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Purpose: Currently, there is little information regarding optimal
treatment for metastatic breast cancer (MBC) in elderly patients.
In this retrospective study, we examined a cohort of elderly pa-
tients with MBC receiving a range of treatments, in terms of de-
mographic and clinicopathologic characteristics, treatment pat-
terns, and outcomes. Methods: Patients aged 65 years and older,
and diagnosed with MBC between 2003 and 2015, were identi-
fied from the databases of three academic hospitals in South
Korea. A total of 161 cases were eligible for inclusion. We as-
sessed clinicopathologic features, treatment patterns, and out-
comes, using the available electronic medical records. Based on
age at MBC diagnosis, patients were divided into three groups:
65 to 69, 70 to 74, and >75 years. Results: Most patients had
received active treatment according to biologic subtype as in
younger patients, although frequent dose modifications were
observed during chemotherapy. The median overall survival (OS)
for all patients was 30.3 months; age (>70 years), Eastern Co-

operative Oncology Group (ECOG) performance status (PS) (>2),
triple-negative cancer, and number of metastatic sites (>2) were
significant poor prognostic factors for OS in multivariate analy-
ses. All types of systemic treatments according to biologic sub-
type conferred more prolonged OS in patients receiving treat-
ment. Patients aged >75 years were more likely to have a poor
ECOG PS and advanced comorbidity, and tended to receive
less intensive treatments compared to the other age groups.
Conclusion: Elderly patients with MBC should not be excluded
from receiving standard treatments prescribed for younger pa-
tients. Future research plans for elderly patients, especially aged
>75 years with breast cancer, should include a geriatric assess-
ment for identifying individuals at risk for treatment-related toxic-
ity. Overall, this analysis will provide a better understanding of
this population and help guide clinical care in real-world practice.
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INTRODUCTION

Breast cancer is the most frequently diagnosed cancer and
the leading cause of cancer-related death in women, account-
ing for 25% of all female cancers, and 14% of cancer-related
deaths globally [1]. In Korean women, breast cancer is the sec-
ond most common type of cancer, and the incidence rate has
been rising [2,3]. According to data from the Korean Breast
Cancer Society registry, the median age of diagnosis of breast
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cancer was 50 years, and the proportion of patients older than
70 years was estimated at about 7% [3]. A rapid increase in the
size of the elderly population has resulted in a concomitant
increase in the number of diagnosed cases of breast cancer in
elderly women [3,4]. Evidence exists to show that breast can-
cer incidence and mortality rates increase with age. According
to the National Cancer Institute Surveillance, Epidemiology,
and End Results Cancer Statistics Review, 43% of patients
with newly diagnosed breast cancers were aged > 65 years and
20% were aged 275 years, and a majority of the breast cancer
mortalities occurred in these age groups [5].

As the incidence of elderly breast cancer is increasing, the
absolute number of elderly patients with metastatic disease is
also on the rise. Irrespective of the patients age, metastatic
breast cancer (MBC) is incurable, and approximately 25% of
all patients diagnosed with MBC survive for 5 years [2]. While
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the process for diagnosing and treating MBC in younger pa-
tients is well-defined, the principles of treatment are relatively
not well established in elderly patients because of under-rep-
resentation of this age group in clinical trials [6-8]. Modified
management strategies are often used for older individuals;
however, supporting evidence for such approaches is poor,
and often leads to under-treatment, which has been well doc-
umented in several studies [9,10]. Chemotherapy, which can
be associated with substantial toxicity; is usually indicated in
elderly patients with hormone receptor (HR)-negative disease,
hormone-refractory disease, or rapidly progressing disease.
The elderly population possesses variability in physical, cogni-
tive, and psychosocial function; some may tolerate chemo-
therapy as well as younger patients, while others may experi-
ence unpredictable and severe side effects [11,12]. Thus, for
elderly patients, it is important to customize therapy using pa-
rameters based on a geriatric assessment, and such parameters
need to be evaluated through prospective clinical trials [13,
14]. Currently, there is little information regarding the po-
tential risks and benefits associated with treatment for MBC
in elderly patients, as only a few studies have focused directly
on these patients. In this regard, in order to increase our
knowledge on optimal clinical care of these patients, and to
gain important insights into well-designed prospective clinical
trials focusing on the specific requirements of elderly patients,
it is important that we understand how these patients are cur-
rently being treated in real-world clinical practice.

In this retrospective study, we examined a cohort of elderly
patients with MBC, receiving a range of treatments at three
academic hospitals in South Korea. We analyzed demographic
and clinicopathologic characteristics, treatment patterns, and
treatment outcomes, to understand underlying correlations
between parameters.

