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Abstract This study aims at evaluating the impact of age
on patterns of care in elderly patients with metastatic breast
cancer (MBC) and their outcome. We identified 177
patients aged >65 treated for MBC at the National Cancer
Center Hospital in Japan from 1999 to 2007. We evaluated
the impact of age on the selection of best supportive care
(BSC) only, chemotherapy as first-line treatment, and
chemotherapy after first-line endocrine therapy. Fisher’s
exact test and a multivariate logistic regression analysis
with variables of age, performance status (PS), hormone
receptor (HR) status, human epidermal growth factor-2
(HER?2), and life-threatening disease (LTD) were used. The
median age of patients was 72, and 60 patients (33.9%)
were aged >75. HR-negative patients and those whose PS
was >2, regardless of age, were more likely to choose BSC
without chemotherapy. Multivariate analysis revealed
age > 75 (P = 0.018), positive-HR status (P < 0.001),
and absence of LTD (P < 0.001) were significantly cor-
related to choose endocrine therapy rather than chemo-
therapy. In patients who had previous endocrine therapy,
age (P = 0.008) and absence of HER2 (P = 0.018) were
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related not to choose chemotherapy. Not age but HR-
negative status or PS > 2 were related to the selection of
BSC. In selecting endocrine therapy rather than chemo-
therapy, age (>75), HR-positive, and absence of LTD were
significant factors. In patients failed to endocrine therapy,
age and HER? status were correlated to decision-making to
choose chemotherapy.

Keywords Metastatic breast cancer - Patterns of care -
Elderly - Age - Chemotherapy

Introduction

Health care for elderly patients has arisen as an urgent
public health issue in industrialized countries, including
Japan. Elderly patients with advanced breast cancer are not
often managed according to treatment guidelines, since a
standard of care for the elderly has not yet been established
[1]. The treatment of elderly patients, therefore, is gener-
ally modified to account for considerations of age and the
subjective evaluation of the patient’s general status [2].

Comprehensive geriatric assessment other than perfor-
mance status (PS) should be carried out when physicians
select a treatment for patients with cancer [3-6]. When
treating elderly patients with cancer, especially with che-
motherapy, oncologists should pay careful attention to the
treatment procedure and consider dose modification
depending on the drugs [7].

Some reports suggest that elderly patients with breast
cancer are less likely to receive breast conservation surgery,
radiation, and chemotherapy [8-16]. These may indicate
both patient and physician preferences toward avoiding
cytotoxic agents [10]. Although the use of surgery, endo-
crine therapy, and chemotherapy has been monitored, there
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are little data available on the relationship between treat-
ment selection, particularly cytotoxic chemotherapy, and
outcome in elderly patients with metastatic breast cancer. In
this study, we evaluated the impact of age together with
other factors on patterns of care in elderly patients with
metastatic breast cancer. Safety and efficacy were also
evaluated in patients who received chemotherapy as first-
line treatment.

Methods
Study population

Patients aged 65 or older treated for metastatic breast cancer
between January 1999 and December 2007 were identified
from the database of the National Cancer Center Hospital
(NCCH) in Japan. Patient eligibility criteria were as fol-
lows: (1) histologically or cytologically proven breast
cancer, (2) >65 years of age at diagnosis, (3) metastatic
breast cancer including distant recurrence after surgery, and
(4) no previous treatment for metastatic disease at the time
of the first consultation at the NCCH. Medical charts of all
the eligible patients were reviewed, and the following data
were collected for analysis: age, height, weight, perfor-
mance status (PS), hormone receptor (HR) status, human
epidermal receptor type 2 (HER2) status, life-threatening
disease (LTD) status due to breast cancer, comorbidity,
medication, laboratory data, living alone or with family,
distance from our hospital, chemotherapy regimen, and
endocrine therapy regimen. Creatinine clearance (Ccr) was
calculated using Cockeroft-Gault; Cer = (140 — age) x
body weight/72 x creatinine (x0.85 for woman).

