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Objective: We investigated the relationship of oestrogen receptor (ER)
status to the severity of depressive symptoms and quality of life (QOL)
impairment in breast cancer patients.
Methods: Seventy-seven breast cancer patients with comorbid
depression were evaluated with the Hamilton Depression Rating Scale
(HAMD), the Clinical Global Impression-Severity of Illness (CGI-S)
for depression, and the Functional Assessment of Cancer Therapy-Breast
(FACT-B). ER status was determined using immunohistochemical
analysis.
Results: The ER-positive group (n 5 31) showed significantly higher
scores compared with the ER-negative group (n 5 46) on HAMD total
(p 5 0.04) and somatic anxiety factor (p 5 0.004) scores as well as
CGI-S score (p 5 0.03). As for QOL measured with the FACT-B,
a significantly higher score was found on the Functional Well-Being
(FWB) subscale in the ER-positive group (p 5 0.001). The relationships
were further analysed using generalised linear models (GLM), after
controlling for the influence of the current anti-oestrogen treatment.
The analysis revealed that ER status was still significantly related to the
FWB subscale score of the FACT-B (p 5 0.04). However, the HAMD
and CGI-S scores were no longer significantly related to ER status
after the influence of anti-oestrogen treatment was controlled for.
Conclusion: These results suggest that ER status, which is a well-
known biological prognostic factor in breast cancer, may be related
to the severity of certain aspects of depressive symptoms or QOL
impairment, implying a role of the ER in affective and behavioural
regulation. However, anti-oestrogen treatments significantly influence
these relationships.

Significant outcomes

> Oestrogen receptor (ER) status, which is a well-known biological prognostic factor in breast cancer, is
related to the severity of specific aspects of depressive symptoms or QOL impairment, implying a role
of the ER in affective and behavioural regulation. However, anti-oestrogen treatments significantly
influence these relationships.

Limitations

> All subjects were those referred to psychiatric consultation services. Therefore, the findings could not
be generalised to other populations. Further large-scale prospective studies are required to investigate
the specific influence of ER status on psychosocial variables during different courses of breast cancer
and its treatment.
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Introduction

The prevalence of depression in breast cancer patients
has been estimated to be high (,10–25%), which
highlights the importance of its identification and
appropriate treatment (1). Depression is a significantly
challenging barrier to successful cancer treatment,
and there is evidence of increased morbidity in
depressed cancer patients (2). However, the underlying
mechanism of depression in patients with breast cancer
is not clear, and it is considered to be multifactorial
and to include biological factors such as hormonal
and immunological changes as well as genetic
susceptibility (3,4).

Among them, although it is a well-known and
useful biological marker for the selection of patients
who are likely to benefit from specific therapeutic
agents (5), the relationship of ER status to psychiatric
symptoms in breast cancer is largely unknown. In one
previous study, ER status was found to be significantly
related to global psychological distress as measured by
a self-report scale (6). However, in two other studies, it
was not related to self-reported anxiety (7) or the
prevalence of clinical depression (8) in breast cancer
patients. Moreover, it is unknown whether ER status
is associated with particular aspects of quality of
life (QOL). Considering this lack of information, it
is clearly necessary to further investigate the
psychosocial correlates of ER status in order to
better understand its potential role in mediating
the development of specific psychiatric symptoms
among breast cancer patients. Hence, in this
preliminary study, we investigated the relationship
of ER status to depressive symptoms and QOL in
breast cancer patients.

Materials and methods

Participants

Subjects were 77 female outpatients with breast
cancer who were referred to psychiatry consultants
by their treating physicians based on their subjective
complaints related to depressive symptoms and
objective psychiatric symptoms such as depressed
mood, loss of interest or pleasure, and disturbed
sleep. At the time of psychiatric consultation, all
subjects met the Diagnostic and Statistical Manual
of Mental Disorders, 4th edn, Text Revision (DSM-
IV-TR) diagnostic criteria for a current major
depressive episode (9). None of the subjects met
any of the following exclusion criteria: presence of
other Axis I psychiatric disorders, presence of
psychotic symptoms, use of psychotropic drugs in
the previous 4 weeks, intracranial metastasis, and
serious general physical conditions. Informed consent
was obtained from all subjects after a full explanation

of the study procedure. The study protocol was
approved by the institutional review board, and all
procedures used in the study were conducted in
accordance with international ethical standards,
Declaration of Helsinki.

Assessment

Subjects’ demographic data, cancer-related clinical
information, and performance status as measured by
the Eastern Cooperative Oncology Group (ECOG)
score (10) were collected. All subjects were evaluated
with the 17-item Hamilton Depression Rating Scale
(HAMD) (11) and the Clinical Global Impression-
Severity of Illness (CGI-S) for depression (12).
Subjects’ QOL was assessed using the Functional
Assessment of Cancer Therapy-Breast (FACT-B) (13).

