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Significance of age-associated quality of life in patients with
stage IV breast cancer who underwent endocrine therapy in Japan
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Abstract. Currently, when determining treatment regimens,
there is an emphasis on the quality of life (QOL), in addition
to treatment efficacy. Especially in hormone receptor-positive
breast cancer with distant metastases, unless death is imminent,
a common first-line treatment is endocrine therapy, which has
fewer side effects. In the present study, the differences in QOL
were evaluated based on the age and prognostic indicators
of 46 patients with hormone receptor-positive breast cancer
with distant metastases (stage IV), who received first-line
endocrine therapy at the Osaka City University Hospital
(Osaka, Japan) between November 2007 and November 2016.
QOL score before and after endocrine therapy was retro-
spectively analyzed, using the Quality of Life Questionnaire
for Cancer Patients Treated with Anti-Cancer Drugs-Breast
(QOL-ACD-B). There was no significant association between
age and any of the clinicopathological features investigated.
However, the QOL score of the elderly patient group was
significantly higher compared with that of the younger group
in the ‘Satisfaction with treatment and coping with disease’
subcategory (P=0.008). The QOL score of the younger age
group in the same subcategory was significantly improved by
the treatment (P=0.013). The patients that had an increased
overall QOL score 3 months after treatment initiation had a
significant extension of progression-free survival (PFS) rate
compared to the patients with decreased or no change in
QOL (P=0.032). In conclusion, psychological stress was more
prominent in younger patients with stage IV breast cancer
treated with hormonal therapy compared with elderly patients.
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Importantly, improving QOL within the 3 months after
treatment initiation could lead to longer PFS rate.

Introduction

Patients with cancer are subjected to numerous stressors,
caused not only by the cancer itself but also by the subsequent
treatment. These stressors include physical, mental and social
factors that can collectively affect the patient's quality of life
(QOL). The World Health Organization has included QOL as
a fundamental concept in the definition of ‘health’, which is a
state of complete physical, mental, and social well-being, and
not merely the absence of disease or infirmity (1).

Currently, the impact on QOL is an important factor to
consider, in addition to treatment efficacy, when determining
treatment regimens. Previous studies in various types of
cancer, such as colorectal and non-small cell lung cancer,
have reported that QOL affects the prognosis of patients (2-5).
Most of these studies included patients with cancer and distant
metastases, who had received chemotherapy, and reported that
chemotherapy-associated side effects caused deterioration in
QOL. However, in hormone receptor-positive breast cancer
with distant metastases, unless death is imminent, a common
first-line treatment is endocrine therapy (6). Even though this
treatment is not curative, it is chosen because of its positive
impact on QOL (fewer treatment-associated side effects), as
well as patient prognosis.

As the average life expectancy and the number of elderly
breast cancer cases have increased, the evaluation of QOL in the
elderly patients has become more important. In the present study,
the differences in QOL were evaluated based on the age and
prognostic indicators of patients with breast cancer and distant
metastases (stage I'V), who received first-line endocrine therapy.

Patients and methods

Study design. In this retrospective cohort study, patients
treated with first-line endocrine therapy, after being diagnosed
with hormone receptor-positive breast cancer with distant
metastases at the Osaka City University Hospital between
November 2007 and November 2016, were selected. The study
was conducted at Osaka City University Graduate School of
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Medicine, according to the Reporting Recommendations for
Tumor Marker Prognostic Studies (REMARK) guidelines
and following a retrospectively written research, pathological
evaluation, and statistical plan (7). The study protocol was
approved by the Ethics Committee of Osaka City University
(approval no. 926) and written informed consent was obtained
from all patients.

Patient background. Forty-six patients were treated with
first-line endocrine therapy after being diagnosed with
hormone receptor-positive breast cancer [estrogen receptor
(ER) and/or progesterone receptor (PgR)-positive] with distant
metastases. All patients were pathologically diagnosed with
breast cancer, and the expression levels of ER, PgR, human
epidermal growth factor receptor 2 (HER?2), and Ki67 were
confirmed by immunostaining. Staging was evaluated by
ultrasonography (US), computed tomography (CT), and
bone scintigraphy. Patients with dementia were excluded. All
patients were prescribed hormonal therapy drugs as outpa-
tients. Patients were required to visit the hospital 3 months
after treatment initiation for physical examinations, US and
CT to determine the therapeutic effects, which were evalu-
ated according to the Response Evaluation Criteria in Solid
Tumors (8).