The HR status was considered to be positive either
estrogen receptor or progesterone receptor presented. The
HER?2 status was considered to be positive if an immuno-
histochemical staining intensity of 3+ or fluorescence in
situ hybridization signal ratio > 2.2 was observed. LTD
was defined as the presence of dyspnea due to metastasis or
pleural effusion, sub-clinical ileus due to peritoneal
metastasis, multiple liver metastases, or some other critical
symptom due to breast cancer.

This study was approved by the institutional review
board at the National Cancer Center Hospital, Tokyo.

General recommendations for metastatic breast cancer
at the NCCH and actual treatment of the elderly

Aromatase inhibitor was used as the first-line endocrine
treatment for HR-positive breast cancer patients without
LTD. Tamoxifen can be a substitute for the patients with
the risk of osteoporosis. HR-positive patients with LTD
generally receive chemotherapy as the first-line treatment.
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HR-negative patients generally receive chemotherapy with
or without trastuzumab, depending on HER?2 status. Che-
motherapy regimens generally started with anthracycline
(40 mg/m®) and cyclophosphamide (500 mg/m?) every
3 weeks or with weekly administration of paclitaxel
(80 mg/m?). Capecitabine (2,500 mg/m?) for 2 weeks fol-
lowing 1 week of rest can be used after failure of anthra-
cycline and taxane. For patients who had previously
undergone adjuvant or neoadjuvant chemotherapy, cape-
citabine or taxane re-challenge is recommended.

Statistical analysis

We evaluated the impact of age on the selection of (1) best
supportive care (BSC) only, (2) chemotherapy as first-line
treatment, or (3) chemotherapy after first-line endocrine
therapy, together with PS, HR status, HER2 status, and
LTD status.

We first compared the age of the patients who received
only BSC with those who received additional treatments.
Next, excluding patients with BSC, we compared the age
of patients who received chemotherapy with those who
received endocrine therapy as the first-line treatment.
Finally, among the patients who received endocrine ther-
apy as the first-line treatment, we compared age between
the patients who received at least one chemotherapy regi-
men throughout the disease course and those who did not.

In these analyses, the impact of age was evaluated using
Fisher's exact test and multivariate logistic regression
analysis. PS (0-1 vs. >2), HR status (negative vs. positive),
HER2 status (negative vs. positive), and LTD status (no vs.
yes) were included in the multivariate logistic model. Age
was categorized into three groups: 65-69 years, 70-
74 years, and >75 years.

Additionally, for the patients who received chemother-
apy as a first-line treatment, the toxicity of each chemo-
therapy regimen, response rate, number of cycles, and the
proportion of doses subjected to modification were sum-
marized. Overall survival was defined as the time from
first-line treatment to death due to any cause or the date of
the last visit for patients for whom no death was recorded.
1t should be noted that the start date of overall survival for
patients treated only with BSC was defined as the date of
the determination to proceed with BSC. The Kaplan-Meier
method was used to estimate the median survival time
(MST). A two-sided P < 0.05 was considered to be sta-
tistically significant. Tumor response was evaluated
according to WHO criteria by the investigators. All adverse
events were ranked according to Common Toxicity Criteria
for Adverse Events (CTC-AE) version 3.0. All analyses
were conducted using SAS (version 9.1, SAS Institute Inc.,
Cary, NC, USA).
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Table 1 Patient characteristics (N = 177)

