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Abstract

Purpose Decisions on the type of adjuvant treatment in
older breast cancer patients are challenging. Side effects of
chemotherapy have to be weighed against life expectancy,
comorbidities, functional status, and frailty on the basis of
studies usually excluding patients over 69 years. To aid
this decision, we analyzed a database of 6000 unselected
patients and of those evaluated elderly primary breast
cancer patients with hormone receptor-negative tumors
from 1963 until 2003 in respect of survival data depending
on adjuvant treatment.

Methods A total of 131 elderly (i.e., >65 years) patients
were observed retrospectively for a median of 72 months.
Patients received breast-conserving therapy or mastectomy
and adjuvant radiotherapy, chemotherapy, and endocrine
therapy. Data were collected from a hospital-intern
database.

Results Median age at diagnosis was 72 years. Mostly,
tumors were small (81 % T1, 17 % T2) but of unfavorable
grading (40 % G2, 35 % G3). Lymph nodes were positive
in 42 %. Mastectomy was performed in 65 %. While 42 %
of patients received radiotherapy, only 10 % were treated
with chemotherapy. Patients with G2 and G3 tumors
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(»p = 0.027), younger women (p = 0.012), and patients
with positive lymph node status (p < 0.0001) more likely
received chemotherapy. Recurrence-free survival was
longer in patients without chemotherapy (37 vs. 29 months,
p = 0.234). Overall survival was non-significantly shorter
in patients who received chemotherapy (59 vs. 81 months,
p = 0.131).

Conclusions In this analysis, adjuvant chemotherapy was
not associated with improved survival, presumably caused
by an a priori poor prognosis of these patients. For an aging
society more data are urgently needed to help selecting and
personalizing adjuvant treatment within subgroups of
breast cancer in older women.

Keywords Breast cancer - Elderly patients - Survival -
Neoplasm metastasis - Neoplasm recurrence

Background

Mean age of initial diagnosis of early breast cancer in
Germany is 63.5 (median 64.1 years, standard deviation
14.0 years). At the same time, age-specific incidence for
mammary carcinoma is greatest for women over the age of
84, with 420 newly diagnosed patients in every 100,000
women of the same age group [1]. Therefore, demographic
change will increase the number of older breast cancer
patients in future years [2].

Moreover, tumor characteristics change with increasing
life expectancy. Tumors tend to be bigger at first diagnosis
in elderly patients: one of the largest cancer registries in
Germany reports a median age at initial diagnosis of
women with pT1 tumors of 60 years while women suf-
fering from large pT4 tumors at first diagnosis are over
70 years old [1].
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Most older breast cancer patients suffer from well dif-
ferentiated (G1) tumors with positive hormone receptor
status showing typically low metastatic potential associated
with a comparably good prognosis [3, 4]. Almost 20 % of
tumors found in older patients are hormone receptor-
negative, but even in triple-negative tumors the prognosis
improves with patients’ age at first diagnosis [5, 6]. Nev-
ertheless, chemotherapy remains the only systemic
therapeutic option in these patients.

With age-dependent altering tumor characteristics and
increasing age of the patients at first diagnosis, selection of
adjuvant treatment becomes more difficult. Especially so in
the case of chemotherapy in which significant side effects
have to be weighed against comorbidities. Thus, treatment
decisions are mostly based on studies that usually exclude
patients over 69 years [7, 8].

To aid this decision, we retrospectively analyzed a
longitudinal dual center database of 6000 unselected pa-
tients and evaluated primary breast cancer patients over the
age of 65 with hormone receptor-negative tumors for re-
currence-free and overall survival depending on their ad-
juvant treatment options.

Patients and methods
Patient collective

Patient data were retrieved retrospectively from a database
of 6.096 breast cancer patients at the Department of Ob-
stetrics and Gynaecology, Ludwig-Maximilians-Universi-
ty, Munich, and the University Hospital in Berlin-
Charlottenburg, Germany, between 1963 and 2003 as
published before [9]. In this database, 131 patients met the
inclusion criteria:

1. age over 65,

2. primary tumor of stages I-III,

3. histologically negative hormone receptor status (i.e.,
estrogen and progesterone receptor negative).