The 17-item HAMD is a clinician-rated multi-
dimensional scale that is widely used to assess
depressive symptoms (11). A four-factor model of
the HAMD based on evidence from factor analysis
studies (14) was used. The factors were somatic
anxiety, psychic anxiety, depression, and anorexia.
FACT-B is a 37-item self-report scale that assesses
QOL in breast cancer patients (13). It consists of the
FACT-General (FACT-G) and Breast Cancer Subscales
(BCS) (13). FACT-G includes the following four
subscales: Physical Well-Being (PWB), Social/Family
Well-Being (SWB), Emotional Well-Being (EWB),
and Functional Well-Being (FWB) (13). Subjects
used a five-point Likert scale to identify the degree
to which each item accurately described their
experiences of the previous week.

Oestrogen receptor status

ER status was determined by immunohistochemical
analysis using a tissue microarray. The immuno-
histochemical analyses used an ER antibody (1D5;
Dako, Carpinteria, CA, USA), and the dilution factor
was 1 : 50. The primary antibodies were mouse
monoclonal antibodies. A cut-off value of 1% or more
positively stained nuclei in ten high-power fields was
used to define ER positivity (15).

Data analysis and statistical methods

The subjects were divided into two groups according
to the expressed ER, and demographic and clinical
characteristics were compared between the two groups.
To evaluate the relationship of ER status to depressive
symptoms and QOL, the HAMD, CGI-S, and FACT-B
scores were compared between the groups with and
without ER expression using two-tailed t-tests. For
HAMD and FACT-B, the factor and subscale scores
were also compared. The relationships of ER status
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to symptoms and QOL were further analysed
using generalised linear models (GLM). Statistical
significance was set at p , 0.05 (two-tailed), and
Bonferroni corrections were made for multiple
comparisons where appropriate.

Results

The demographic and clinical characteristics of the
subjects are presented in Table 1. The mean age was
49.2 ± 7.7 years. Fifty-eight (75.3%) subjects had
stage I or II breast cancer, and the majority (96.1%)
of subjects had a score of 2 or lower on the ECOG.

Immunohistochemical analysis showed that 31
(40.3%) subjects were ER-positive, while 46 (59.7%)
were ER-negative. There were no significant
differences in age (t 5 20.13, df 5 75, p 5 0.90),
years of education (t 5 0.51, df 5 75, p 5 0.61), or
time since cancer diagnosis (t 5 20.56, df 5 75,
p 5 0.57) between the ER-positive and ER-negative
groups (Table 2). In addition, the two groups did
not significantly differ in terms of cancer stage
(x2 5 0.79, p 5 0.37) or current performance status
as measured by the ECOG (x2 5 0.06, p 5 0.80)
(Table 2). There was a significant group difference
regarding the administration of anti-oestrogen
treatment, in that the majority (67.7%) of ER-positive
subjects were receiving anti-oestrogen therapy such
as tamoxifen or anastrozole, while only two (4.3%) of
ER-negative subjects were receiving it (x2 5 35.53,
p , 0.001) (Table 2). The proportion of subjects who

were currently receiving chemotherapy did not
significantly differ between the ER-positive and
ER-negative groups (x2 5 0.08, p 5 0.78) (Table 2).

The ER-positive group showed significantly
higher HAMD total (t 5 2.07, df 5 75, p 5 0.04)
and CGI-S for depression (t 5 2.25, df 5 75, p 5 0.03)
scores compared with the ER-negative group
(Table 2). The ER-positive group showed a
significantly higher score on the HAMD somatic
anxiety factor (t 5 2.97, df 5 75, p 5 0.004), which
remained significant after correction for multiple
comparisons (Table 2). No significant group
differences were found in the other HAMD factor
scores. As for QOL measured using FACT-B, the
ER-positive group showed a significantly higher
score compared with the ER-negative group on the
FWB subscale (t 5 3.33, df 5 75, p 5 0.001), which
remained significant after correction for multiple
comparisons (Table 2). No other significant group
differences were observed in FACT-B scores.

The relationships of ER status to depressive
symptoms and QOL were further analysed using
GLM, after controlling for the influence of the
current anti-oestrogen treatment (Table 3). The
analysis revealed that ER status was significantly
related to the FWB subscale score of the FACT-B
(B 5 3.08, Wald score 5 4.45, p 5 0.04) (Table 3).
There was a statistical tendency that ER status was
associated with the CGI-S score (B 5 0.55, Wald
score 5 3.73, p 5 0.05) (Table 3). The relationship
between HAMD scores and ER status was not
significant after controlling for the influence of the
current anti-oestrogen treatment using GLM (Table 3).