Table 1 continued

N (%) N (%)
Age Living alone or with family
Median (range) 72 (66-86) Alone 17 (9.6)
65-69 58 (32.8) With family 160 (90.4)
70-74 59 (33.3) Distance from hospital (km)
>75 60 (33.9) <100 158 (89.3)
Height (cm) >100 19 (10.7)
Median (range) 151 (134-171) First-line treatment
Weight (kg) BSC 5(2.8)
Median (range) 50 (31-83) Hormone therapy 104 (58.8)
PS Chemotherapy 68 (38.4)
0 67 (37.9) Figures in parentheses are percentages of patients except for median
1 89 (50.3) age, height, and weight
2 14 (1.9) PS performance status, AST aspartate aminotransferase, ALT alanine
3 6(3.4) aminotransferase, HR hormone receptor, HER2 human epidermal
4 1(0.6) receptor type 2, LTD life-threatening disease, BSC best supportive
Laboratory data at diagnosis care
Serum albumin (g/dl) (normal range 3.7-5.2) 4,0 (2.1-5.0)
Serum AST (IU/L) (normal range 13-33) 24 (140-223.0)  Results
Serum ALT (IU/L) (normal range 8-42) 17 (6.0-483.0) . o
Serum creatinine (mg/dL.) (normal 0.6 (0.3-1.2) Patient characteristics

range 0.4-0.7)

Creatinine clearance (mL/minutes) 65.3 (27.8-117.8)

Hemoglobin (g/dL) (normal 12.7 (8.2-15.6)

range 13.7-17.4)

HR status

Negative 57 (32.2)

Positive 120 (67.8)
HER?2 status

Negative 149 (84.2)

Positive 28 (15.8)
LTD status

No 153 (86.4)

Yes 24 (13.6)
Number of metastases

0-1 102 (57.6)

>2 75 (42.4)
Number of comorbidities

0 56 (31.6)

1 47 (26.6)

>2 74 (41.8)
Comorbidities

Hypertension 67 (37.9)

Diabetes 25 (14.1)

Respiratory disease 24 (13.6)

Cardiovascular disease 19 (10.7)
Number of medications for comorbidity

Median (range) 1 (0-11)

We identified 177 elderly patients with metastatic breast
cancer. Patient characteristics are summarized in Table 1.
Median age was 72, and nearly 90% of the patients were PS 0
or 1. Approximately, 68% of patients had one or more comor-
bidities such as hypertension, diabetes, or respiratory dis-
ease. Median survival time of all patients was 36.9 months
(range 0.36-126.9 months). Of the 177 patients, 103 had
died. Of these, 95 patients (92.2%) died of primary cancer,
and the others died due to comorbidities. No patients died
due to adverse effects of treatment.

Seven of 68 patients (10.3%) received non-standard
chemotherapy as defined by our division, including cape-
citabine or vinorelbine. Trastuzumab monotherapy was
used as the first-line treatment in an additional 8 of 68
patients (11.8%). Response rate, number of cycles, and
dose modifications for each first-line treatment regimen of
endocrine therapy and chemotherapy are shown in Table 2.
For patients who received first-line chemotherapy treat-
ment, the response rate was 50%, and dose was mainly
adjusted on the basis of liver function or the occurrence of
febrile neutropenia in a prior course.

Impact of age on the selection of BSC
Five patients received only BSC. Their characteristics are

contrasted with those of the other 172 patients in Table 3.
Fisher’s exact tests for differences in PS and HR status

1 '
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Table 2 Response, number of

. . N Response N (%) Median number Dose modification
cycles, and fiose modifications of cycles (range) N (%)
for each regimen of
tc}i\:rr:;;herapy and hormone Endocrine therapy 104 24 (23.1) - -

Aromatase inhibitors 80 21 (26.3) - -
Tamoxifen 24 3 (12.5) - —
Chemotherapy 68 34 (50.0) 6 (1-42) 8 (11.8)
Anthracyclines 24 12 (50.0) 6 (1-10) 14.2)
Taxanes 29 18 (62.1) 5 (1-18) 5(17.2)
Trastuzumab alone 8 1 (12.5) 6 (2-42) 0 (0.0)
Others 7 3(429) 6 (1-12) 2 (28.6)

Table 3 Comparison of characteristics of patients treated with BSC
only with others

