Aim of the study: We evaluated the
possible effects of comorbid diseases
and functional capacity on the sur-
vival of elderly female patients with
breast cancer.

Material and methods: The study in-
cluded 159 breast cancer patients
aged 65 years or older. Functional
status of the patients was evaluated
using Katz’s index of activities of daily
living (ADL) and Lawton and Brody’s
Instrumental ADL (IADL) scale.
Results: ADL-based evaluation reve-
aled 121 patients (76.1%) were inde-
pendent, 34 (21.4%) semi-dependent
and 4 (2.5%) dependent whereas
IADL-based evaluation showed 69 pa-
tients (43.4%) were independent, 67
patients (42.1%) semi-dependent and
23 patients (14.5%) dependent. Among
the patients, 69 (43.4%) had one co-
morbid disease, 62 (39.0%) had two
and 26 (16.4%) had three or more. Of
the entire cohort, 60.4% received ad-
juvant chemotherapy. Based on ADL
index, overall survival (OS) was signifi-
cantly better in semi-dependent and
independent patients than in depen-
dent patients (p = 0.001). In the upfront
non-metastatic patient subgroup, dis-
ease-free survival (DFS) was favourable
in the independent patients according
to ADL index (p = 0.001). Having more
than one comorbid disease had an un-
favourable effect on OS. In the multiple
regression analysis of non-metastatic
patients, stage, triple-negative histolo-
gy and ADL index remained significant
in terms of OS (p = 0.008, HR: 3.17,
Cl: 1.35-7.44; p = 0.027, HR: 2.78, Cl:
1.172-6.91; and p = 0.006, HR: 0.29, Cl:
0.12-0.70, respectively).

Conclusions: In elderly patients with
breast cancer, evaluation of daily liv-
ing activities and comorbid diseases
are as important as staging and sub-
classification of breast cancer in the
determination of prognosis and sur-
vival.
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Introduction

Breast cancer is the most common cancer and the second leading cause
of cancer-related deaths among women in the USA. As life expectancy is
improving and the geriatric population is growing, ageing becomes an im-
portant risk factor for breast cancer [1]. The estimated lifetime risk of a new
breast cancer is 1in 15 for women 70 years or older, 1 in 29 for 60—69 years,
1in 27 for 40-59 years, and 1 in 207 for 39 years or younger [2]. Approx-
imately 45% of patients are 65 years of age or older at the time of initial
diagnosis [3]. Age is usually a discriminating factor for chemotherapy pref-
erences. Elderly patients are less likely to be treated according to guidelines
or consensus statements. This type of undertreatment decision has caused
a lower survival rate of elderly breast cancer patients compared to younger
counterparts [4]. In fact, ageing is an individual process and the rate of func-
tional disorders varies among different individuals [5]. Due to comorbidities,
pretreatment evaluation only of elderly cancer patients’ functional status
according to Eastern Cooperative Oncology Group (ECOG) performance sta-
tus does not appear sufficient for such patients. Presently, an internation-
al sole standard method for geriatric assessment does not exist. However,
comprehensive geriatric assessment (CGA) consists of comorbidity, feeding,
socioeconomic situation, functional status and geriatric syndromes [6].
A complete assessment of elderly patients’ health status can be performed
with Katz’s index of activities of daily living (ADL) and Lawton and Brody’s
Instrumental ADL (IADL) scale to form a comprehensive geriatric assesment
(CGA) [7-9]. In the present study, we determined the impact of CGA and co-
morbidities on survival and whether breast cancer patients 65 years of age
or older receive optimal treatment.

Material and methods

This study included 159 of the 1014 breast carcinoma patients diagnosed
between July 1999 and February 2011 who were 65 years of age or older at
the time of diagnosis, and followed-up for more than 6 months. The demo-
graphic features of patients, location of tumour, histopathological features,
receptor and HER2 status were recorded. If HER2 results were scored as 2,
a silver in situ hybridisation (SISH) method was used to determine HER2
status. Consequently, patients whose HER2 score was either O or 1 immuno-
histochemically or SISH-negative were considered negative while patients
whose HER2 score was 3 or SISH-positive were considered positive. Imple-
mented surgery, radiotherapy and systemic treatment type, dose and sched-
ule were recorded from patients’ charts.
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The existence and numbers of comorbid diseases were
reviewed. The ECOG performance status evaluation scale
from O to 4 was used to evaluate the patients’ perfor-
mance on admission. Evaluation of patients’ functional
status at the beginning of treatment was conducted using
Katz’s ADL index [7] and Lawton and Brody’s IADL scale
[9]. ADL index assesses patients’ activities such as dress-
ing, toileting, transferring, continence and feeding. By
counting each basic daily life activity separately, the de-
pendency status of a patient is scored. Each patient was
given 3 points if able to perform the daily activities inde-
pendently, 2 points if semi-dependent and 1 point if de-
pendent. According to the ADL index, each activity score is
added and the score of 0-6 points indicates dependency,
7-12 semi-dependency and 13-18 independency. The IADL
scale includes information related to telephoning, cooking,
shopping, daily housework, doing laundry, getting on and
off public transportation, using drugs and change money.
An individual receives 3 points if able to perform these ac-
tivities independently, 2 points if receiving some help and 1
point if unable to perform activities without any help. IADL
scale describes 0-8 points as dependent, 9-16 as semi-de-
pendent and 17-24 as independent.