Discussion

In the present study, we investigated the relationship
of ER status to the specific aspects of depressive
symptoms and QOL in patients with breast cancer.
To our knowledge, this is the first report on the
relationship between ER phenotype and the specific
aspects of depressive symptoms and QOL in patients
with breast cancer. The ER-positive group showed
higher HAMD total, HAMD somatic anxiety factor,
and CGI-S scores compared with the ER-negative
group. However, after controlling for the effects of
the current anti-oestrogen treatment using GLM,
only the relationship between CGI-S score and ER
status trended towards significance. These results
suggest that the severity of depressive symptoms in
breast cancer patients could be associated with ER
phenotype; however, anti-oestrogen treatments
significantly influence this relationship.

It is not clear whether anti-oestrogen treatment
for breast cancer patients causes or exacerbates
depressive symptoms, although it frequently causes

Table 1. Demographic and clinical characteristics of the subjects (n 5 77)

Variables Mean ± SD/%

Age (years) 49.2 ± 7.7

Education (years) 11.4 ± 3.6

Stage (%)

I 40.3

II 35.1

III 20.8

IV 3.9

Time since cancer diagnosis (weeks) 91.3 ± 111.6

Type of cancer treatment within the prior week (%)

Operation 1.3

Chemotherapy 14.3

Anti-oestrogen therapy 36.4

Radiation therapy 7.8

Other 7.8

None 32.4

Current performance status (ECOG score) (%)

0 6.5

1 64.9

2 24.7

3 2.6

4 1.3

ECOG, Eastern Cooperative Oncology Group.
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hot flashes, which may lead to further distress (16).
In particular, in our study, the ER-positive group had
a significantly higher score on the HAMD somatic
anxiety factor, which supports the possibility that

hormonal therapy is associated with distressful
somatic symptoms that may exacerbate depression.

Oestrogen directly stimulates the corticotropin-
releasing hormone gene and is thus able to stimulate
hypothalamic–pituitary–adrenal (HPA) function
(17). In addition, oestrogen reciprocally interacts
with the serotonergic and noradrenergic systems
(17,18), both of which play a significant role in
mood regulation. ERs are also broadly distributed
within areas of the brain, including the hippocampus,
frontal cortex, and hypothalamic nuclei, which have
been strongly implicated in depressive disorders (17).
Interestingly, tamoxifen, an ER antagonist, has been
reported to reduce acute manic symptoms in women
with bipolar disorder (19,20). The anti-oestrogen
properties of tamoxifen may counteract the anti-
depressant effects of oestrogen, exacerbating
depressive symptoms (1). Thus, the ER phenotype
itself may be associated with the severity of depression
as a pivotal component of the oestrogen-signalling
pathway in the brain; however, selective ER modulators,
such as tamoxifen, substantially influence the
relationship between ER status and the severity of
depressive symptoms in breast cancer patients.

In the present study, the ER-positive group
showed a significantly higher score on the FWB
subscale of the FACT-B and there was also a

Table 2. Comparison of demographic and clinical variables between the ER-positive and ER-negative groups

Variables ER-positive (n 5 31) ER-negative (n 5 46) t-score p-value

Age (years) 49.1 ± 7.7 49.3 ± 7.8 20.13 0.90

Education (years) 11.7 ± 4.2 11.2 ± 3.2 0.51 0.61

Time since cancer diagnosis (weeks) 82.4 ± 114.2 97.3 ± 110.7 20.56 0.57

Cancer stage

Stage < II 80.6 71.7 x2 5 0.79 0.37

Current performance status (%)

ECOG score < 2 96.8 95.7 x2 5 0.06 0.80

Current anti-oestrogen treatment (%) 67.7 4.3 x2 5 35.53 ,0.01-

Current chemotherapy (%) 12.9 15.2 x2 5 0.08 0.78

HAMD scores

Factor 1 10.1 ± 2.5 8.5 ± 2.1 2.97 ,0.01-

Factor 2 5.7 ± 2.3 5.9 ± 1.5 20.45 0.66

Factor 3 4.8 ± 2.2 4.5 ± 1.2 0.71 0.48

Factor 4 1.1 ± 0.7 1.0 ± 1.1 0.38 0.70

HAMD total 21.7 ± 4.2 19.9 ± 3.2 2.07 0.04*

CGI-S for depression score 4.2 ± 0.9 3.7 ± 0.8 2.25 0.03*

FACT-B

PWB 11.5 ± 5.7 12.2 ± 5.5 20.50 0.62

SWB 15.4 ± 5.9 16.7 ± 6.9 20.86 0.39

EWB 12.4 ± 4.7 13.0 ± 3.7 20.56 0.58

FWB 11.5 ± 4.5 8.1 ± 4.2 3.33 ,0.01-

BCS 17.5 ± 5.9 17.2 ± 4.4 0.27 0.79

FACT-B total 68.0 ± 14.8 67.1 ± 12.5 0.27 0.79

BCS, Breast Cancer Subscales; CGI-S, Clinical Global Impression-Severity of Illness; ECOG, Eastern Cooperative Oncology Group; ER, oestrogen