METHODS

Study population

Patients aged >65 years diagnosed with MBC between
2003 and 2015 were identified from the databases of three ac-
ademic hospitals in South Korea. We reviewed and analyzed
the characteristics of the patients who met the following inclu-
sion criteria: patients with a history of either recurrent breast
cancer or those presenting with de novo stage IV disease, pa-
tients with no previous history of treatment for metastatic dis-
ease, and patients aged >65 years. Recurrent breast cancer
did not include cases of isolated ipsilateral or contralateral
breast recurrence, isolated regional lymph node recurrence, or
that of local chest wall recurrence. The date of recurrence was
defined as the time of detection of first distant metastasis.

https://doi.org/10.4048/jbc.2017.20.4.368

369

Treatments for MBC were administered according to stan-
dard-of-care by the treating oncologist.

A total of 161 cases were identified, and we assessed the
clinicopathologic features, treatment patterns, and follow-up
treatment outcomes using our available electronic medical re-
cords. Patients were divided into three comparison groups
based on age at MBC diagnosis: 65 to 69 years, 70 to 74 years,
and >75 years.

This study was approved by the Institutional Review Board
of Seoul Metropolitan Government-Seoul National University
Boramae Medical Center, Seoul National University Hospital,
and Seoul National University Bundang Hospital (IRB num-
bers: 16-2016-31, J-1612-002- 809, and B-1606-349-114), re-
spectively. In this retrospective outcomes study, the informed
consent was waived.

Data collection

Data were extracted for the following variables: (1) baseline
demographics and clinicopathologic information such as pa-
tient’s age, performance status (PS), comorbidities, estrogen
receptor (ER) and progesterone receptor (PR) status, human
epidermal growth factor receptor 2 (HER2) status, metastatic
sites and number; (2) details of treatment with chemotherapy,
hormonal therapy, surgery, and radiation therapy; and (3)
surveillance information including date of last visit or follow-
up, date of recurrence (in case of distant recurrence after pri-
mary surgery), and survival status.

The Charlson comorbidity index (CCI) was assessed based
solely on the retrospective review of the patient’s medical re-
cords.

The data pertaining to HR and HER2 status, as ascertained
by immunohistochemical analysis, was obtained from medi-
cal records, and analyzed. The tumor tissues were evaluated
for ER and PR status by standard immunohistochemistry, and
tumors were considered receptor-positive if at least 1% of cells
tested were stain-positive. The HER2 status was also evaluated
by immunohistochemistry staining, and tumors were consid-
ered receptor-positive if the staining intensity was 3+. The
staining intensity of zero or 1+ were considered receptor-neg-
ative and the intensity of 2+ were further evaluated with fluo-
rescence in situ hybridization.

Statistical analysis

Descriptive analyses were performed to evaluate clinico-
pathologic characteristics and treatment modalities. Data
were stratified by age (65-69 years, 70-74 years, and =75
years), and descriptive statistics were employed to examine
differences between the strata. Categorical variables were
compared using the chi-square test or the Fisher exact test.
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Some of the measures required a log transformation in order
to meet the normality assumptions. Survival curves, estimated
by the Kaplan-Meier method, were compared across groups
using the log-rank method. Overall survival (OS) was mea-
sured from the first diagnosis of MBC to the date of death
from all causes or last follow-up date. For multivariate analy-
sis, a Cox proportional hazards regression model was used to
estimate the adjusted hazard ratio for determining the signifi-
cance of prognostic factors. All analyses were carried out us-
ing the IBM SPSS Statistics version 20.0 (IBM Corp., Armonk,
USA) software. The statistical significance was set at p <0.05.

RESULTS

Patient characteristics

A total of 161 patients with a median age of 71 years (range,
65-86 years) were identified. The distribution of patients by
age group was as follows: 65 to 69 years (n=54, 33.5%); 70 to
74 years (n=67, 41.6%); and >75 years (n=40, 24.8%). The
baseline demographic and clinicopathologic information of
patients is summarized in Table 1. The majority of patients
had Eastern Cooperative Oncology Group (ECOG) PS of 0-1.
Thirty percent of patients in the >75 years group had an
ECOG PS =2 as compared to 10.4% of those in the 70 to 74
years group, and 9.3% of those in the 65 to 69 years group
(p=0.005). The highest CCI score =11 was exhibited by
100% of patients aged =75 years, while, in comparison, this
score was seen in 73.1% of those aged 70 to 74 years, and in
3.7% of those aged 65 to 69 years (p<0.001). Among the pa-
tients tested, an ER and/or PR positive status was seen in
61.5% of patients, and a HER2 positive status was seen in
24.2% of patients. There were no significant differences in HR
positivity and HER2 overexpression status across age groups.
The HER?2 status was less frequently tested among patients
>75 years. Approximately 40% of patients had de novo stage
IV disease and 60% had recurrent breast cancer.