Statistical analysis

The data were analyzed using Statistical Package for So-
cial Sciences (SPSS version 15.0, SPSS Inc. Chicago, IL, USA)
software. Disease-free survival (DFS) and overall survival
(OS) period and possible factors affecting survival were
calculated. DFS was defined as the period between diag-
nosis and time of first metastasis or death caused by the
disease, whereas OS was defined as the period between
the time of diagnosis and the date of last control or death.
Survival periods were calculated using Kaplan-Meier sur-
vival analysis as well as the detection of factors that may
affect survival using Cox regression analysis. A p-value of
< 0.05 was considered statistically significant.

Results

The median age of the patients was 71 years (range;
65-91 years). According to ADL, 121 patients (76.1%) were
evaluated as independent, 34 (21.4%) semi-dependent and
4 (2.5%) dependent. According to IADL, 69 patients (43.4%)
were considered independent, 67 (42.1%) semi-dependent
and 23 (14.5%) dependent. Sixty-nine patients (43.4%) had
1 comorbid disease, 62 (39.0%) had 2 and 26 (16.4%) had
3 or more. The most commonly reported comorbid diseas-
es were hypertension, diabetes mellitus, atherosclerosis
(and its complications), chronic obstructive pulmonary
disease (COPD) and osteoarthrosis.

Six asymptomatic patients (3.8%) were admitted due to
the lesion detected accidentally on screening mammogra-
phy. Sixteen patients (10.1%) had at least 1 family member
with breast cancer. Clinical and demographic features of
the patients are summarised in Table 1.

The most histopathological type was invasive ductal
carcinoma (87.4%). Sixty patients (37.7%) had grade 3 tu-
mour. ER status was positive (+) in 123 (77.4%) cases and
PR (+) in 105 (66.0%). The number of triple-negative pa-

tients was 17 (11.1%), HER2-positive was 43 (27.9%) and
HR-positive/HER2-negative was 94 (61%). Tumour charac-
teristics of the patients are shown in Table 1.

A total of 85 patients (53.4%) received adjuvant radio-
therapy and 96 patients (60.4%) received adjuvant che-
motherapy. Main treatment features of these patients are
summarised in Table 2.

One hundred patients (62.9%) received adjuvant hormo-
notherapy. Among the hormone-treated patients, 67 (67%)
used aromatase inhibitors (AIS) alone, 23 (23%) used
tamoxifen and 10 (10%) used AIS and tamoxifen. The me-
dian duration of adjuvant hormonotherapy was 25 months
(range; 1-96 months).

In the metastatic setting only 19 patients (12%) received
hormonotherapy as the first-line systemic treatment. Of
the 25 patients who received chemotherapy as the first-
line treatment of metastatic illness, 18 (72.0%) received
combination chemotherapy and 7 (28%) received mono-
therapy.

At the median 27-month follow-up (range; 6-139
months), 1-year OS rate for the entire cohort was 97.8%
whereas the 2-year OS rate was 90.5%. The predicted
5-year OS rate was 75.2%. Survival was not statistical-
ly significantly different with respect to the median age
(p = 0.58).

According to the ADL index of the entire study popula-
tion, DFS and OS of dependent patients were worse than
semi-dependentandindependent patients (0 =0.001, Fig.1;
p < 0.0001, Fig. 2, respectively). Median OS of dependent
patients was 12 months (range; 7.5-16.4 months), while
median OS of semi-dependent and independent patients
could not be determined.

