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Background: The National Institutes of Health (NIH) consensus statement recommends adjuvant therapy for

early breast cancer irrespective of age. However, the actual use of such therapy is not well documented among

women over 65 years of age.

Methods: We studied the frequency of use of adjuvant therapy and report the receipt of this therapy among 

200 women aged ≥65 years diagnosed with early breast cancer who were identified from the New Jersey State

Cancer Registry.

Results: In this population, 28% of patients received chemotherapy alone or in combination with hormonal

therapy, whereas 42% received hormonal therapy alone. Less than half of the women with estrogen receptor-

negative tumors received chemotherapy alone or in combination with hormonal treatment. Adjuvant therapy

was not prescribed in 30% of patients.

Conclusions: Despite NIH recommendations, the frequency of use of adjuvant therapy in New Jersey is low

among women over 65 years of age, regardless of their receptor status.

This study reports the 

frequency of use of 

adjuvant systemic therapy

for early breast cancer

among women 65 years of

age and older in New Jersey.
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Introduction

Because of the rapid growth of the elderly population
and the higher mortality due to breast cancer in this
age group, breast cancer in the elderly is a major pub-
lic health problem. Initial adjuvant systemic therapy
for breast cancer has been extensively evaluated in
clinical trials, and its efficacy in prolonging survival has
been established.1 Based on these findings, the Nation-
al Institutes of Health (NIH) Consensus Panel devel-
oped evidence-based guidelines for early-stage breast
cancer treatment.2 The consensus recommended that
adjuvant systemic treatment for stage I or stage II
breast cancer include (1) hormonal treatment for
receptor-positive tumors of ≤1 cm regardless of
involvement of axillary lymph nodes, (2) poly-
chemotherapy (≥2 agents) for receptor-negative
tumors >1 cm (both node-negative and node-positive),
and (3) hormonal treatment plus polychemotherapy
(≥2 agents) for receptor-positive tumors >1 cm (both
node-negative and node-positive).2

Although side effects of chemotherapy can be more
troublesome in older than in younger women, the major-
ity of older women can tolerate hormonal or chemother-
apy reasonably well.3 There is also evidence that med-
ical care that does not adhere to consensus standard
treatment is associated with a higher mortality rate in
both older and younger women.4 Although the frequen-
cy of use of adjuvant systemic treatment in patients with
early breast cancer is largely unknown, a recent study
that used the New Mexico Tumor Registry data reported
that only 11% of women with stage I, 47% with stage II,
and 68% with stage IIIA received chemotherapy.5 Fur-
thermore, across all tumor stages, the use of chemother-
apy decreased substantially with increasing age. Overall,
66% of women younger than 45 years of age received
chemotherapy compared with 44% of women between
50 and 54 years of age, 31% of women between 55 and
59 years of age, and 18% of women between 60 and 64
years of age.5 In that study, the decreasing pattern of
chemotherapy use with age continued even after adjust-
ment was made for prognostic factors.5

Cancer registry data are frequently obtained from
hospital discharge abstracts. Since adjuvant systemic
treatment is often administered in an outpatient set-
ting, it is likely that such treatment may be underre-
ported by cancer registries. The objective of this study
was to report the frequency of use of adjuvant systemic
therapy for early breast cancer among women ≥65
years of age in New Jersey.

Materials and Methods

Breast cancer cases used for this study were originally
selected from the New Jersey State Cancer Registry

(NJSCR) for a pilot study of factors associated with
breast cancer mortality in the elderly.