Study outcomes. To determine the objective response rate
(ORR), ‘responder’ was defined as a patient showing a clinical
partial response (cPR) or a clinical complete response (cCR);
and ‘non-responder’ was defined as a patient with a clinical
stable disease (cSD) or a clinical progressive disease (cPD).
Progression-free survival (PFS) rate was defined as the period
from the treatment initiation to the time when cPD was
detected or to the date of death. Overall survival (OS) rate was
defined as the period from the treatment initiation to the date
of death or the censor date at the end of the study period, if still
alive. All patients underwent follow-up physical examinations
every 3 months, and US and CT every 6 months.

QOL evaluation. The widely accepted general QOL scale for
cancer in Japan is based on the Quality of Life Questionnaire for
Cancer Patients Treated with Anti-Cancer Drugs (QOL-ACD),
developed by Kurihara et al (9) and supported by the Japanese
Ministry of Health and Welfare (Tokyo, Japan). Specialized
QOL scales for different cancer types have been developed.
In the present study, the scale developed for breast cancer was
used, known as QOL-ACD-B (10).

Briefly, QOL-ACD-B consists of 18 criteria, each of which
is evaluated on a scale from 1 to 5 (1 being the worst and 5 being
the best). The 18 criteria are grouped into 4 subcategories:
‘Physical symptoms and pain’ (6 criteria), ‘Satisfaction with
treatment and coping with disease’ (4 criteria), ‘Side effects
of treatment’ (4 criteria), and ‘Dress, sexual aspect, other’
(4 criteria) (Table SI). The scores of the entire QOL-ACD-B
and each subcategory are calculated by subtracting 1 from the
average of the criteria evaluated and multiplied by 25; thus, the
minimum value is 0 and the maximum value is 100.

QOL at the time of diagnosis and 3 months after treatment
was retrospectively evaluated. Changes in the overall QOL
and per subcategory 3 months after treatment initiation were
also calculated based on age. In addition, the association of

Table I. Clinicopathological characteristics of 46 patients with
stage I'V breast cancer receiving first-line endocrine therapy.

Parameters Data

65 (40-89)
394 (11.8-146.3)

Age, years (range)
Tumor size, mm (range)
Skin infiltration, n (%)

Negative 13 (28.3)

Positive 33 (71.7)
Lymph node metastasis, n (%)

NO 7(15.2)

NI 9 (19.6)

N2 13 (28.3)

N3 17 (37.0)
No. of metastatic organs, n (%)

1 23 (50.0)

2 15 (32.6)

3 7(15.2)

4 1(2.2)
Site of metastasis, n (%)

Lung 25 (54.3)

Bone 31(674)

Liver 7(15.2)

Brain 1(2.2)

Skin 1(22)

Distant lymph node 13 (28.3)
HER2, n (%)

Negative 44 (95.7)

Positive 2(4.3)
Ki67,n (%)

Negative 28 (60.9)

Positive 18 (39.1)
Endocrine therapy, n (%)

LH-RH agonist + TAM 6 (13.0)

TAM 1(2.2)

LET 28 (60.9)

ANA 10 21.7)

EXE 1(22)
Combined radiation therapy, n (%)

No 43 (935)

Yes 3(6.5)
ORR 3 months after starting
treatment, n (%)

Non-responders 18 (39.1)

Responders 28 (60.9)
ORR, n (%)

Non-responders 12 (26.1)

Responders 34 (73.9)

QOL-ACD-B before treatment (range)
Change in QOL (First 3 months after
treatment initiation) (range)
QOL-ACD-B (3 months after treatment 93.75 (62.50-98.44)
initiation) (range)

90.63 (71.88-98.44)
3.13 (-21.88-14.06)

HER, human epidermal growth factor receptor; LH-RH, luteinizing
hormone-releasing hormone; TAM, tamoxifen; LET, letrozole; ANA,
anastrozole; EXE, exemestane; ORR, objective response rate; QOL,
quality of life; QOL-ACD-B, Questionnaire for Cancer Patients
Treated with Anti-Cancer Drugs-Breast.