All patients were registered in the database upon first
diagnosis. The median observation period was 72 months
(range 3-276 months).

Surgical therapy

Patients received surgical therapy of the primary tumor
according to clinical guidelines of that time period. 34 %
received breast-conserving therapy, whereas 66 % had a
mastectomy (65.6 %) [10]. In all cases a histological RO
resection was achieved.

In 84 % of the patients a dissection of axillar lymph
nodes of levels I and II was performed while 16 % of the
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patients did not undergo lymph node removal due to ad-
vanced age. If macroscopic metastasis was present, level
III lymph nodes were also removed.

Histological examinations

Tumor stage at first diagnosis was determined using the
revised tumor-node-metastasis (TNM) classification of the
American Joint Committee on Cancer (AJCC) [11]. Histo-
logical grading of the primary tumor was classified ac-
cording to Bloom and Richardson [12]. Hormone receptor
status was analyzed in specimens until 1986 in a radioim-
munoassay (RIA) with a protein-binding capacity of greater
than 3 fmol/ml being considered positive for the estrogen
receptor and greater than 5 fmol/ml for the progesterone
receptor. After 1987 the immune reactive score (IRS) ac-
cording to Remmele and Stegner was used with greater than
10 % stained nuclei being considered positive [13].

Adjuvant therapies

For patients who received adjuvant radiotherapy a total
dose of 50 Gy (separated into individual doses of 2 Gy
each) was scheduled, as well as a boost of 10 Gy in cases
of higher recurrence risk. Radiotherapy of the chest wall
after mastectomy was indicated if more than three lymph
nodes were involved or in case of T3 and T4 tumors.

Decisions on adjuvant treatment were made having
obtained informed consent of the patient and, from 2003
onwards, were based on discussions in an interdisciplinary
tumor board.

Targeted therapies (e.g., Trastuzumab) were not avail-
able outside of clinical trials in Germany before 2003, so
none of the patients in this analysis received an anti-Her2
therapy.

Statistics

For statistical evaluation of the data, the log-rank test was
used, with significance defined as p < 0.05. The survival-
rate curves were based on uni-variant survival estimation
and created using the Kaplan—Meier method.

Multi-variant analyses were used for comparison of
significance and independence of individual parameters
with respect to survival, by using the Cox regression
model. For data assessment we used the statistical software
“SPSS” (“Statistical Package for the Social Sciences”,
SPSS Inc., Chicago, Illinois, USA; Version 16.0).

Primary patient characteristics

Median age at diagnosis was 72 years (range 65-94) (see
Fig. 1). Most of the tumors were small (81 % pT1; 17 %
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Fig. 1 Patients’ age distribution in years

pT2; 1 % pT3; 1 % pT4) and moderately to poorly dif-
ferentiated (25 % G1; 40 % G2; 35 % G3).

The majority of the patients were nodal-negative (pNO
58 %; pN1 13 %; pN2 8 %; pN3 5 %; 16 % NX). Ac-
cording to the inclusion criteria, all patients had a negative
hormone receptor status both for estrogen and progesterone
receptor.

Adjuvant therapies

Overall, 60 % of the patients had any form of adjuvant
therapy while 2 % rejected it at all. For the remaining
38 %, no further treatment had been recommended.

All patients who underwent breast-preserving surgery
received postoperative radiotherapy; 13 % had radio-
therapy of the thoracic wall after mastectomy. Radio-
therapy was performed in 42 % of the patients.

To approximately 10 % of the patients adjuvant che-
motherapy was administered while none of the patients
over the age of 75 had any form of chemotherapy as part of
their treatment of primary breast cancer. 12 % of the pa-
tients received endocrine therapy despite negative hormone
receptor status. None of the patients underwent endocrine
therapy subsequent to adjuvant chemotherapy.

Survival data

During the observation period of median 72 months, 58 %
of the patients suffered any form of recurrence. Median
recurrence-free survival (RFS) was 33 months. In 25 %
local recurrences occurred and 21 % of the patients expe-
rienced distant metastases. Regional recurrences (in the
ipsilateral lymph nodes) were recorded in 12 % of cases.