Selection of Fatal Cases
Fatal cases were women who died of breast cancer
between 65 and 85 years of age in New Jersey during
the period 1987–1998 and who were initially diagnosed
with breast cancer that was either localized or with
regional spread to lymph nodes as defined by the Sur-
veillance Epidemiology and End Results (SEER) Summary
Staging System. This corresponds to the American Joint
Commission on Cancer (AJCC) stages I (T1-N0-M0), IIA
(T1-N1-M0,T2-N0-M0), IIB (T2-N1-M0,T3-N0-M0) or IIIA
(T1-N2-M0,T2-N2-M0,T3-N1-M0,T3-N2-M0).6 The tumor
(T), node (N), and metastasis (M) in the above staging
system are defined as follows: T1 = tumor ≤2.0 cm in
greatest dimension, T2 = tumor >2.0 cm but ≤5.0 cm 
in greatest dimension,T3 = tumor >5.0 cm in greatest
dimension, N0 = no regional lymph node metastasis,
N1 = metastasis to movable ipsilateral axillary lymph
node(s), N2 = metastasis to ipsilateral axillary lymph
node(s) fixed or matted or in clinically apparent ipsi-
lateral internal mammary nodes in the absence of clini-
cally evident lymph node metastasis, M0 = no distant
metastasis, and M1 = distant metastasis.6

Cases were then stratified based on their receptor
status into estrogen receptor (ER+) and estrogen nega-
tive (ER–) cases. Among all women meeting these cri-
teria, we randomly selected 50 ER+ and 50 ER– breast
cancer cases. Cases in which the ER status was not
recorded in the registry were excluded.

Selection of Nonfatal Cases
Selection of Nonfatal CaNonfatal cases were selected from breast cancer sur-
vivors who were alive at least until the date of death of
the fatal case. One nonfatal case with no known recur-
rence of breast cancer was matched to each fatal case.
These were randomly chosen from all women who
matched the fatal cases on date of diagnosis (± 1 year),
their age at diagnosis (5-year age groups), SEER Sum-
mary Stage of breast cancer (localized or regional
spread to lymph nodes), and receptor status (ER+ or
ER–). Fatal and nonfatal cases of women who were not
New Jersey residents and nonfatal cases of women
who, upon receipt of medical information from
providers, were found to have probable evidence of
recurrence in their breast cancer were excluded. In
those cases, nonfatal cases were selected to match fatal
cases from a back-up pool of nonfatal cases.

Construction of a Representative Sample of
Elderly New Jersey Women With Breast Cancer
The case-control sampling method heavily represents
cases (50% of our sample were cases). Thus,combining
the nonfatal and fatal cases to determine the frequency
of use of adjuvant systemic therapy is inappropriate. To
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reconstruct a sample that was representative of the
elderly NJ women with early breast cancer, we
obtained the distribution of fatal and nonfatal cases of
early breast cancer among women 65 to 84 years of age
at diagnosis from the population-based NJSCR. To esti-
mate the frequency of use of adjuvant systemic therapy
in New Jersey, we calculated a weighted average using
the proportion of fatal and nonfatal ER+ (6.6% and
93.4%) and ER– (13.3% and 86.7%) early breast cancer
cases diagnosed during the years 1987 through 1998
from all records available in the NJSCR among women
≥65 years of age. On the basis of this information, we
gave less weight to the fatal cases and more weight to
the nonfatal cases in our sample. This enabled us to
reconstruct a representative sample of elderly
NJ breast cancer patients in the community.

Ascertainment of Adjuvant Systemic
Treatment and Confounding Variables
The NJSCR computerized files provided informa-
tion on subjects demographic characteristics
(age, race, ethnicity, and marital status), tumor
characteristics (date of diagnosis, stage, receptor
status, grade, and histologic type), and treatment
received (surgery, radiation therapy, chemothera-
py, and hormonal therapy with tamoxifen). Addi-
tional information was sought from patients’
treating physicians on adjuvant systemic treat-
ment. Physicians of patients included in the
study were mailed a questionnaire requesting
that they verify existing information obtained
from the NJSCR and provide information that
was missing on the NJSCR file. In instances when
information obtained from the NJSCR differed
from that provided by the treating physicians,we
considered the physician’s information to be
more accurate. Using this method, we were able
to obtain information on use of adjuvant systemic
therapy for 80% of the study population. Physi-
cians were also requested to provide information
on the presence of comorbid diseases for their
patients. We used this information to calculate
the Charlson’s comorbidity index for each
patient.7 This study was approved by the Institu-
tional Review Boards of the University of Medi-
cine and Dentistry of New Jersey and the New
Jersey Department of Health and Senior Services.