receptor; EWB, Emotional Well-Being; FACT-B, Functional Assessment of Cancer Therapy-Breast; FWB, Functional Well-Being; HAMD, Hamilton

Depression Rating Scale; PWB, Physical Well-Being; SWB, Social/Family Well-being.

*p , 0.05, -p , 0.01.

Table 3. Results of the GLM analysis after controlling for the influence of the

current anti-oestrogen treatment

Variables B SE Wald p-value

HAMD scores

Factor 1 0.59 0.76 0.61 0.44

Factor 2 1.48 1.33 1.24 0.27

Factor 3 1.45 1.21 1.45 0.23

Factor 4 1.10 0.69 2.52 0.11

HAMD total 0.70 1.24 0.32 0.57

CGI-S for depression score 0.55 0.28 3.73 0.05-

FACT-B

PWB 22.41 4.03 0.36 0.55

SWB 0.48 4.71 0.01 0.92

EWB 3.70 2.97 1.55 0.21

FWB 3.08 1.46 4.45 0.04*

BCS 26.02 3.61 2.78 0.10

FACT-B total 27.05 9.81 0.52 0.47

BCS, Breast Cancer Subscales; CGI-S, Clinical Global Impression-Severity of Illness;

EWB, Emotional Well-Being; FACT-B, Functional Assessment of Cancer Therapy-

Breast; FWB, Functional Well-Being; GLM, generalized linear model; HAMD,

Hamilton Depression Rating Scale; PWB, Physical Well-Being; SWB, Social/Family

Well-being.

*p , 0.05, -p , 0.1.
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significant correlation between ER status and the
FWB subscale score in the GLM analysis, indicating
that the ER-positive group had better FWB than the
ER-negative group. The FWB subscale primarily
measures individuals’ ability to engage in fulfilling
work and participate in leisure activities (13). Our
results suggest that subjects with ER-positive tumours
were more satisfied in these areas. These results may
reflect the overall better prognosis of subjects with
ER-positive tumours compared with those with
ER-negative tumours, given the substantial benefits
provided by specific agents in the treatment of
ER-positive disease (16).

In the present study, all subjects were those
referred to the psychiatric consultation service and
they had all been diagnosed with depressive
disorder. This poses limitations known as ceiling
and floor effects, in terms of measuring the severity
of depressive symptoms and QOL. A direct comparison
between our results and those of previous investigations
is therefore difficult because of the differences in study
design. Razavi et al. (6) investigated 93 breast cancer
patients, not accounting for psychiatric comorbidity,
and found that ER-negative patients had more self-
reported distress than ER-positive patients did. The
ER-negative group also had more severe self-reported
anxiety and paranoid ideation (6). However, the authors
clearly suggested that the relationship between
biological prognostic factors and psychosocial
variables in breast cancer patients could be
influenced by additional factors such as treatment
modality (6). Our study supports this assertion by
revealing that hormonal therapy influences the
relationship between ER status and the severity of
depressive symptoms.

Unlike its relationship to overall disease-free
survival, the relationship of a biological prognostic
factor to psychosocial variables may not be stable
and may change depending on the phase of the disease
and treatment (6). Further prospective studies are
required to investigate the specific influence of ER
status on psychiatric symptoms in various phases of
the disease.

The interpretation of the results of the present
study should be considered in light of some
limitations. The severity of depressive symptoms
could also be influenced by other demographic
factors such as stressful life events and a family
history of psychiatric disorders (4). Furthermore, we
did not measure serum hormone levels, which may
influence the severity of depression (21). In addition,
further molecular delineation of ER phenotypes,
such as ERa and ERb, would have provided more
insightful information because ERa and ERb may
have different roles in regulating neuroendocrine
function and behaviour in the brain (22).

In conclusion, the results of the present study
suggest that ER status, which is a well-known
biological prognostic factor, may be related to the
severity of certain aspects of depressive symptoms
or QOL impairment, implying its role in affective-
behavioral regulation. However, anti-oestrogen
treatments significantly influence these relationships.
Further large-scale prospective studies are required in
order to investigate the specific influence of ER status
on psychosocial variables during different courses of
breast cancer and its treatment.
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