Table II. Association of clinicopathological features with age.
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Age,n (%)

Parameters Younger (<65 years) (n=23) Elder (>65 years) (n=23) P-value
Tumor size, mm

<394 12 (52.2) 11 (47.8)

>394 11 (47.8) 12 (52.2) 0.774
Skin infiltration

Negative 521.7) 8 (34.8)

Positive 18 (78.3) 15 (65.2) 0.337
Lymph node metastasis

Negative 4(174) 3(13.0)

Positive 19 (82.6) 20 (87.0) 0.690
No. of metastatic organs

<2 19 (82.6) 19 (82.6)

>3 4(174) 4(174) 1.000
Lung metastasis

Negative 8 (34.8) 13 (56.5)

Positive 15 (65.2) 10 (43.5) 0.145
Bone metastasis

Negative 10 (43.5) 5Q21.7)

Positive 13 (56.5) 18 (78.3) 0.121
Liver metastasis

Negative 19 (82.6) 20 (87.0)

Positive 4(174) 3(13.0) 0.690
Distant lymph node metastasis

Negative 19 (82.6) 14 (60.9)

Positive 4(174) 9(39.1) 0.106
Ki67

Negative 13 (56.5) 15 (65.2)

Positive 10 (43.5) 8 (34.8) 0.556
Combined radiation therapy

No 20 (87.0) 23 (100.0)

Yes 3(13.0) 0(0.0) 0.076
ORR (3 months after treatment initiation)

Non-responders 8 (34.8) 10 (43.5)

Responders 15(65.2) 13 (56.5) 0.556
ORR

Non-responders 6 (26.1) 6 (26.1)

Responders 17 (73.9) 17 (73.9) 1.000

ORR, overall response rate.

QOL scores with patient clinicopathological factors and effect
on prognosis were analyzed.

Statistical analysis. Statistical analyses were performed
using the JMP software package version 10 (SAS Institute,
Inc.). Student's t-test was used for the comparison of the
score distributions. The associations between variables were
examined using the ¥ test. Regarding age, the patients were
categorized into the elderly and the younger age group using

the median age (65 years) as the cut-off value for stratifi-
cation. The Kaplan-Meier method was used to determine
PFS rate and OS rate, and the log-rank test was used to
compare the survival curves. Hazard ratios (HRs) and 95%
confidence intervals (CIs) were calculated using the Cox
proportional-hazards model. Univariate and multivariate
analyses were performed using the Cox regression model.
P<0.05 was considered to indicate a statistically significant
difference.


https://www.spandidos-publications.com/10.3892/ol.2020.12041
https://www.spandidos-publications.com/10.3892/ol.2020.12041
https://www.spandidos-publications.com/10.3892/ol.2020.12041

Younger Elder Younger Elder

Younger Elder

4 TAKADA et al: QOL-ACD-B FOR STAGE IV BREAST CANCER
100 100 100 100 —— 100
I
A B , [ [ c .. D E .
90 90 90 90 90
85 85 85 l 8s 85
g 0 l g g w0 g w0 g 0
ﬁ :z s a7 8 7 & 7
S 70 = = .|
3 a a a " a
g 65 g 65 g 65 (< [< 2
60 60 60 60 60
25 P=0.207 55 P=0.707 55 P=0.008 55 P=0.097 55 P=0.527
Younger Elder 0 Younger Elder =0 Younger Elder =0 Younger Elder 20 Younger Elder
100 100 100 100 ————— 100
F o G H o I 95 J o
90 90 90 %0 90
85 85 85 85 85
80
o 0 @ 80 g 20 @ e 80
g8 75 8 75 8 75 g 2 s
® 70 “ 70 g @ 7 ® 2
g s g =& g &5 g g &
60 60 60 60 60
55 .
55 P=0.834 ” P=0.959 % P=0.751 P=0.403 55 _
50 50 50 50 50 P=0.587
Younger Elder Younger Elder Younger Elder Younger Elder Younger Elder
30,0 30,0 T 30.0 30.0 250
K 250 L 20 M 350 N 50 0 200 T
200 200 T 200 20,0 15.0
15.0 15.0 15.0 T 15.0 10.0 T
g 100 g 100 g 100 2 100 & so0 ‘ |
£ 50 £ 50 = 5.0 = c
] T o 8 50 2 00
5 oo § oo § oo 3] S
@ 50 £ 50 2 50 - -
8 100 8 100 1 8 g =0 S -100
» v » Y @ 100 ® 100 @ -+
a 150 3 150 2 150 P=0.013 2 0 coez & -15.0 P=0.484
S 200 P=0.244 g 200 P=0.718 S o0 =0. g P=0.963 § .., =0.