Statistical Analysis

We examined the distribution of demographic
and patient factors (age at diagnosis, race/ethnici-
ty, marital status, and Charlson’s comorbidity
index) as well as tumor characteristics (ER status
and progesterone receptor [PR] status, tumor

grade, histologic type, and SEER Summary Stage of the
tumor) in the study population. We then determined the
frequency of use of surgical therapy, hormonal therapy
alone, chemotherapy alone, and hormonal therapy in
combination with chemotherapy separately for subjects
with ER+ and ER– tumors. Subjects with missing treat-
ment information were not included in the calculation of
this frequency. Multivariate logistic regression models
were constructed with use of adjuvant hormonal and
chemotherapy as dependent variables and ER status,
PR status, stage,comorbidity index,patient age, and race
as independent variables. All analyses were done using
the SAS statistical software, version 9.1 (SAS Institute
Inc, Cary, NC).

Fatal Cases Nonfatal Cases Weighted
(n = 100)        (n = 100) Average*

Patient Characteristics
Age at diagnosis

65–69 yrs 23 21 21.2
70–74 yrs 28 31 30.7
75–79 yrs 33 32 32.1
80–85 yrs 16 16 16.0

Race/ethnicity
White non-Hispanic 89 91 90.8
Black non-Hispanic 8 4 4.5
Hispanic 2 2 2.0
Unknown 1 3 2.8

Marital status
Single 8 10 9.8
Married 39 38 38.1
Widowed 49 39 40.2
Separated/divorced 2 9 8.2
Unknown 2 4 3.8

Charlson’s comorbidity index
0 75 75 75.0
1 10 8 8.2
2 12 13 12.9
≥3 3 4 3.9

Tumor Characteristics
Estrogen receptor status

Positive 50 50 50.0
Negative 50 50 50.0

Progesterone receptor status
Positive 39 42 41.7
Negative 43 39 39.5
Unknown 18 19 18.9

Tumor grade (%)
Well/moderately differentiated  18.6 32  30.4
Poorly differentiated/anaplastic 43.3 37 37.7
Unknown 38.1 31 31.8

Tumor histology
Infiltrating duct carcinoma 78 70 70.9
Lobular carcinoma 7 10 9.7
Adenocarcinoma 2 6 5.5
Mucinous adenocarcinoma 4 1 1.3
Other 9 13 12.5

SEER Summary Stage
Localized 60 60 60.0
Regional spread to lymph nodes 40 40 40.0

* Percentages reported are calculated as a weighted average of the proportion of
fatal (0.116) and nonfatal cases (0.884) having the specific characteristic.

Table 1. —  Patient and Tumor Characteristics of the Study Subjects
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Results

Patient Characteristics
The demographic characteristics of the study subjects
are shown in Table 1. The study population was mostly
composed of women aged 70–79 years who were pre-
dominantly non-Hispanic whites and were either mar-
ried or widowed. A total of 75% of the women in the
study had a Charlson’s comorbidity score of zero. We
also calculated the frequency of occurrence of specific
comorbidity. Among subjects who were reported as
having at least one comorbid condition, 62.4% suffered
from various cardiovascular conditions including coro-
nary artery disease, hypertension, congestive heart fail-
ure, myocardial infarction, and cerebrovascular acci-
dents. Another 21.2% had a history of cancers other
than their breast cancer. A further 12.9% of the study
subjects suffered from respiratory conditions such as
asthma, chronic emphysema, and bronchitis, and 10.6%
had a history of diabetes mellitus. There were no sub-
stantial differences in demographic characteristics
between fatal and nonfatal cases.