Treatment patterns

Treatment modalities according to age group are shown in
Table 2. Hormonal therapy was the treatment of choice in pa-
tients aged =75 years, whereas chemotherapy was more fre-
quently prescribed for patients aged <75 years. A total of 123
patients received at least one chemotherapy regimen, while
42.5% of patients aged >75 years did not receive any chemo-
therapy, compared to 17.9% of those aged 70 to 74 years and
16.7% of those aged 65 to 69 years (p=0.005), who did not re-
ceive any chemotherapy.

Hormonal therapy was indicated in a total of 72 patients,
and a variety of agents were administered as palliative treat-
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Table 1. Patient characteristics (n=161)

Age (yr)
Characteristic 6569 70-74 275 Total (%)
(n=54) (h=67) (h=40
No. (%) No. (%) No. (%)

ECOG PS

0-1 48(88.9) 53(r9.1) 24(60.0) 125(77.6)

2-4 5(9.3) 7(10.4) 12(30.00 24(14.9

Unknown 1(1.9 7(10.4) 4(10.0) 12(7.5)
Hormone receptor

ER and/or PR positive 36 (66.7) 39(58.2) 24 (60.0) 99 (61.5)

ER and PR negative 17 (31.5) 27 (40.3) 15(37.5) 59 (36.6)

Unknown 1(1.9) 1(1.5) 1(2.5) 3(1.9
HER?2

Positive 14(25.9) 17(25.4) 8(20.0) 39(24.2

Negative 39(72.2) 48(71.6) 675 114(70.8)

Unknown 1(1.9 2(3.0) 5(12.5) 8(5.0)
Histologic grade

- 14259 12(17.9) 13(32.5) 39 (24.2)

Il 20(37.00 23(34.3) 13(325  56(34.9

Unknown 20(37.00 32(47.8) 14(35.00 66(41.0
Ki-67 (%)

<10 13(24.1)  13(19.4) 8(20.0) 34 (21.1)

>10 193520 25(@37.3) 20(50.0)  64(39.8)

Unknown 22(40.7) 29(43.3) 12(30.00 63(39.1)
Recurrence

De novo stage IV 20(37.00 28(41.8) 16(40.00 64(39.9)

Recurrent disease 34(63.0 39(58.2 24(60.0) 97 (60.2)
Sites of first metastasis

Bone 29(63.7) 29(43.3) 20(50.0) 78 (48.4)

Soft tissue 7(13.0) 5(7.5) 5(12.5) 7(10.6)

LN metastasis 22(40.7) 29(43.3) 21(52.5) 72 44.7)

Liver 8(14.8) 15(22.4) 925  32(19.9

Lung and pleura 29(63.7) 34(50.7) 16(40.0) 79 (49.1)

Brain 1(1.9 2(3.0) 1(2.5) 4(2.5)
No. of metastatic sites*

1 21(38.9 34(60.7) 15(37.5) 70(43.5)

2 193520 20(29.9) 18(45.00 57(354)

3 11(204) 10(149  4(10.0) 25(15.5)

>4 3(5.6) 3(4.5) 3(7.5) 9(5.6)
CCl

9 41(75.9)  13(19.4) 0 54 (33.5)

10 11 (20.4) 5(7.5) 0 16 (9.9)

11 0 39(68.2) 29(72.5  68(42.2)

12 23.7) 10(149) 11275  23(14.3
Comorbidities

Hypertension 19(35.2) 23(34.3) 19(47.5) 61(37.9)

Diabetes mellitus 7(13.00 13(19.4) 13(325  33(20.5)

Cardiovascular disease 3 (5.6) 1(1.5) 3(7.5) 7(4.3)

Respiratory disease 2(3.7) 1(1.5) 2( 0) 5(3.1)

None 23(42.6) 25(37.3) 3325  61(37.9

ECOG PS=Eastern Cooperative Oncology Group Performance status; ER=
estrogen receptor; PR=progesterone receptor; HER2 =human epidermal
growth factor receptor 2; LN=Iymph node; CCl=Charlson comorbidity index.
“Number of metastatic sites was counted excluding primary site and regional
lymph nodes.
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Table 2. Treatment modalities according to age group (n=161)

Age (yn)
Treatment 65-69 70-74 275 p-value*
(n=54) (h=67) (n=40)
No. (%) No. (%) No. (%)
Hormonal therapy 0.634
Received 26 (48.1) 27 (40.3) 19 (47.5)
Not received 28(51.9) 40(59.7) 21(52.5)
Linet 1(1-3) 2 (1-4) 2 (1-4)
Chemotherapy 0.005
Received 45 (83.3) 55 (82.1) 23 (57.5)
Not received 9(16.7)  12(17.9) 17 (425
Linet 2.5(1-8) 3(1-6) 1(1-3)
Anti-HER2 therapy 0.383
Received 14(259)  17(25.4) 6 (15.0)
Not received 40 (74.1) 50 (74.6) 34 (85.0)
Linet 2 (1-4) 1(1-2) 1(1-2)