BSC (N = 5) Others (N = 172) P value*
Age 0.621
65-69 1 (20.0) 57 (33.1)
70-74 1 (20.0) 58 (33.7)
>75 3 (60.0) 57 (33.1)
PS <0.001
0-1 I (20.0) 155 (90.1)
>2 4 (80.0) 17 (9.9)
HR status 0.003
Negative 5 (100.0) 52 (30.2)
Positive 0 0.0 120 (69.8)
HER?2 status 0.582
Negative 4 (80.0) 145 (84.3)
Positive 1(20.0) 27 (15.7)
LTD status 0.522
No 4 (80.0) 149 (86.6)
Yes 1(20.0) 23 (13.4)

Figures in parentheses are percentages of patients

PS performance status, HR hormone receptor, HER2 human epider-
mal receptor type 2, LTD life-threatening disease

* Fisher exact test

were statistically significant (P < 0.001 and P = 0.003,
respectively). Additionally, according to the results of
multivariate logistic regression analysis, the odds ratio
(OR) of treatment with BSC in the groups aged 70-74 and
>75 in comparison with the group aged 65-69 were 1.17
(P = 1.00) and 5.11 (P = 0.426), respectively. In contrast,
the ORs of PS and HR status were 36.2 (P = 0.005) and
0.07 (P = 0.014), respectively. These results indicate that
patients with HR-negative status or PS > 2 were more
likely to choose BSC only and that age was not a signifi-
cant factor in that decision. The MST of the 5 patients with
BSC was 6.2 months (range 1.1-22.3 months), while that
of the other 172 patients was 36.9 months (range 0.4-
96.4 months).
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Impact of age on the selection of chemotherapy
as first-line treatment

Among the 172 patients who received additional treatment,
68 and 104 patients received chemotherapy and endocrine
therapy, respectively, as first-line treatment. Patient char-
acteristics in the two treatment groups are listed in Table 4.
Age, PS, HR status, HER? status, and LTD status were sig-
nificantly different between the groups. In the multivariate
logistic regression analysis, ORs for receiving chemotherapy
in the groups aged 70-74 and =75 compared to the group
aged 65-69 were 0.21 (P = 0.157) and 0.03 (P = 0.018),
respectively. The ORs for PS, HR status, HER2, and
LTD were 4.98 (P = 0.517), <0.01 (P < 0.001), 12.04
(P = 0.082), and 64.18 (P < 0.001), respectively. These
results indicate that patients > 75 years, HR-positive, or
with an absence of LTD tended to avoid chemotherapy. The
MST of 68 patients treated with chemotherapy was
25.4 months (range 0.4-126.9 months), while that of 104
patients treated with hormone therapy was 48.5 months
(range 3.0-122.0 months). Toxicity profiles for chemother-
apy are summarized in Table 5. Grade 3/4 neutropenia was
observed in each regimen (24% for anthracyclines and
10.3% for taxanes), but febrile neutropenia was less com-
mon. None developed cardiotoxicity, and no treatment-
related deaths were observed.

Impact of age on the selection of chemotherapy
after first-line endocrine therapy

We further evaluated the impact of age on the selection of
at least one chemotherapy regimen after first-line treat-
ment. Among 104 patients who received hormone therapy
as first-line treatment, 50 patients are still undergoing fol-
low-up as of May 2009. Because these patients have the
possibility of receiving chemotherapy until death, we
evaluated the impact of age in the 54 patients who died. Of
these, 27 patients received at least one chemotherapy reg-
imen after failure of first-line endocrine therapy, and 27
patients did not. Patient characteristics of the two groups



Med Oncol

Table 4 Comparison of characteristics of patients who received
endocrine therapy and chemotherapy as first-line treatment

chemotherapy among HR-positive patients. The MST of
patients who received at least one chemotherapy regimen