Tumor Characteristics
The distribution of tumor characteristics in the study
population is displayed in Table 1. As a result of the strat-
ification by ER status in the study design, the proportion
of breast cancer patients with ER+ and ER– tumors was
equal. The distribution of subjects with PR+ and
PR–tumors was similar. Most women whose tumors
expressed ERs were also PR+ (63%). Similarly, 73% of
women with ER– tumors were also PR–. Breast cancer
patients were diagnosed with poorly differentiated or
anaplastic tumors more often than with well- or moder-
ately differentiated tumors. When stratified by ER status,
a higher percentage of women with well/moderately dif-
ferentiated tumors expressed ERs (44%) vs 20% who
were negative for ERs. Among those with poorly differ-
entiated or anaplastic tumors, 54% were ER–, while only
20% were ER+. Infiltrating duct carcinoma was the most
common histologic type observed among the study sub-
jects. Other histologic types included lobular carcino-
ma, adenocarcinoma, and mucinous adenocarcinoma.
More than half of the subjects had localized disease,with
about 40% having regional spread to lymph nodes.

Surgical and Radiation Therapy
Approximately 90% of the women in our
study population underwent either a lump-
ectomy or a mastectomy for their breast
cancers. Table 2 describes the use of surgi-
cal treatment for breast cancer by ER status.
Among women with ER+ or ER– tumors,
the use of mastectomy was higher among
nonfatal cases, whereas lumpectomy was
performed more often among fatal cases.
Radiation therapy was administered to 35%
of the women in the study.

Adjuvant Systemic Therapy
Overall, 42% and 14% of the study subjects
received hormonal therapy alone and chemo-
therapy alone, respectively. Chemotherapy in
combination with hormonal therapy was
reported for another 14% of the subjects, and
approximately 30% received no adjuvant sys-
temic treatment. Table 2 shows the frequen-
cy of use of adjuvant systemic therapy sepa-
rately for ER+ and ER– subjects. About 49%
of the subjects whose tumors were ER+
received hormonal therapy alone,while 11%
received hormonal therapy in combination
with chemotherapy. On the other hand,35%
of women with ER+ tumors were not pre-
scribed any adjuvant therapy. Among women
whose tumors did not express ERs,the preva-
lence of use of chemotherapy alone or in
combination with hormonal therapy was
23% and 17%, respectively. When the use of

Frequency and Percentage of Women Weighted
Receiving Adjuvant Systemic Therapya Averageb

Fatal Cases Nonfatal Cases
(n = 100) (n = 100)

ER+ Subjects
Surgical therapy

Mastectomy 9 (21.4) 14 (29.2) 28.7
Lumpectomy 31 (73.8) 27 (56.3) 57.5
No surgery 2 (4.8) 7 (14.6) 14.0
Unknownc 8 2

Adjuvant therapy
Hormonal therapy only 15 (45.5) 23 (48.9) 48.7
Chemotherapy only 5 (15.2) 2  (4.3) 5.0
Hormonal plus chemotherapy 8 (24.2) 5  (10.6) 11.5
No adjuvant therapy 5 (15.2) 17  (36.2) 34.8
Unknownc 17 3

ER– Subjects
Surgical therapy

Mastectomy 11 (22.0) 20 (40.0) 37.6
Lumpectomy 32 (64.0) 27 (54.0) 55.3
No surgery 7 (14.0) 3 (6.0) 7.1
Unknownc 0 0

Adjuvant therapy
Hormonal therapy only 8 (19.1) 14 (36.8) 34.4
Chemotherapy only 9 (21.4) 9 (23.7) 23.4
Hormonal plus chemotherapy 10 (23.8) 6 (15.8) 16.9
No adjuvant therapy 15 (35.7) 9 (23.7) 25.3
Unknownc 8 12

a Percentages are shown in parentheses.
b Weighted average for ER+ subjects = (0.066 × proportion of fatal cases receiving spe-
cific adjuvant therapy) + (0.934 × proportion of nonfatal cases receiving specific adju-
vant therapy).  Weighted average for ER− subjects = (0.133 × proportion of fatal cases
receiving specific adjuvant therapy) + (0.867 × proportion of nonfatal cases receiving
specific adjuvant therapy).
c In the calculation of percentages, subjects with unknown surgical, hormonal, and
chemotherapy information were excluded.