200 younger Elder Younger Elder

Figure 1. Comparison of overall QOL score and subscales before treatment between the younger and the elder patients using box-plot diagrams: (A) Whole
QOL, (B) ‘Physical symptoms and pain’, (C) ‘Satisfaction to treatment and coping with disease’, (D) ‘Side effects of treatment’, (E) ‘Dress, sexual aspect, other’.
Comparison of overall QOL score and subscales at 3 months after treatment initiation between the younger and the elder using box-plot diagrams: (F) Whole
QOL, (G) ‘Physical symptoms and pain’, (H) ‘Satisfaction with treatment and coping with disease’, (I) ‘Side effects of treatment’, (J) ‘Dress, sexual aspect,
other’. Comparison of change in overall QOL score and subscales during 3 months of treatment between the younger and the elder using box-plot diagrams:
(K) Whole QOL, (L) ‘Physical symptoms and pain’, (M) ‘Satisfaction with treatment and coping with disease’, (N) ‘Side effects of treatment’, (O) ‘Dress,

sexual aspect, other’. QOL, quality of life.

Results

Clinicopathological features. The clinicopathological features
of 46 patients who were diagnosed with hormone receptor-posi-
tive breast cancer with distant metastases and treated with
first-line endocrine therapy are detailed in Table I. The median
age at treatment initiation was 65 years (range, 40-89 years),
and tumor diameter was 39.4 mm (range, 11.8-146.3 mm). The
median overall follow-up time since treatment initiation was
1,272 days (range, 120-3,271 days).

Thirty-three patients (71.7%) had skin infiltration
and 39 patients (84.8%) were diagnosed with lymph node
metastases. Overall, 23 patients (50.0%) had distant metas-
tasis to a single organ, whereas the remaining 23 patients
(50.0%) had distant metastases to multiple organs. The
sites of metastasis included the lungs (25 patients; 54.3%),
bones (31 patients; 67.4%), liver (7 patients; 15.2%), brain
(1 patient; 2.2%), skin (1 patient; 2.2%), and distant lymph
nodes (13 patients; 28.3%). While tamoxifen in conjunc-
tion with luteinizing hormone-releasing hormone (LH-RH)
agonist was offered to 6 patients (13.0%), single-agent treat-
ment was prescribed with the following drugs: Tamoxifen
(1 patient; 2.2%), letrozole (28 patients; 60.9%), anastrozole

(10 patients; 21.7%), and exemestane (1 patient; 2.2%). In all
cases with bone metastases, zoledronic acid or denosumab
was used in combination with endocrine therapy; 3 of these
patients received the drugs in combination with radiation
therapy. Two cases (4.3%) that were HER2-positive received
no anti-HER2 therapy. None of the cases developed cCR;
however, 28 patients (60.9%) showed cPR 3 months after
treatment initiation, and by the end of the study period, a
total of 34 patients (73.9%) showed cPR. The median QOL
score prior to treatment was 90.63 (range, 71.88-98.44),
and 3 months after treatment initiation was 93.75 (range,
62.50-98.44). Overall, 13 cases of mortality were attributed
to breast cancer, and no deaths due to other causes were
noted.

Differences in clinicopathological features and QOL based
on age. There was no significant association between age and
any of the clinicopathological features investigated (Table II).
Additionally, there was no significant difference in overall
QOL prior to treatment based on age (Fig. 1A). However,
QOL score was significantly higher among the elderly in the
‘Satisfaction with treatment and coping with disease’ subcat-
egory (P=0.008; Fig. 1C). After 3 months of treatment, no
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Figure 2. Kaplan-Meier survival curves based on QOL score before treatment: (A) PFS, (B) OS; based on QOL score at 3 months after treatment initiation
(C) PFS, (D) OS; based on the change in QOL score during 3 months of treatment: (E) PFS, (F) OS. QOL, quality of life; PFS, progression-free survival;

OS, overall survival.

association was found between age and overall QOL or any
of the subcategories (Fig. 1F-J). However, QOL score in the
‘Satisfaction with treatment and coping with disease’ subcat-
egory was significantly improved by treatment in the younger
age group (P=0.013; Fig. IM).