Survival analysis according to the ADL index for the
non-metastatic subgroup at the time of diagnosis showed
that median DFS for the dependent group was 12 months,
whereas median DFS of semi-dependent and indepen-
dent patients could not be not determined (p < 0.001,
Fig. 3). Median OS time of the dependent patients was
12 months, and median OS of semi-dependent and inde-
pendent patients could not be determined. Median OS of
the dependent patients was worse than the other patients
(p < 0.001).

Disease free survival and OS were not statistically sig-
nificantly different between the entire study population
and the upfront non-metastatic group at the time of the
diagnosis according to the IADL (p > 0.005).

The survival analysis of the study population according
to the number of comorbid diseases showed an inverse
relation meaning OS was decreasing while the number of
comorbid diseases was increasing (p = 0.02) but DFS did
not change (p = 0.085).

The survival analysis of upfront non-metastatic pa-
tients according to the number of comorbid diseases
showed that DFS was decreasing while comorbid diseases
increased (p = 0.044), and OS was also decreasing but was
not statistically significant (p = 0.054).

In the Cox regression multivariant analysis, only ADL
was an independent prognostic factor for DFS (p = 0.001,
HR = 0.30). When evaluated for non-metastatic patient
subgroup, ADL remained an important prognostic indica-
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Table 1. Clinical — demographic and tumor characteristics of geriatric age patients with breast cancer

Characteristics n %
Dependent 4 2.5
Half dependent 34 21.4
Independent 121 76.1
IADL

Concomitant disease

One CD 69 433
2CD 62 39.0
>3(CD 26 16.4
unknown 2 13

Presenting symptom

Screen-detected 6 3.8

Painless mass 124 78.0

Other 29 18.2

IDC 139 87.4

ILC 8 5.0

Mucinous carcinoma 4 2.5

Others 8 5.0

N status
NO 58 42.5
N1 34 24.8
N2 31 22.6
N3 9 6.6
Gl 19 11.9
G2 56 35.2
G3 60 37.7
unknown 24 15.1

Education
illiterate 55 34.6
literate 38 23.9
primary education 31 19.4
high school and higher education 5 3.1
unknown 29 18.2

Characteristics n %
T status
T1-2 116 84.7
T34 21 15.3
unknown 22 13.8
Stage
stage 1 17 10.7
stage 2 64 40.3
stage 3 56 35.2
stage 4 22 13.8
Surgery
MRM 120 75.5
BCS 15 9.4
inoperable 24 15.1
ER status
ER (+) 123 774
ER (5 33 20.7
unknown 3 1.9
PR status
PR (+) 105 66
PR (-) 49 30.8
unknown 5 3.2
Subgroup
HR (+)/HER2(-) 94 61
HER2(+) 43 27.9
triple-negative 17 11.1

Family history

(breast carcinoma)

yes 16 10.1
no 141 88.6
unknown 2 1.3

ECOG PS — Eastern Cooperative Oncology Group Performance Status; BADL — basic activity of daily living; IADL — instrumental activities of daily living; MRM —
modified radical mastectomy; BCS — breast-conserving surgery; IDC — invasive ductal carcinoma, ILC — invasive lobular carcinoma, ER — estrogen receptor;

PR — progesterone receptor; HER — human epidermal growth factor receptor

tor (p = 0.04, HR = 0.30), as well as stage (p = 0.21, HR =
=2.67) and subtype of breast cancer (p = 0.004, HR = 3.09)
for OS.

Discussion

Due to improved life conditions, the number of elder-
ly people in the overall population is increasing in Turkey.
Ageing is an important risk factor in cancer development,
due to many reasons such as age-related molecular chang-
es, immune system deficiency and increased sensitivity
of the aging tissues to carcinogens [5]. As observed with
other types of cancer, the incidence of breast cancer also
increases with ageing [10]. According to SEER data, more
than half of cancer cases are 65 years of age or older [11].
In this study, the percentage of patients aged 65 years and

older was 15.6% among all breast cancer patients. The
lower percentage may be explained by inadequate cancer
screening and awareness as well as difficulties of elder-
ly people to reach medical services due to deficiency of
social assistance and economical reasons. Education has
a significant influence on overall survival. Patients with
the highest educational status also lived longer [12]. Ac-
cording to USA cancer statistics reported in 2010, the rate
of the elderly breast cancer patients who were admitted
with upfront metastases at the time of diagnosis was 6%
[13], whereas in a study conducted in Turkey, 59% of the
patients with metastatic breast cancer at the time of di-
agnosis were over the age of 50 years [14]. Furthermore,
because 35% of our study population was illiterate and
approximately 86% were poorly educated, 14% of the pa-
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Table 2. Basic features of treatment of geriatric breast cancer patients