Endocrine therapy ~ Chemotherapy P value*  and those who did not were 22.8 months (range 3.1-
(N = 104) (N = 68) 73.8 months) and 15.2 months (range 3.0-77.3 months),
Age 0.009 respectively.
65-69 26 (25.0) 31 (45.6)
70-74 36 (34.6) 22 (32.4) . .
Discussion
>75 42 (40.4) 15 (22.1)
P?)—l 08 (94.2) 57 83.8) 0.036 We ana'lyzed patterns of care in elderly patients with
: ) metastatic breast cancer and the impact of age on treatment
22 663 113162) choice. The present study results indicate that PS and HR
HR status <0.001 status rather than age were significantly associated with the
Negative 0©0.0) 52 (76.5) selection of BSC. With regard to the selection of chemo-
Positive 104 (100) 16 (23.5) therapy, age was an independent factor affecting patterns of
HER?2 status <0.001 care. In particular, patients aged >75 tended not to receive
Negative 97 .(933) 48 (70.6) chemotherapy throughout the treatment course, compared
Positive 7(6.7) 20 (294 with those aged <75. Age was a strong factor in the
LTD status <0.001 decision to receive chemotherapy, especially in HR-posi-
No 101 97.1) 48 (70.6) tive patients. We further evaluated the impact of comor-
Yes 329 20 (294) bidities, number of internal medicines, presence of family,

Figures in parentheses are percentages of patients

PS performance status, HR hormone receptor, HER2 human epider-
mal receptor type 2, LTD life-threatening disease

* Fisher exact test

are summarized in Table 6. Age distribution was signifi-
cantly different between the two groups (P = 0.021), while
the other covariates were not. In the multivariate logistic
regression analysis, ORs for undergoing chemotherapy in
the groups aged 70-74 and =75 in comparison with the
group aged 65-69 were 0.55 (P = 0.642) and 0.08
(P = 0.008), respectively, while the ORs for PS, HER2,
and LTD were 041 (P = 0.895), 15.43 (P = 0.018), and
0.38 (P == 1.000), respectively. These results indicate that
age and HER? status were factors in the decision to receive

and distance from hospital on the patterns of care, which
were not related to the treatment pattern (data not shown).

In this analysis, only 5 patients received BSC without
additional treatment, and their age was not identified as a
factor affecting patterns of care. We previously reported
that young patients with breast cancer tended to receive
palliative chemotherapy within 90 days of death even with
PS > 2 [17]. Considering this finding, elderly patients were
less aggressive in their preference for chemotherapy than
the young. Three HR-positive patients with LTD in our
cohort underwent endocrine therapy. Endocrine therapies
might be prescribed more frequently than chemotherapy
for elderly patients even in patients with a lower expected
response.

The International Society of Geriatric Oncology rec-
ommends that HR-negative breast cancer patients over

Table 5 Toxicity of each chemotherapy regimen in patients with first-line chemotherapy treatment

Grade Anthracyclines (N = 24) Taxanes (N = 29) Others (N = 15)
Any N (%) 3/4 N (%) Any N (%) 3/4 N (%) Any N (%) 3/4 N (%)

Leukocyte 7 (29.2) 3(12.5) 1 (37.9) 3 (10.3) 2 (13.3) 0 (0.0)
Neutrophil 9 (37.5) 6 (24.0) 12 (41.4) 3 (10.3) 3 (20.0) 1(6.7)
Hemoglobin 3(12.5) 0 (0.0) 6 (20.7) 2(6.9) 1 (6.7) 0 (0.0)
Platelet 2 (8.3) 0 (0.0) 135 1(3.5) 2 (13.3) 0 (0.0)
Febrile neutropenia - 2 (8.4) - 2 (6.9) - 1(6.7)
Diarrhea 0 (0.0) 0 (0.0) 6 (20.7) 2(6.9) 1(6.7) 0 (0.0)
Nausea 11 (45.8) 0 (0.0) 14 (48.3) 0(0.0) 1 (6.7) 0 (0.0)
Vomiting 4 (16.7) 0 (0.0) 3(10.7) 0 (0.0) 0 (0.0) 0 (0.0)
Neuropathy 0 (0.0) 0(0.0) 20 (69.0) 1 (3.5) 3 (20.0) 1(6.7)
Alopecia 15 (62.5) - 16 (55.2) - 3 (20.0) -
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Table 6 Comparison of patient characteristics in patients with or
without chemotherapy after first-line endocrine therapy