Association of QOL with survival outcomes. Patients were
divided into high and low QOL groups, before and at 3 months
after treatment initiation; the median QOL score at each time
point was used as the cut-off value. Nineteen patients (41.3%)
had high QOL score before treatment, whereas 27 patients
(58.7%) had low QOL score. The pre-treatment QOL score
had no significant impact on PFS rate (P=0.642) and OS rate
(P=0.158; Fig. 2A and B). Three months after treatment initia-
tion, 21 patients (45.7%) and 25 patients (54.3%) had low and

high QOL score, respectively. Again, no significant impact
of QOL was observed on PFS rate (P=0.822) and OS rate
(P=0.806; Fig. 2C and D).

The QOL score increased for 31 patients (67.4%) during
the 3 months following treatment initiation; these patients
were referred to as the ‘increased QOL group’. Conversely,
the QOL score decreased or did not change for 15 patients
(32.6%); these patients were referred to as the ‘decreased QOL
group.” Tumor size was significantly larger and lymph node
metastases were more frequently observed in the ‘increased
QOL group’ when compared with the ‘decreased QOL group’
(P=0.004 and P=0.017, respectively). Furthermore, in the
‘increased QOL group’ the ORR was higher 3 months after
treatment initiation (P=0.007), as well as during the treat-
ment period (P=0.003). The ‘increased QOL group’ had a
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Table III. Association of clinicopathological features with change in QOL during treatment.

Change in QOL during treatment, n (%)

Parameters Decrease/no change (n=15) Increase (n=31) P-value
Age

<65 years 6 (40.0) 17 (54.8)

>065 years 9 (60.0) 14 (45.2) 0.344
Tumor size, mm

<394 12 (80.0) 11 (35.5)

>394 3(20.0) 20 (64.5) 0.004
Skin infiltration

Negative 6 (40.0) 7 (22.6)

Positive 9 (60.0) 24 (774) 0.228
Lymph node metastasis

Negative 5(33.3) 2(6.5)

Positive 10 (66.7) 29 (93.5) 0.017
No. of metastatic organs

<2 12 (80.0) 26 (83.9)

>3 3(20.0) 5(16.1) 0.752
Lung metastasis

Negative 8(53.3) 13 (41.9)

Positive 7 (46.7) 18 (58.1) 0478
Bone metastasis

Negative 2 (13.3) 13 (41.9)

Positive 13 (86.7) 18 (58.1) 0.054
Liver metastasis

Negative 12 (80.0) 27 (87.1)

Positive 3(20.0) 4(12.9) 0.540
Distant lymph node metastasis

Negative 11 (73.3) 22 (71.0)

Positive 4(26.7) 9 (29.0) 0.871
Ki67

Negative 7 (46.7) 21 (67.7)

Positive 8(53.3) 10 (32.3) 0.177
Combined radiation therapy

No 14 (93.3) 29 (93.5)

Yes 1(6.7) 2(6.5) 0.979
ORR (3 months after treatment initiation)

Non-responders 10 (66.7) 8(25.8)

Responders 5(33.3) 23 (74.2) 0.007
ORR

Non-responders 8(53.3) 4 (12.9)

Responders 7 (46.7) 27 (87.1) 0.003
QOL-ACD-B before treatment

Low 5(33.3) 22 (71.0)

High 10 (66.7) 9(29.0) 0.015
QOL-ACD-B (3 months after treatment initiation)

Low 7(46.7) 18 (58.1)