HER2 =human epidermal growth factor receptor 2.
*p-value was calculated between patients receiving and not receiving therapy;
Median (range).

ment for metastatic disease; 60 patients received nonsteroidal
aromatase inhibitors (e.g., anastrozole and letrozole), while 40
patients received steroidal aromatase inhibitors (e.g., exemes-
tane), 23 patients, tamoxifen, and 12 patients, fulvestrant. In
recent 5 years, the US. Food and Drug Administration FDA-
approved targeted agents such as everolimus and palbociclib
were prescribed to four patients.

Among 39 HER2-positive patients, 48.7% presented with
HR-positive tumors, while 94.9% (37/39) received at least one
anti-HER?2 therapy including trastuzumab, lapatinib, pertu-
zumab, and trastuzumab emtansine (T-DM1) in their treat-
ment course. As first-line treatment, 31 patients received
trastuzumab-based therapy; 28 patients received chemother-
apy (27 received taxanes and one received gemcitabine) plus
trastuzumab; two patients who were in the >75 years group
received hormonal therapy plus trastuzumab; the remaining
one patient received trastuzumab and taxanes with pertu-
zumab as first-line treatment. Subsequently, lapatinib was ad-
ministered with capecitabine in a total of 16 patients, either as
second-line or later-line treatment. The T-DM1 monotherapy
was administered in five patients as third-line or later-line
treatment. In the >75 years group, two patients did not re-
ceive any anti-HER?2 therapy; one patient received hormonal
therapy, and the other remaining patient received best sup-
portive care only.

When we assessed the line of systemic treatment that pa-
tients received according to age group, all but one patient in
the >75 years group received third-line treatment or were
under-treated, while 45.6% of patients in the groups aged 70
to 74 years and 65 to 69 years received fourth-line or later-line
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Table 3. Patient characteristics and first-line treatment modality among
patients with hormone receptor-positive breast cancer

Hormonal therapy Chemotherapy

Characteristic (h=49) (n=44) p-value*
No. (%) No. (%)

Age (yr) 0.001
65-69 14 (28.6) 21(47.7)
70-74 17 (34.7) 21 (47.7)
>75 18 (36.7) 24.5)

ECOG PS 0.125
0-1 34(81.0) 37(92.5)
2-4 8(19.0) 3(7.5)
Unknown 7(14.9) 4(9.1)

Hormone receptor 0.285
ER+/PR+ 32 (65.3) 22 (50.0)
ER+/PR- 16 (32.6) 19 (43.2)
ER-/PR+ 1(2.1) 3(6.8)

HER?2 0.008
Positive 482 14(31.8)
Negative 41(83.7) 29 (65.9)
Unknown 48.2) 1(2.3)

Metastatic sites 0.640
Bone, soft tissue, LN 19 (38.8) 15 (34.1)
Visceral® 30(61.2) 29 (65.9)

Charlson comorbidity index 0.010
9-10 18(36.7) 28 (63.6)
>11 31(63.3) 16 (36.4)

ECOG PS=Eastern Cooperative Oncology Group Performance status; ER=
estrogen receptor; PR=progesterone receptor; HER2=human epidermal
growth factor receptor 2; LN=Ilymph node.

*Fisher exact test; 'With or without bone, soft tissue, and LN involvement.

treatment.

Nine patients received only best supportive care without
additional treatment. Among these, five patients were in the
>75 years group, three in the 70 to 74 years group, and one
patient was in the 65 to 69 years group. Eight patients had
ECOG PS =2 and six patients presented with a CCI score of
> 11. Seven patients presented with two or more metastatic
sites, and all nine patients had visceral metastatic disease.

Factors affecting the selection of first-line treatment among
HR-positive patients

Among 99 HR-positive patients, 49 and 44 patients received
hormonal therapy and chemotherapy, respectively; as first-line
treatment. The remaining six patients did not receive any sys-
temic treatment; two patients received local treatment, and
four patients received best supportive care only. Patient char-
acteristics in the two treatment groups are listed in Table 3.
Age distribution, HER2 status, and CCI scores were signifi-
cantly different between the two groups (p=0.001, p=0.008,
and p=0.010, respectively). In the multivariate logistic regres-
sion analysis, odds ratios (ORs) for receiving chemotherapy in
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the group aged 70 to 74 years and in those aged > 75 years, in
comparison to the group aged 65 to 69 years were 0.358 (p=
0.228) and 0.010 (p=0.006), respectively. The ORs for receiv-
ing chemotherapy in HER2-positive patients compared to
HER2-negative patients was 9.392 (p=0.014). The ORs for PS
(2-4 vs. 0-1), metastatic sites (visceral vs. bone, soft tissue,
and lymph node), and CCI (=11 vs. 9-10) were 0.258 (p=
0.189), 1.494 (p=0.484), and 1.852 (p=0.488), respectively.
Thus, age =75 years and a HER2-negative status were signifi-
cantly correlated with non-receipt of chemotherapy.