Recurrence-free patients had a 5-year overall survival
(OS) of 95.4 % and a 10-year OS of 90.6 %. Survival rates

after distant metastases were: 5-year OS 35.2 %, and
10-year OS 15.1 %. 54 % died of tumor-specific causes.

Results
Effect of adjuvant therapies on survival
Radiotherapy

Patients who had adjuvant radiotherapy (42 %) did not
survive significantly longer than women who did not re-
ceive radiotherapy.

44 % of patients who had radiotherapy died within
10 years due to tumor-related causes in comparison to
39 % of the patients in whom no adjuvant radiotherapy was
performed (p = 0.619).

Endocrine treatment

For those 12 % of patients who received endocrine therapy
in spite of negative receptor status, survival statistics were
not different to patients without any endocrine therapy
(p = 0.427) (Table 1).

Chemotherapy

Recurrence-free survival was insignificantly shorter in
those elderly patients who were treated with chemotherapy,
compared to those who did not receive chemotherapy (37
vs. 29 months, p = 0.234). Patients who had adjuvant
chemotherapy had a non-significantly shorter OS than pa-
tients without chemotherapy (59 vs. 81 months, p = 0.131)
(see Fig. 2). After 10 years, 92.3 % of the women who had
undergone chemotherapy had died, compared with 69.5 %
of those who had not undergone adjuvant chemotherapy.
Chemotherapy had no effect on OS with regard to non-
tumor-related death (p = 0.914).

In the first 10 years, 77 % of the patients with che-
motherapy died of a tumor-specific cause compared to
38 % of the patients without chemotherapy (p = 0.012)
(see Fig. 3).

Characteristics of elderly patients with hormone receptor-
negative breast cancer who received chemotherapy

All patients who received chemotherapeutic agents were
under the age of 76 and had a positive nodal status as well
as moderately to poorly differentiated tumors (G2 and G3).
In multivariate analysis the decision towards adjuvant
chemotherapy significantly depended on patients’ younger
age (p = 0.012), tumor grade (p = 0.027) and positive
nodal status (p = 0.0001).
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Table 1 Age and tumor-specific characteristics with or without
chemotherapy

Received Did not receive  Significance
chemotherapy  chemotherapy (p value)
(%) (%)
Number (%) 13 (9.9) 118 (90.1)
Age
65-75 years 13 (100) 78 (66.1) 0.012
Over 75 years 0 40 (33.9)
Type of tumor
Lobular 5 (38.5) 30 (25.4) 0.313
Ductal 8 (61.5) 88 (74.6)
Tumor size
pTla—c 11 (84.6) 94 (79.7) 0.671
pT2, pT3, pT4 2 (15.4) 24 (20.3)
Grading
Gl 0 33 (28) 0.027
G2, G3 13 (100) 85 (72)
Nodal status
Negative 0 91 (77.1) <0.0001
Positive 13 (100) 27 (22.9)
Type of surgery
BCT 3(23.1) 51 (43.2) 0.161
Mastectomy 10 (76.9) 67 (56.8)
Radiotherapy
Not performed 10 (76.9) 65 (55.1) 0.131
Performed 3(23.1) 53 (44.9)
Endocrine treatment
No 13 (100) 102 (86.4) 0.156
Yes 0 16 (13.6)
Tumor recurrence
No 1(7.7) 54 (45.8) 0.004
Yes 12 (92.3) 64 (54.2)

After chemotherapy 8 % of the patients remained re-
currence free while this was the case in 46 % of the pa-
tients who had no chemotherapy (p = 0.004).

Discussion

In this retrospective database analysis of elderly, surgically
treated, hormone receptor-negative breast cancer patients of
two German university hospitals over a 40-year time period
until 2003 we could demonstrate that adjuvant chemother-
apy was recommended for patients that were younger than
75 years and had advanced disease or poorer tumor grading.
These patients showed non-significantly shorter survival
compared to patients without chemotherapy.

Possible reasons for these findings might be that the
prognosis of these patients was so poor they did not benefit
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from chemotherapy whatsoever, at least not from the cy-
tostatic regimens available at the time of their diagnosis.