Radiation therapy n %
Post MRM 73 45.9
Post BCS 14 8.8
Palliative RT
yes 18 11.3
no 54 34
Adjuvant RT
yes 85 53.4
no 74 46.6

Adjuvant chemotherapy

yes 96 60.4

no 63 39.6
Adjuvant treatment duration

less than 12 weeks 25 28.7

more than 12 weeks 62 713
Adjuvant anthracycline status

received 83 86.5

did not receive 13 13.5
Anthracycline preference

epirubisin 24 28.9

adriamisin 59 711

MRM — modified radical mastectomy; BCS — breast conservative surgery
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Fig. 1. Disease free survival (DFS) according to the ADL scale, for

whole group (p = 0.001)

tients admitted were in a metastatic stage at the time of
diagnosis. When the presenting complaints of the patients
were evaluated, the detection by screening mammogra-
phy was observed to be as low as 3.8%. Another study in
our country, mammography screening was observed 3.9%

Adjuvant chemotherapy denial reason n %
Early stage 10 15.9
Performance status bad 5 7.9
Advanced age 8 12.7
Patient refused chemotherapy 13 20.6
Received neoadjuvant 5 7.9
Up front metastatic 22 34.9

Adjuvant taxane status

received 47 49.5
did not receive 48 50.5
Taxane preference
paclitaxel 12 222
docetaxel 42 77.8
Adjuvant anthracycline + taxane status
received 42 437
did not receive 54 56.3
Trastuzumab
received 23 53.5
did not receive 20 46.5
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Fig. 2. Overall survival (OS) according to the ADL scale, for whole
group (p < 0.0001)

[15]. While the presence of breast cancer in a first-degree
relative increases the risk by at least 2-fold, the presence
of breast cancer in two first-degree relatives increases the
risk by 4- to 6-fold. When the familial history of breast
cancer was evaluated in the present study, approximate-
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ly 10.1% of the patients had a familial history of breast
cancer, consistent with the literature [16, 17] and 19% had
a history of cancer other than breast cancer in their family.

The majority of elderly patients with cancer die due
to comorbid diseases rather than cancer. Elderly breast
cancer patients usually have one or more pre-existing co-
morbid diseases such as heart diseases, COPD, hyperten-
sion, osteoarthrosis, diabetes mellitus, and atherosclerosis
[18, 19]. Similar to the literature, 43.3% of the patients had
1 comorbid disease, 39% had 2 and 16.4% had 3 or more
comorbid diseases in our study. Most commonly observed
comorbid diseases included hypertension, diabetes mel-
litus, atherosclerosis (and its complications), COPD and
osteoarthrosis. A Danish study confirmed that comorbid
conditions are an independent adverse factor for death
after breast cancer [20]. As expected, our study showed
that for the entire study population, the presence of more
than one comorbid disease had a statistically significant
unfavourable effect on OS. For DFS, although not statisti-
cally significant, there was an inverse correlation between
the number of comorbid diseases and DFS. Evaluation of
chronological age is not an appropriate approach to esti-
mate the individual life expectancy and to make therapeu-
tic decisions. Physical function is also an important factor
that affects survival. Evaluation of elderly patients with
cancer by ECOG performance status is mostly inadequate
because of the comorbid diseases that are present in the
majority of these patients.

It is possible to use CGA to evaluate the complete
health status of elderly patients. CGA is considered to
be more efficient for the care and treatment of elderly
patients in addition to standard medical evaluation, and
consensus guidelines recommend CGA for elderly patients
[21-24]. Therapeutic management of elderly patients
mainly consists of the evaluation of functional status,