Chemotherapy as first-line treatment

We evaluated the feasibility of chemotherapy in 99 patients
who received chemotherapy as first-line treatment by investi-
gating type of chemotherapy, number of treatment cycles, and
dose modifications of each chemotherapy regimen (Table 4).
When chemotherapy was indicated for first-line treatment, 31
of 99 patients (31.3%) received combination chemotherapy
and of these, 41.9% of patients received taxane-based regi-
mens and 35.5% received anthracycline-based regimens.
Thirty-nine of 99 patients (39.4%) received monochemother-
apy; paclitaxel was prescribed in more than half of the patients
(56.4%) followed by capecitabine (23.1%) and docetaxel
(17.9%). When anti-HER2 therapy was indicated for HER2-
positive patients (29.3%, 29/99), trastuzumab plus taxane was
used as first-line chemotherapy in all but one patient, who re-
ceived lapatinib plus capecitabine. Excluding anti-HER ther-

Table 4. Chemotherapy as first-line treatment in elderly patients with
metastatic breast cancer (n=99)

Noof  gBf Do O
Treatment pat;ents median mod|f|ca;[|ons, without PD,
(%) (range) 1 2] No. (%)*
Combination chemotherapy
Anthracycline-based 11 (1.1) 4212  7(63.6) 19.1)
Taxane-based 13(13.1) 6(@-17) 5(38.9) 2(15
Cisplatin-based 5(6.1) 5 (4-6) 5(100) 1(20.0)
CMF 2(2.0) 4(3-5) 1(50.0) 0
Monochemotherapy
Docetaxel 7(71) 6149 471  1(143)
Paclitaxel 22 (22.2) 55(1-19) 13(59.1) 5(22.7)
Capecitabine 9(9.1) 6(@-12  7(77.8 1(11.1)
Vinorelbine 1(1.0 12 0 0
Anti-HER2 therapy
Trastuzumab-based 28(28.3) 9(1-63) 14(50.0"  2(7.1)
Lapatinib-based 1(1.0 12 1 (100) 0

PD=progressive disease; CMF = cyclophosphamide, methotrexate, and 5-flu-
orouracil; HER2 =human epidermal growth factor receptor 2.

*Includes cases with early stop due to adverse effects or patient refusal;
Dose modifications of chemotherapeutic agents combined with anti-HER2
therapy.
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apy, patients aged > 75 years were more likely to receive mono-
chemotherapy rather than combination chemotherapy (=75
years, 83.3% vs. 16.7%; <75 years, 50.0% vs. 50.0%; p=0.034).
Chemotherapy dose modifications were frequent regardless of
the type of chemotherapy, and doses were mainly adjusted on
the basis of the occurrence of adverse events in a prior course
and the discretion of the treating physician. Dose reductions
were more common in patients aged > 75 years than in those
aged <75 years (81.2% vs. 54.2%, not significant). The causes
of early discontinuation of chemotherapy without progressive
disease were as follows: chemotherapy-free interval after
achievement of partial response or stable disease (24.2%,
24/99), adverse events (11.1%, 11/99), patient refusal (2.0%,
2/99), loss to follow-up (5.1%, 5/99), and unknown (2.0%,
2/99). Among HER2-positive patients, no cardiac adverse
events such as left ventricular dysfunction (LVD) or heart fail-
ure related to anti-HER?2 therapy were observed.

Survival outcomes

At the time of this analysis (February 2017), 117 of 161 pa-
tients had died. The median OS for all patients was 30.3
months (95% confidence interval [CI], 23.3-36.6) across the
entire patient population. The 1-year survival rate was 81.1%
+3.1% and 2-year survival rate was 56.7% + 4.0% (Figure 1A).
We also performed subgroup analyses for OS according to
HR and HER? status. The median OS of patients with HR-
positive/HER2-negative (n=74), HER2-positive (n=39), and
triple-negative tumors (n=39), was 35.0 months (95% CI,
23.3-46.7), 32.7 months (95% CI, 13.2-52.2), and 17.7
months (95% CI, 12.8-22.6), respectively (Figure 1B). When
we assessed OS according to type of systemic treatment that
patients received, all types of systemic treatments were found
to significantly improve patient survival. A total of 123 pa-
tients received at least one chemotherapy regimen during
their treatment course, and the median OS for these patients
was 32.7 months (95% CI, 22.2-43.1), in comparison to 15.2
months (95% CI, 12.7-17.6) in patients who did not receive
any type of chemotherapy (p=0.004) (Figure 2A). Among 39
triple-negative patients, for whom chemotherapy was the
treatment of choice, the median OS of 35 patients who re-
ceived at least one chemotherapy regimen was 18.7 months
(95% CI, 15.2-22.2), while that of four patients who did not,
was only 2 months (95% CI, 0.5-3.5). In a total of 99 HR-pos-
itive patients for whom hormonal therapy was indicated, the
median OS of 72 patients who received at least one hormonal
therapy and that of 27 patients who did not was 47.4 months
(95% ClI, 31.1-63.6) and 18.8 months (95% CI, 7.1-30.5), re-
spectively (p=0.002) (Figure 2B). Lastly, of the total of 39
HER2-positive patients, the median OS of 37 patients who re-
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Figure 1. The Kaplan-Meier survival curves for overall survival (OS). Survival curves for OS in all patients (n=161) (A). Survival curves for OS according