Table 2. — Receipt of Surgical and Adjuvant Systemic Therapy 
Among Study Subjects
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adjuvant therapy was stratified by stage of breast cancer
at diagnosis, we observed that hormonal therapy alone
was prescribed more often for localized breast cancer
(67.2% vs 37.5%). We also observed that a significantly
higher percentage of subjects whose tumors had spread
to regional lymph nodes compared to those that were
localized (62.5% vs 32.8%, respectively, P=.0015)
received chemotherapy alone or in combination with
hormonal therapy. Thus, our results indicated a higher
use of chemotherapy or combination therapy among
those who had node-positive breast cancer.

Table 3 presents the results from multivariate logis-
tic regression models with adjuvant hormonal and
chemotherapy as dependent variables. Patients with
cancers that had spread to regional lymph nodes were
significantly more likely to receive adjuvant chemother-
apy compared to those with localized tumors (odds
ratio [OR] = 4.75; 95% confidence interval [CI]
2.10–10.78) as were patients with PR– tumors (OR =
3.27; 95% CI 1.08, 9.94). These estimates were adjusted
for ER status, Charlson’s comorbidity index, and
patients’ age and race/ethnicity.

Contrary to the recommendations in the NIH con-
sensus statement,2 a significant proportion of women
with ER– tumors (34%, n = 22) were prescribed hor-
monal therapy alone. A closer look at the data revealed
that 8 women who were classified as ER– in the NJSCR
files were subsequently reported to be ER+ by their
physicians and/or hospitals. However, these cases were
analyzed as per their original assignment at the design
stage,and weights were calculated accordingly. In addi-
tion, 3 women were PR+. Data on use of adjuvant sys-
temic treatment were not available for 20 ER+ and 20
ER– subjects. This was predominantly due to two rea-
sons. First, for some patients, the NJSCR could not iden-
tify the treating physicians. Therefore, no additional
information could be obtained. Second, the treating
physicians could not locate the medical records of
some of the patients, either because the medical
records were destroyed or because the office staff
could not find the necessary information.

Discussion

Our study documents the pattern of use of adjuvant sys-
temic therapy among women ≥65 years of age with early
breast cancer. Overall,42% and 14% of the study subjects
received hormonal therapy alone and chemotherapy
alone, respectively. Chemotherapy in combination with
hormonal therapy was reported for 14% of the subjects,
and approximately 30% received no adjuvant systemic
treatment. Hormonal therapy was the most frequently
used treatment modality irrespective of hormonal recep-
tor status. Chemotherapy alone or in combination with
hormonal therapy was prescribed to less than half of the
women with ER– tumors.

We found that approximately 42% of NJ women
≥65 years of age with early breast cancer received hor-
monal therapy alone. This is in line with the results
obtained from other studies in which the use of this
treatment ranged between 17% and 81% among this
age group.5,8-12 Previous research has also demonstrat-
ed that the frequency of use of chemotherapy alone or
in combination with hormonal therapy among elderly
women with early breast cancer varies from as low as
2% to as high as 33%.5,8-12 In our study,about 28% of the
subjects received adjuvant chemotherapy alone or in
combination with hormonal therapy, which is consis-
tent with previous research.