High 8 (53.3) 13 (41.9) 0478

QOL, quality of life; ORR, overall response rate; QOL-ACD-B, Questionnaire for Cancer Patients Treated with Anticancer Drugs-Breast.
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Table I'V. Univariate and multivariate analysis of PFS rate and OS rate of 46 patients with stage IV breast cancer under endocrine

therapy.
Univariate analysis Multivariate analysis

Parameter Items HR 95% CI P-value HR 95% CI P-value
PFS rate

Age at treatment <65/>65 years 1.021 0.540-1.926  0.948

Tumor size <39.4/>39.4 mm 0911 0478-1.748 0.776

Skin infiltration Negative/positive 0.618 0314-1294 0.194

HER2 Negative/positive 3335 0.526-11.787 0.169

Ki67 Negative/positive 1.832 0.923-3537 0.082 1220 0.524-2.652 0.631

Lymph node metastasis Negative/positive 0.781 0.347-2.088  0.592

No. of metastatic organs <2/z3 1496 0.634-3.126 0.334

Lung metastasis Negative/positive 0533 0277-1.024 0.059 0.523 0.263-1.042 0.065

Bone metastasis Negative/positive 1.722 0.878-3.582  0.116

Liver metastasis Negative/positive 3624 1421-8.156 0009 2.636 0.882-7.552 0.081

Distant lymph node metastasis Negative/positive 1445 0.718-2.768  0.291

Combined radiation therapy No/yes 1.852 0.295-6400 0.446

QOL-ACD-B before treatment Low/high 0.855 0.431-1.631 0.640

QOL-ACD-B (3 months after  Low/high 1077 0.555-2.040 0.823

treatment initiation)

Change in QOL during Decrease or no
treatment change/increase
ORR Non-responders/responders
OS rate
Age at treatment <65/>65 years
Tumor size <39.4/>39.4 mm
Skin infiltration Negative/positive
HER2 Negative/positive
Ki67 Negative/positive
Lymph node metastasis Negative/positive
No. of metastatic organs <2/=3
Lung metastasis Negative/positive
Bone metastasis Negative/positive
Liver metastasis Negative/positive
Distant lymph node metastasis Negative/positive
Combined radiation therapy No/yes
QOL-ACD-B before treatment Low/high
QOL-ACD-B (3 months after ~ Low/high

treatment initiation)

Change in QOL during Decrease or no
treatment change/increase
ORR

Non-responders/responders 0.257 0.084-0.808  0.022

0476 0240-0979 0.044 0.686 0.303-1.577 0.369

0.261 0.128-0.555 0.001 0.328 0.141-0.789 0.014

1.027 0329-3.112 0.962
1.133  0.376-3.527 0.822
1.202 0.367-5.369  0.776
- - 0.124
0.832 0.225-2.557  0.757
2.729 0.532-49.780 0.269
3206 0.959-9.745 0058 3.038 0.747-11.841 0.116
0.646 0.210-2.045 0445
1965 0.621-7.440  0.257
4.115 0.889-14.540 0.067 1247 0.178-6.601 0.811
1.239 0.373-3.7724  0.711
2008 0.108-11.022 0.549
0.650 0.176-1997  0.462
1.146 0.368-3459 0.872

0464 0.154-1443  0.177

0.273 0.071-1.079 0.063

PFS, progression-free survival; OS, overall survival; HR, hazard ratio; CI, confidence interval; HER, human epidermal growth factor receptor;
QOL, quality of life; QOL-ACD-B, Questionnaire for Cancer Patients Treated with Anti-Cancer Drugs-Breast.

significantly lower pre-treatment QOL-ACD-B score than the
‘decreased QOL group’ (P=0.015; Table III).

The ‘increased QOL group’ had a significant PES rate exten-
sion when compared with the ‘decreased QOL group’ (P=0.032;
Fig. 2E). However, there was no significant difference in OS rate
between the two groups (P=0.158; Fig. 2F). In the univariate
analysis of PFS rate, the ‘increased QOL group’ was found
to have a significantly longer PFS rate (HR=0.476; 95% ClI,
0.240-0.979; P=0.044). However, this association was not found

to be statistically significant in multivariate analysis (HR=0.686;
95% CI, 0.303-1.577; P=0.369). In univariate and multivariate
analyses of OS rate, neither QOL nor change in QOL was
significantly associated with longer OS rate (Table IV).

Discussion

With the aging of society in recent years the number of elderly
patients diagnosed with breast cancer has increased. In addition,
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the clinical features of breast cancer in the elderly differ from
those in younger patients. For example, some studies have
reported higher incidence of hormone-positive breast cancer,
larger tumor size, fewer cases of lymph node metastases, and
more frequent skin infiltrations in the elderly rather than the
younger patients with breast cancer (11-14). As previously
reported by our group, large tumors, lymph node metastases,
and skin infiltrations resulted in deterioration of QOL in
patients with breast cancer. In the present study, the QOL was
analyzed in patients with advanced breast cancer undergoing
hormonal therapy, and the results revealed no significant differ-
ence, based on any clinical features, including age.