to biologic subtype (B).

HR=hormone receptor; HER2 =human epidermal growth factor receptor 2; TNBC =triple-negative breast cancer.
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ceived at least one anti-HER?2 therapy was 35.4 months (95%
CI, 15.8-54.9), while that of two patients who did not, was
14.3 months (p=0.004) (Figure 2C). In contrast to the above
data, the median OS of 13 patients (four who received local
treatment and nine who received best supportive care) who
did not receive any type of systemic treatment was only 5.2
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Figure 2. The Kaplan-Meier survival curves for overall survival (OS) ac-
cording to treatments. Survival curves for OS in patients who received
at least one chemotherapy regimen compared to those who did not (A).
Survival curves for OS in patients who received at least one hormonal
therapy compared to those who did not (B). Survival curves for OS in
patients who received at least one anti-HER2 therapy compared to
those who did not (C).

HT=hormonal therapy; HER2 =human epidermal growth factor recep-
tor 2.

months (95% CI, 2.9-7.4).

When we analyzed the prognostic factors affecting OS, we
found that age, ECOG PS, combined HR and HER?2 status
(triple-negative status), and number of metastatic sites were
significantly associated with OS, and were significant in both
univariate and multivariate analyses (Table 5). The unadjusted
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Table 5. Prognostic factor analyses for overall survival (n=161)

- OS (mo), Univariate, Multivariatg
Characteristic ’ hazard ratio
median (95% CI)  p-value
(p-value)
Age (yn) 0.001
65-69 47.1 (40.1-564.0) Reference
70-74 28.4(20.5-36.2) 1.855 (0.021)
>75 18.1 (14.2-21.9) 2.111 (0.006)
ECOG PS <0.001
0-1 33.3 (24.9-41.6) Reference
2-4 11.7 (0.2-23.1) 3.337 (<0.001)
Hormone receptor 0.001
Negative 20.5 (15.8-25.1)
Positive 35.4 (23.3-47.4)
HER2 0.336
Negative 28.4(20.0-36.7)
Positive 32.7 (13.2-52.1)
Triple-negative cancer <0.001
Yes 35.0 (24.1-45.9) Reference
No 17.7 (12.7-22.6) 2.127 (0.001)
Metastatic sites 0.012
Bone, soft tissue, LN 47.4 (17.2-77.5)
Visceral* 26.6 (19.2-33.9)
No. of metastatic sites 0.005
1 40.8 (25.9-55.6) Reference
>2 23.4 (15.7-31.0) 1.760 (0.014)
Time from initial diagnosis 0.005
to the first metastasis (yr)
<3 17.7 (13.5-21.8)
>3 42.3 (25.2-59.3)
CCl 0.005
9-10 43.2 (29.1-57.2)
>11 21.8 (17.1-26.4)
Chemotherapy 0.004
No 15.2 (12.7-17.6)
Yes 32.7 (22.2-43.1)

OS=overall survival; ECOG PS=Eastern Cooperative Oncology Group Per-
formance status; HER2=human epidermal growth factor receptor 2;
LN =lymph node; CCl=Charlson comorbidity index.

*With or without bone, soft tissue, and LN involvement.

median OS of patients aged 65 to 69 years was significantly
longer than those of patients in the other age groups (65-69
years, 47.1 months [95% CI, 40.1-54.0]; 70-74 years, 28.4
months [95% CI, 20.5-36.2]; 275 years, 18.1 months [95%
CI, 14.2-21.9]; p=0.001); the hazard ratios in the groups aged
70 to 74 years and =75 years, in comparison to the group
aged 65 to 69 years were 1.855 (95% CI, 1.143-3.011) (p=
0.011) and 2.111 (95% CI, 1.237-3.603) (p=0.006), respec-
tively, in multivariate analyses. Furthermore, we also per-
formed prognostic factor analyses for OS only in patients 70
years and older, while excluding patients aged 65 to 69 years.
The ECOG PS, triple-negative cancer, and number of meta-
static sites were significant poor prognostic factors for OS in
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the multivariate analyses, while age was not a significant fac-
tor for OS in this age group (data not shown).