An interesting finding of this study was that, con-
trary to NIH guidelines,2 a high proportion of ER–
women received hormonal therapy alone (34%) or in
combination with chemotherapy (17%). Data from sev-
eral clinical trials published in the 1980s demonstrated
an overall benefit of tamoxifen in reducing breast can-
cer mortality for both ER+ and ER– tumors.13-17 The
increased use of adjuvant hormonal therapy for recep-

Adjuvant Hormonal Therapy Odds Ratio (95% CI)
Estrogen receptor status

Positive 1.00
Negative 0.63 (0.25, 1.54)

Progesterone receptor status
Positive 1.00
Negative 0.54 (0.21, 1.42)
Unknown 0.57 (0.20, 1.61)

Stage
Localized 1.00
Regional spread to lymph nodes 1.33 (0.62, 2.83)

Charlson’s comorbidity index 1.45 (0.98, 2.14)
Patients’ age 1.03 (0.97, 1.11)
Race/ethnicity

Non-Hispanic white 1.00
Non-Hispanic black 0.98 (0.24, 3.97)
Hispanic 0.64 (0.08, 5.35)
Unknown 0.73 (0.09, 5.73)

Adjuvant Chemotherapy
Estrogen receptor status

Positive 1.00
Negative 0.73 (0.25, 2.11)

Progesterone receptor status
Positive 1.00
Negative 3.27 (1.08, 9.94)
Unknown 0.64 (0.17, 2.46)

Stage
Localized 1.00
Regional spread to lymph nodes 4.75 (2.10, 10.78)

Charlson’s comorbidity index 0.98 (0.71, 1.37)
Patients’ age 0.88 (0.82, 0.96)
Race/ethnicity

Non-Hispanic white 1.00
Non-Hispanic black 1.03 (0.22, 4.80)
Hispanic 0.81 (0.10, 6.68)
Unknown 0.77 (0.06, 9.33)

Table 3. — Factors Related to Use of Adjuvant Systemic Therapy
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tor-negative tumors in our population of women diag-
nosed during 1988–1998 may reflect the evidence
available to physicians at that time. However, with bet-
ter assays available for ER and PR tests, recent research
has shown no benefit of tamoxifen use among women
with receptor-negative tumors.18 Also, it has been sug-
gested that ER– women with a positive PR assay might
benefit from tamoxifen.2,19 In our study, we found that
7 out of the 22 women with ER– tumors who received
hormonal therapy alone were PR+. In such cases, the
decision to prescribe hormonal treatment may have
been driven by the patients’ PR+ status.

In our study, we found that 8 women who were
classified as ER– based on the NJSCR data were report-
ed to be ER+ by their treating physicians and hospitals.
Studies have reported considerable variability in tech-
niques of measurement of ER status between laborato-
ries20,21 as well as in the definitions for ER positivity.22 It
has also been postulated that tamoxifen may have
mechanisms of action other than its role of binding to
ER protein. It has been suggested that tamoxifen may
have an effect on insulin-like growth factor I levels, thus
extending its therapeutic benefit to postmenopausal
ER– women.23 There is some evidence that women
whose tumors express low but still detectable amounts
of ER protein may show a favorable response to tamox-
ifen despite being reported as ER–.2,21

Our study has its limitations, one of which is the
lack of information on tumor characteristics and treat-
ment for some patients. This was primarily due to three
reasons. First, information on women diagnosed with
breast cancer more than 7 years after diagnosis was not
available from the physicians, either because their
records were archived at an off-site location or were
destroyed. Second, names and contact information of
attending physicians and/or oncologists for some
study subjects were not available from the registry
data, thus making it impossible to obtain additional
treatment information. Third, for some patients, the
physicians identified from the registry had not con-
tributed to the patients’ breast cancer care and did not
have any information on other physicians who may
have evaluated the patient for their cancer treatment.
Despite these limitations, the adjuvant treatment infor-
mation obtained from the physicians was superior to
that available in the registry data, thus providing a better
estimate of the frequency of use of adjuvant systemic
treatment for early breast cancer among women ≥65
years residing in New Jersey.

Conclusions

Only about a quarter of women ≥65 years of age in New
Jersey received adjuvant chemotherapy. More signifi-
cantly, less than half of the women with ER– tumors

were reported to have received adjuvant chemotherapy.
Efforts in increasing the use of hormonal and adjuvant
chemotherapy may help to reduce the excess mortality
burden among elderly women with early breast cancer.
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