Various studies have been conducted on the changes in the
QOL during chemotherapy, with the majority reporting that QOL
decreased within a few months following treatment (15-18). In
the present study, it was shown that adverse reactions greatly
decreased QOL scores in patients undergoing preoperative
chemotherapy for breast cancer. There are also reports that the
magnitude of the side effects varies depending on age (19-21).
However, since this study included patients who underwent
endocrine therapy, only a few patients had treatment-associated
side effects. Therefore, a statistically significant improvement in
QOL, due to the treatment, could be observed in most patients.

Although some studies have reported that chemotherapy led
to mild deterioration of QOL in the elderly patients, the results
of the present study are in accordance with numerous reports
(including a meta-analysis of 10 studies) that have shown that
age was not a predictor of QOL (17,18,22-24). However, there
was a significant age-based difference in the QOL score in the
subcategory of ‘Satisfaction with treatment and coping with
disease’. Young subjects were more significantly affected by
mental stress following diagnosis; however, their recovery there-
after was good, and they had the same QOL score as the elderly
patients at 3 months after treatment initiation. These findings
are similar to a previous study, in which little change was noted
in the emotional status of elderly patients (17).

While QOL improved for a number of patients, it worsened
for some others, and differences in clinical characteristics
between these patient groups were observed. Patients with
improved QOL had significantly larger tumor size and higher
incidence of lymph node metastases, whereas no significant
differences were observed in distant metastatic sites or
the number of metastatic organs between the two groups.
Additionally, those with improved QOL had significantly lower
QOL prior to treatment initiation. Presumably, this is because
the symptoms arising from a progressive primary breast cancer
that decrease patient QOL score are alleviated by the endocrine
treatment, leading to an improved QOL. Similar to previous
reports, the patients of the present study with liver metastases
or multiple organ metastases did not have a significantly worse
prognosis, whereas patients who responded to endocrine therapy
had a significantly better prognosis (25-27). Additionally, this
study showed that the change in QOL during the 3 months after
treatment initiation affected PFS rate. This is important since,
according to other studies, the survival is prolonged by further
improvements in QOL as a result of treatment (15,28).

One of the limitations of the present study is the small
sample size. Therefore, the median age of the cohort was used
as the cut-off to create patient subgroups suitable for age-based
comparisons. A small cohort is likely to be affected by various

confounding factors. As shown in Table III, changes in QOL
were significantly associated with tumor size, axillary lymph
node metastasis and ORR. In particular, ORR had strong effects
on both PFS rate and OS rate. In breast cancer with distant
metastasis, it is clear that the response to treatment and the
status of distant metastasis affect prognosis, and similar results
are shown in this study. Changes in QOL score were found to
have no significant effect on PFS rate in multivariate analysis,
probably due to its association with ORR. However, ORR and
QOL changes are not completely consistent. Furthermore, the
QOL score may not be accurate, since it is a subjective evalua-
tion. It is obvious that the QOL during treatment is influenced
by the social position, family environment, and financial aspect.
An examination of these parameters would facilitate compari-
sons with patients from other countries. Furthermore, QOL
has been shown to change with treatment and to be affected by
clinical factors. In the future, it would be important to consider
factors, other than clinicopathological variables, and perform
high-quality analysis based on them.

Taken together, psychological stress was more prominent in
young patients with hormone receptor-positive breast cancer and
distant metastases, who were treated with first-line endocrine
therapy compared with elderly patients. Moreover, improving
QOL within 3 months following treatment initiation could lead
to longer PFS rate. Breast cancer with distant metastases is
considered difficult to cure; hence the patient's QOL becomes
more important when deciding upon a treatment plan. Young
patients experience more psychological trauma during the diag-
nosis, and thus, the improvement of the patient's QOL should be
an important consideration, since it may also have an impact on
prognosis. Interestingly, some studies, albeit their small sample
size, have reported that psychological support improved patient
prognosis (29-31). The present study supports the importance of
psychological care of patients, not only for the improvement of
their QOL, but also for the improvement in prognosis.
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