DISCUSSION

The objective of this retrospective study was to investigate
demographic and clinicopathologic characteristics, treatment
patterns, and follow-up treatment outcomes in patients with
MBC aged 65 years and older. In this study, patients >75
years were more likely to have a poor ECOG PS (>2) and ad-
vanced comorbidity (CCI > 11), compared to those in the oth-
er age groups. In a study of MBC patients aged 65 years and
older in France, Freyer et al. [15] also reported that elderly pa-
tients were more likely to present with initial metastasis (>75
years, 52%; 65-74 years, 39%; p<0.0001), and the incidence
of an ECOG PS of 0 in patients aged 64 to 75 years was more
frequent than in those aged > 75 years (25% vs. 9%, p < 0.0001).

Regarding decisions about systemic treatment for MBC in
elderly patients, biologic subtype guides treatment, as in
younger patients. Hormonal therapy is the approach of choice
for HR-positive metastatic disease. Anti-HER2 therapy should
be used or added to the endocrine or chemotherapy regimen
when the cancer is HER2-positive. For MBC that is HR-nega-
tive, has been refractory to hormonal therapy, or is rapidly
progressing disease, chemotherapy is indicated [16]. When
we investigated treatment patterns according to age group in
this study, patients aged >75 years were less likely to receive
chemotherapy compared to those aged <75 years; however,
there were no significant differences pertaining to the receipt
of hormonal therapy and anti-HER2 therapy. In addition, age
was one of the most important deciding factors in the selec-
tion of chemotherapy (versus hormonal therapy) as first-line
treatment among HR-positive patients; the OR for receiving
chemotherapy in the group =75 years in comparison to the
group aged 65 to 69 years was 0.010 (p=0.006). Age has al-
ready been reported to be a significant factor related to treat-
ment selection in elderly patients with MBC [15,17].

When chemotherapy was indicated for first-line treatment,
taxanes were the most commonly prescribed chemotherapy
agents, regardless of HER2 status. Dose modifications were
common irrespective of the types of chemotherapy, and early
discontinuation of chemotherapy due to adverse events or pa-
tient refusal was observed in 13.1% of patients. In a study of
7-year retrospective analysis of 117 MBC patients aged =75
years receiving first-line chemotherapy, 103 received mono-
therapy (67, capecitabine; 29, vinorelbine; five, docetaxel; two,
liposomal doxorubicin) and 14 received polychemotherapy
(12, anthracycline-based; two, vinorelbine-gemcitabine), with
acceptable toxicity [18]. Data on chemotherapy for elderly pa-
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tients with MBC remain very limited, while adjuvant chemo-
therapy has been reported to be feasible in most patients aged
>70 years who are selected for chemotherapy, although in-
creasing age, lower functional status, and higher comorbidity
index scores have been associated with dose reductions and
treatment breaks in chemotherapy [19,20]. The International
Society of Geriatric Oncology recommends that in elderly pa-
tients with MBC, single-agent chemotherapy should be gener-
ally preferred to combination regimens, and preference
should be given to chemotherapeutic agents that have better
safety profiles (such as weekly taxanes, pegylated liposomal
doxorubicin, capecitabine, and vinorelbine), and those with
safety data available in elderly patients [16,21-25]. Recently,
prediction models for chemotherapy toxicity, which estimated
risk of toxicity based on clinical factors in addition to geriatric
assessment variables, have been developed and can be used to
help weigh the risks and benefits of chemotherapy [13,14].
These models, however, require further validation in specific
diseases and with particular treatments.

In this study, anti-HER2 therapy was indicated in 39 HER2-
positive patients. There was no significant difference in the re-
ceipt of anti-HER2 therapy based on age; in fact, all but two
patients received at least one anti-HER2 therapy in their treat-
ment course. Data are limited regarding treatment patterns
and outcomes in elderly patients with metastatic HER2-posi-
tive breast cancer. In the registHER observational study of
1,001 women (209 women aged 2 65 years) with newly diag-
nosed metastatic HER2-positive breast cancer, patients aged
>75 years were least likely to receive trastuzumab-based first-
line treatment (=75 years, 77% [50/65]; 65-74 years, 81%
[117/144]; <65 years, 85% [674/792]). In addition, among all
patients receiving trastuzumab-based first-line treatment, pa-
tients aged >75 years were more likely to receive either trastu-
zumab monotherapy or trastuzumab with hormonal therapy,
rather than trastuzumab-based chemotherapy regimens [26].
In our study, among the 28 patients who received trastuzumab
with chemotherapy as first-line treatment, most patients con-
tinued to receive trastuzumab until progression even if che-
motherapy was discontinued after disease stabilization. In
terms of cardiac toxicity, no LVD or heart failure were ob-
served in our study, although recent population-based studies
have shown that the incidence of heart failure or cardiomyop-
athy may be high in elderly patients [27,28].

