vinorelbine
(Navelbine) clinical trials of women with metastatic breast cancer. Semin
Oncol 1995, 22:45-53, discussion 53-44.

22. Liu J, Tu D, Dancey J, Reyno L, Pritchard KI, Pater J, Seymour LK: Quality of
life analyses in a clinical trial of DPPE (tesmilifene) plus doxorubicin
versus doxorubicin in patients with advanced or metastatic breast
cancer: NCIC CTG Trial MA.19. Breast Cancer Res Treat 2006, 100:263-271.

23. Siddiqi A, Given CW, Given B, Sikorskii A: Quality of life among patients
with primary, metastatic and recurrent cancer. Eur J Cancer Care (Engl)
2009, 18:84-96.

24. Aranda S, Schofield P, Weih L, Yates P, Milne D, Faulkner R, Voudouris N:
Mapping the quality of life and unmet needs of urban women with
metastatic breast cancer. Eur J Cancer Care (Engl) 2005, 14:211-222.

25. Fortner B, Okon T, Schwartzberg L, Tauer K, Houts AC: The Cancer Care
Monitor: Psychometric content evaluation and pilot testing of a
computer administered system for symptom screening and quality of
life in adult cancer patients. J Pain Symptom Manage 2003, 26:1077-1092.

26. Fortner B, Baldwin S, Schwartzberg L, Houts AC: Validation of the Cancer
Care Monitor items for physical symptoms and treatment side effects
using expert oncology nurse evaluation. J Pain Symptom Manage 2006,
31:207-214.

27. Houts AC, Lipinski D, Olsen JP, Baldwin S, Hasan M: Use of the patient care
monitor to screen for depression in adult cancer patients interviewed
with the structured clinical interview for DSM-IV. Psychooncology 2009,
19(4):399-407.

Walker et al. Health and Quality of Life Outcomes 2011, 9:46
http://www.hqlo.com/content/9/1/46

Page 8 of 9

http://www.ncbi.nlm.nih.gov/pubmed/17477859?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17477859?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19474385?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18306353?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18306353?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11078489?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11078489?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11078489?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15915066?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15915066?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10847468?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10847468?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18759983?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18759983?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19241490?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19241490?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19241490?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19210015?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19210015?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18490890?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18490890?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18343197?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18343197?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18048822?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18048822?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18048822?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12351603?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12351603?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15377850?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15377850?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17544244?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17544244?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17544244?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15251160?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15251160?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15251160?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8643970?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8643970?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16823511?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16823511?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16823511?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16823511?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14654260?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14654260?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14654260?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14654260?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16563315?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16563315?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16563315?dopt=Abstract


28. Walker MS, Schwartzberg LS, Stepanski EJ, Fortner BV: A retrospective
study of quality of life in a community sample of patients with early
stage breast cancer. Breast Cancer Res Treat 2009, 115:415-422.

29. Stepanski EJ, Walker MS, Schwartzberg LS, Blakely LJ, Ong J, Houts AC: The
relation of trouble sleeping, depressed mood, pain and fatigue in
patients with cancer. J Clin Sleep Med 2009, 5:132-136.

30. Littell RC, Pendergast J, Natarajan R: Modelling covariance structure in the
analysis of repeated measures data. Stat Med 2000, 19:1793-1819.

31. Cnaan A, Laird NM, Slasor P: Using the general linear mixed model to
analyse unbalanced repeated measures and longitudinal data. Stat Med
1997, 16:2349-2380.

32. Jaeschke R, Singer J, Guyatt GH: Measurement of health status.
Ascertaining the minimal clinically important difference. Control Clin Trials
1989, 10:407-415.

33. Copay AG, Subach BR, Glassman SD, Polly DW Jr, Schuler TC:
Understanding the minimum clinically important difference: a review of
concepts and methods. Spine J 2007, 7:541-546.

34. Ringash J, O’Sullivan B, Bezjak A, Redelmeier DA: Interpreting clinically
significant changes in patient-reported outcomes. Cancer 2007,
110:196-202.

35. Taxol drug label. [http://packageinserts.bms.com/pi/pi_taxol.pdf].
36. van Draanen J, Stacey E, Dent R, Gallo-Hershberg D, Pasetka M, Giotis A,

Kan K, van Draanen L, Fang T, Lee V, Walker S, DeAngelis C: Muscle and
joint symptoms in breast cancer patients receiving taxane-based
chemotherapy. San Antonio Breast Cancer Symposium San Antonio, TX;
2010.

doi:10.1186/1477-7525-9-46
Cite this article as: Walker et al.: Retrospective study of the effect of
disease progression on patient reported outcomes in HER-2 negative
metastatic breast cancer patients. Health and Quality of Life Outcomes
2011 9:46.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Walker et al. Health and Quality of Life Outcomes 2011, 9:46
http://www.hqlo.com/content/9/1/46

Page 9 of 9

http://www.ncbi.nlm.nih.gov/pubmed/19373552?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19373552?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19373552?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19968046?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19968046?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19968046?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10861779?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10861779?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9351170?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9351170?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2691207?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2691207?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17448732?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17448732?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17546575?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17546575?dopt=Abstract
http://packageinserts.bms.com/pi/pi_taxol.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Patients and Setting
	Procedures
	Study Measures
	Statistical Methods

	Results
	Sample Development
	Demographic, Disease and Treatment Characteristics
	Patient Care Monitor Assessment
	Baseline Symptom Severity
	Linear Mixed Models Analysis of PCM Items
	General Physical Symptoms
	Treatment Side Effects Symptoms
	Psychological Symptom Measures
	Physical Functioning Measures


	Discussion
	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