Most of the patients who received chemotherapy un-
derwent mastectomy and consecutively were not treated
with radiotherapy. This fact might have affected recur-
rence-free survival in this group as well due to withholding
of the known protective effect of adjuvant radiotherapy
regarding disease recurrence [14, 15].

In the whole patient collective, more than half of the
patients suffered a tumor recurrence, in the group to whom
chemotherapy was administered this was observed in over
90 % explaining the poor survival data of this group.

As a positive lymph node status is known to be the
strongest prognostic parameter in breast cancer [16] it is not
surprising that all of the patients who received chemother-
apy were nodal positive while in only 23 % of the women
without chemotherapy lymph node metastases were present.

On the other hand, as this is a retrospective analysis in a
non-randomized patient group, recurrence-free and overall
survival rates for a matching cohort without chemotherapy
remain unclear. Possibly, the patients would have suffered
recurrences or died even earlier if not treated with cyto-
static agents.

Effectiveness of chemotherapeutic regimens has been
doubted by some authors [17] and according to the pre-
sented data a significant benefit could not be shown either,
since only 8 % of patients with chemotherapy did not
suffer a tumor recurrence compared to 46 % without che-
motherapy. Nevertheless, cytostatic agents become more
effect-focused at the same time trying to minimize side
effects. Together with newer therapeutic regimens (such as
PARP inhibitors, antiangiogenetic drugs and anti-Her2
agents) more individualized tumor therapies are available.
Moreover, recently diagnostic tests have been developed
that can assist the decision-making process of adjuvant
therapy and for or against chemotherapy [18, 19].

However, following a recent diagnosis of cancer, older
women often receive less than standard therapy [20]. There
are trends to decreased surgical rates, less frequent adju-
vant radiation therapy following breast-conserving therapy
and increased rates of primary endocrine therapy [21].

In a recent analysis in breast cancer patients, elderly
guideline-adherently treated patients showed a better out-
come than patients not treated conform to guidelines. Even
compared to non-elderly study participants outcome of
these patients was not significantly inferior [22].

During most of the 40 years that are included in these
analyses, tools that help in deciding on adjuvant
therapeutic options were not available. Even now, online
implements are generated from and validated in databases
that primarily include women age 69 and younger [23].

As for other tumor subgroups decisions on adjuvant
therapy in hormone receptor-negative elderly breast cancer
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patients will depend on life expectancy, comorbidities,
functional status and frailty [24]. However, specific side
effects of chemotherapeutic agents and the intention not to
harm often restrict chemotherapy to those patients with an
especially challenging tumor biology that nowadays goes
beyond mere receptor negativity [25, 26]. That kind of
selection effect could be demonstrated in the data presented
here.

In the study population from 1963 to 2003, Her2-data
were not available. In a contemporary setting, a significant
proportion of these patients might profit from targeted Her2

I I I I
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therapy [27], which, however, still has to be accompanied
with chemotherapy.

Nevertheless, there is evidence that adjuvant che-
motherapy reduces the mortality rate in older patients with
triple-negative breast cancer, except when tumors are very
small or if life expectancy is less than 5 years [8]. A meta-
analysis of the Early Breast Cancer Trialists’ Collaborative
Group (EBCTCG) showed a 6 % reduction in the 10-year
mortality rate by adjuvant chemotherapy with cyclophos-
phamide, methotrexate, and 5-flurouracil (CMF) in patients
between the ages of 50 and 69 with triple-negative tumors

@ Springer
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[28]. More pronounced effects concerning recurrence-free
survival might be achieved with more advanced che-
motherapy regimens [29]. Unfortunately, our data do not
differentiate between various chemotherapeutic regimens,
but patients who did receive chemotherapy did not expe-
rience an increase in non-tumor-related incidents, which
seems to be reassuring with respect to an age-adapted
recommendation of chemotherapy at all.

In our data adjuvant chemotherapy was not significantly
associated with an improvement in the tumor-specific
survival, presumably caused by an a priori poor prognosis
of the treated patient group. For an aging society more
clinical study results from prospectively randomized trials
are urgently needed to help selecting and personalizing
adjuvant treatment within subgroups of breast cancer in
elderly women.
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