social assistance, psychological status, nutritional status,
medications used and the diseases that affect morbidity
[22]. The conditions that may hinder cancer treatment
may be evaluated by considering factors such as compre-
hensive geriatric evaluation, comorbid disease, nutrition,
polypharmacy, early dementia, caregiver abuse, support,
transportation, administration of the financial issues and
shopping. Therapeutic and supportive strategies should be
determined and appropriate symptom management may
be ensured by classifying patients as dependent, semi-de-
pendent or independent. The patients who are dependent
on any type of help for ADL and who have poor social
assistance have the highest risk for encountering che-
motherapy-related complications. Cancer therapy com-
plications may be mitigated by determining the medi-
cal problems with previously undetermined CGA results,
ADL and IADL may be rapidly performed in an outpatient
clinic setting, and may provide independent information
regarding mortality and morbidity [7-9]. In a study where
the scoring was based on bathing ability, distance walked
and the ability to pull-push objects by an elderly person,
functional morbidity index was evaluated according to
physical functions of 4516 patients aged 70 years or older
[25]. This report demonstrated that patients who lost one
third of their functions had a survival less than 2 years,
whereas patients with excellent functions had a lower
mortality risk. Approximately 25% of the patients aged
65 years or older need assistance to meet the criteria of
ADL or IADL. Fifty percent of the people aged 85 years or
older need assistance to meet the criteria of basic ADL
(BADL). The guidelines recommend performing functional
evaluations in all elderly patients [26]. In a study conduct-
ed in Turkey, ADLs of people aged 60 years or older who
have been living in a house or in an institution were evalu-
ated and more than half of the patients were independent
intheir ADLs and semi-dependent in their IADLs [27]. In our
study, ADL-based evaluation showed 76.1% of the patients
were independent, 21.4% were semi-dependent and 2.5%
were dependent, whereas IADL-based evaluation showed
43.4% of the patients were independent, 41.5% were
semi-dependent and 13.8% were dependent. When the pa-
tients were compared in terms of OS and were found to be
dependent, semi-dependent or independent based on ADL
scoring of the study population, median OS was 12 months
for dependent patients and ADL-based dependency had
a statistically significant effect on OS, which was also the
case when patients with metastatic disease were exclud-
ed from the analysis. When an IADL-based evaluation was
performed for all groups, despite the observation of worse
OS in dependent patients, median survival times could not
be determined in each of the three groups due to the short
follow-up period. In patients with non-metastatic disease,
although not statistically significant, there was a trend
towards improved OS in independent patients. Similarly,
DFS results favoured significantly independent patients in
terms of ADL and IADL. Surgical approach was not differ-
ent between elderly and younger breast cancer patients
[28], thus our results were compatible with the literature.
In this study, age was not considered a differentiating
factor in radiation therapy choices. Although clinicians
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administer adjuvant chemotherapy to many patients with
breast cancer, they tend to give less chemotherapy to pa-
tients aged 65 years or older because geriatric patients
have a high percentage of comorbid diseases that may
interact with the therapy; the therapy is not well tolerated
due to ageing process and limited clinical data are avail-
able for this age group [29]. In a UK survey that investigat-
ed factors involved in decisions regarding chemotherapy
in HER2-positive early-stage breast cancers, comorbid dis-
eases were considered by 34% and age by 25% of clini-
cians [1]. In our study, 60.4% of the patients were admin-
istered adjuvant chemotherapy. Because chemotherapy
was not administered due to advanced age in only 15.9%
of the patients, a low percentage compared to the litera-
ture [1], age was a less important determinant in decisions
regarding chemotherapy in our centre. However, febrile
neutropenia was detected in approximately 14.7% and the
need for dose reduction in 15% of the patients indicating
that advanced pre-treatment examination is indispens-
able in elderly patients with breast cancer. EORTC [30] and
NCCN [21] Guidelines recommend the primary prophylac-
tic use of granulocyte colony-stimulating factor (G-CSF) in
cancer patients aged 65 years or older. In another study
on patients with metastatic breast cancer (MBC) aged
65 years or older, doxorubicin-containing regimens were
as effective as in younger patients and acute side effects
and cardiotoxicity did not differ from younger patients
[31]. In a prospective study in which age-related toxicities
were pharmacologically evaluated in the patients with
breast cancer treated with doxorubicin and cyclophospha-
mide, advanced age was not a contraindication for adju-
vant therapy for breast cancer and a significant correlation
was not demonstrated between age and effects such as
neutropenia, cardiac dysfunction and decrease in quality
of life [32]. The number of geriatric cancer patients is in-
creasing incrementally and will become a more important
health problem in the future. A substantial part of these
patients will need therapeutic agents with a high potential
for side effects, such as triple-negative or HER2+ adjuvant
chemotherapy and trastuzumab.

Studies have suggested that therapeutic regimens
used in young patients may also be used in medically fit
elderly patients. However, evaluation of performance sta-
tus has been emphasised to prevent severe side effects.
Age should not be the only differentiating factor in the
decision regarding therapy. This study demonstrated that
functional ADL and comorbid diseases were as effective
as tumour biology on OS. The evaluation to determine
the functional status of elderly patients may be conduct-
ed within a short period of time in outpatient oncology
clinics. Accordingly, a better determination can be made of
which patient will or will not tolerate chemotherapy and
the appropriate therapy can be administered.

The authors declare no conflict of interest.
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