Variables Non-chemotherapy Chemotherapy P value*
(N=27) (N =27)

Age
65-69 4 (14.8) 10'(37.0) 0.021
70-74 9 (33.3) 12 (44.4)
>75 14 (51.9) 5(18.5)

PS
0-1 23 (85.2) 26 (96.3) 0.351
>2 4 (14.8) 137

HR status NE
Negative 0 (0.0) 0 (0.0)
Positive 27 (100.0) 27 (100.0)

HER2
Negative 27 (100.0) 23 (85.2) 0.111
Positive 0 (0.0) 4 (14.8)

LTD status
No 27 (100.0) 26 (96.3) 1.000
Yes 0 (0.0) 137

Figures in parentheses are percentages of patients

PS performance status, HR hormone receptor, HER2 human epider-
mal receptor type 2, LTD life-threatening disease, NE not evaluated

* Fisher exact test

70 years of age should not be excluded from receiving
chemotherapy [1]. Although it is important to focus on the
survival benefit of chemotherapy for breast cancer, esti-
mating the benefit of chemotherapy simply by survival or
disease-free interval may not be appropriate for elderly
patients because their life expectancy is limited and che-
motherapy may disturb their activities of daily living
(ADL). Because of the retrospective nature of analysis,
ADL and instrumental ADL (IADL) were not evaluated. In
elderly patients, a worldwide consensus has not been
established for the evaluation of ADL in chemotherapy,
although a validated multidimensional evaluation scale
exists [18]. ADL and other comprehensive geriatric
assessments should be carried out when starting chemo-
therapy to add more information to PS [19]. In Japan,
women average length of life is 86 in 2009, and the most
common causes of death are cancer, cardiovascular events
and cerebrovascular events. Elderly patients with vascular
events or aged 80 should avoid the treatments which dis-
turb ADL or IADL.

Freyer et al. reported the pattern of treatment in patients
with metastatic breast cancer in France whose age > 65.
They reported selection of BSC was not affected by the age
(65-74 vs. >75) and selection of endocrine therapy rather
than chemotherapy was significantly affected by age, as we
revealed [2]. Hamberg et al. summarized response rate of
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chemotherapy in patients with metastatic breast cancer
aged >65 [20]. This study showed similar results to those
summarized by them as for response rate (50%) and tol-
erable toxicity profile for patients who received first-line
treatment with chemotherapy, although the number of
patients aged > 75 was limited.

This study has some limitations because of its retro-
spective nature. We could not rank the patients according
to comprehensive geriatric assessment because of lack of
information by chart review. We could not identify the
reasons whether less aggressiveness for the treatment in
elderly patients is due to patients’ preference or physicians’
preference. There may be selection bias for patients who
received chemotherapy because of the nature of our hos-
pital. Furthermore, the safety and efficacy of chemotherapy
could not be evaluated in the manner of phase H/III trials,
and the regimens used were skewed. Response rate may be
overestimated due to this bias. Methodology for scoring
comorbidities, medications, and sociocultural differences
should be developed for future studies. However, our
results still provide valuable information for oncologists.

In conclusion, we evaluated the impact of age on pat-
terns of care in elderly patients with breast cancer and the
outcomes of patients who received chemotherapy as the
first-line treatment. Not age but HR-negative status or
PS > 2 were more related to the selection of BSC. In
selecting endocrine therapy rather than chemotherapy, age
(>75), HR-positive, and absence of LTD were significant
factors. In patients’ failure to endocrine therapy, age and
HER? status were correlated to decision-making to choose
chemotherapy.
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