When we analyzed survival outcomes, the median OS for
all patients was 30.3 months (95% CI, 23.3-36.6) across the
entire patient population. The OS according to biologic sub-
type were as follows: 35.0 months (95% CI, 23.3-46.7) in HR-
positive/HER2-negative patients, 32.7 months (95% CI, 13.2-
52.2) in HER2-positive patients, and 17.7 months (95% CI,
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12.8-22.6) in patients with triple-negative status. As previous-
ly described, our study has also shown that anti-HER?2 therapy
is associated with a significant improvement in OS of elderly
patients with HER2-positive MBC. In the registHER study,
when data were analyzed on the basis of receipt of first-line
trastuzumab or not, OS was significantly longer for older
women receiving trastuzumab compared to those who did
not (median OS, 40.4 months vs. 25.9 months) [26]. In anoth-
er study of a large cohort (n=610) of elderly patients (mean
age, 74 years) with HER2-positive MBC, Griffiths et al. [29]
reported that trastuzumab plus chemotherapy was associated
with a lower adjusted cancer mortality rate (hazard ratio, 0.54;
95% CI, 0.39-0.74; p<0.001) than trastuzumab alone among
patients who received trastuzumab as part of first-line therapy.
In our study, we observed that the HER2 testing was less
frequently performed among patients =75 years than those
aged 65 to 74 years. Since anti-HER2 therapy improved sur-
vival outcome in HER2-positive MBC across age groups, we
believe that the HER2 testing should be routinely performed
for all elderly patients. Among 39 triple-negative patients in
our study, for whom chemotherapy was the approach of
choice, the median OS of 35 patients who received at least one
chemotherapy regimen was 18.7 months (95% CI, 15.2-22.2),
while that of four patients who did not, was only 2.0 months
(95% CI, 0.5-3.5). In one population-based study of elderly
patients aged >66 years and with metastatic ER-negative
breast cancer, chemotherapy was associated with a significant
survival benefit (hazard ratio, 0.61; 95% CI, 0.54-0.70) [30].
In real-world clinical practice, elderly cancer patients are less
likely to be offered chemotherapy and tend to receive less in-
tensive treatment because of concerns regarding their ability
to tolerate the therapy. However, in this study, we found that
chemotherapy was feasible as first-line treatment, and signifi-
cantly improved patient survival in the elderly. However, pa-
tients aged =75 years were more likely to have a poor ECOG
PS and advanced comorbidity, and tended to receive no che-
motherapy or less intensive chemotherapy. Freyer et al. [15]
also reported that age was found to be a strongly discriminat-
ing factor in treatment decisions: a cutoft threshold for dif-
ferential treatment based on age was 76.5 years.

Multivariate analyses for OS performed across the entire
patient population, showed that age (=70 years), poor PS
(ECOG 2-4), triple negative cancer, and number of metastatic
sites (=2) were significant poor prognostic factors for OS.
Among patients aged > 70 years, poor PS (ECOG 2-4), triple-
negative cancer, and number of metastatic sites (>2) were
also significant poor prognostic factors for OS in multivariate
analyses.

This retrospective study has several limitations. We could
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not identify accurately the reasons as to why patients aged
>75 years had received less intensive treatment: if due to pa-
tient choice or due to the physician discretion. We also could
not determine the geriatric assessment variables that may be
associated with increased risk of treatment toxicity and sur-
vival outcomes, since they were not evaluated in routine clini-
cal practice. In addition, the safety and efficacy of chemother-
apy could not be assessed by retrospective chart review, as ac-
curately as in prospective clinical trials.

In conclusion, the majority of patients received active treat-
ment according to the biologic cancer subtype as in younger
patients, although frequent dose modifications were observed
during chemotherapy. All types of systemic treatment con-
ferred more prolonged OS, although many patients who did
not receive systemic treatment had poor prognostic factors
such as poor PS and advanced comorbidity. In this regard, we
therefore recognize the fact that elderly patients with MBC
who are considered fit for systemic treatment should not be
excluded from receiving active treatment with the appropriate
regimens and dose intensity. In addition, future research plans
for elderly patients, especially those aged =75 years with
breast cancer, should include a geriatric assessment that could
be utilized to identify patients at risk for treatment-related
toxicity, and also to select patients who could benefit from ac-
tive treatment. Overall, this analysis of elderly patients with
MBC will provide a better understanding of this population
and help guide clinical care in real-world practice.
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