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BREAST CANCER IS THE LEADING

contributor to cancer inci-
dence among women in the
United States.1 This tumor

ranks second after lung cancer as a
cause of cancer deaths among wom-
en.1 A total of 192200 new cases and
40200 deaths are estimated for 2001.2

The brunt of this high number of breast
cancer cases and deaths is borne by
women in the postmenopausal period
of life, defined herein as age 55 years
and older. Two thirds of all newly di-
agnosed female breast cancer patients
are in this age group.1 The peak inci-
dence rates, more than 400.0 per
100000 population, occur in women
aged 70 to 74 years (461.5), 75 to 79
years (482.3), and 80 to 84 years
(472.9). Women aged 85 years and
older have an incidence rate of 394.0
per 100000 population.1 Of deaths due
to breast cancer, 77% occur in pa-
tients aged 55 years and older.1 There
is an escalation of mortality rates with
each successive 5-year age group with
the highest rate, 200.4 per 100000
population, occurring in the 85-years-
and-older age group.1

Concurrent with an increased vul-
nerability to breast cancer, increasing

age also confers high risks for a num-
ber of other health problems.3,4 Post-
menopausal breast cancer patients fre-
quently have 1 or more preexisting
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Context Postmenopausal women aged 55 years and older have 66% of incident breast
tumors and experience 77% of breast cancer mortality, but other age-related health
problems may affect tumor prognosis and treatment decisions.

Objective Todocument thecomorbidityburdenofpostmenopausalbreastcancerpatients
and evaluate its relationship with age on disease stage, treatment, and early mortality.

Design and Setting Data were collected on breast cancer patients’ comorbidities
by retrospective hospital medical records review and merged with information on pa-
tients’ tumor characteristics collected from 6 regional National Cancer Institute Sur-
veillance, Epidemiology, and End Results cancer registries. Patients were followed up
until death or for 30 months from breast cancer diagnosis.

Participants Population-based random sample of 1800 postmenopausal breast can-
cer patients diagnosed in 1992 stratified by 3 age groups: 55 to 64 years, 65 to 74
years, and 75 years and older.

Main Outcome Measures Extent of disease, therapy received, comorbidity, cause
of death, and survival.

Results Seventy-three percent (1312 of 1800) of the sample was diagnosed with
stage I and II breast cancer, 10% (n=188) with stage III and IV breast cancer, and
17% (n=300) did not have a stage assignment. Of the 1017 patients with stage I and
stage II node-negative breast cancer, 95% received therapy in agreement with the
National Institutes of Health consensus statement recommendation for early-stage breast
cancer. Patients in older age groups were less likely to receive therapy consistent with
the consensus statement (P,.001), and women aged 70 years and older were sig-
nificantly less likely to receive axillary lymph node dissection as determined by logistic
regression analysis (P,.01). Diabetes, renal failure, stroke, liver disease, a previous ma-
lignant tumor, and smoking were significant in predicting early mortality in a statisti-
cal model that included age and disease stage. Breast cancer was the underlying cause
of death for 135 decedents (51.3%). Heart disease (n=45, 17.1%) and previous can-
cers (n=22, 8.4%) were the next major underlying causes. In the 30-month fol-
low-up period, 263 patients (15%) died.

Conclusion Patient care decisions occur in the context of breast cancer and other
age-related conditions. Comorbidity in older patients may limit the ability to obtain
prognostic information (ie, axillary lymph node dissection), tends to minimize treat-
ment options (eg, breast-conserving therapy), and increases the risk of death from
causes other than breast cancer.
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comorbid conditions at the time of di-
agnosis (eg, heart disease, chronic ob-
structive pulmonary disease, diabetes,
hypertension, and arthritis).5-8 Thus, the
prediagnostic health status of breast
cancer patients in middle and later
age groups may affect tumor progno-
sis and treatment decisions. Studies
have shown that age and comorbidity
strongly influence therapeutic deci-
sions and are associated with less ag-
gressive cancer therapy7-19 and that older
women are less likely to have an ex-
tensive pretreatment assessment.8,13,16-18

In studies of postmenopausal women
diagnosed with breast cancer, the ef-
fects of aging and the increased likeli-
hood of concomitant comorbidity
should be taken into account.13-15,19 An-
other crucial area for research on older
women with breast cancer is in the
evaluation of therapies in clinical tri-
als. Much of the data on cancer treat-
ment efficacy comes from clinical trial
investigations that tend to exclude
breast cancer patients aged 70 years and
older who are likely to have preexist-
ing diseases and other health limita-
tions.20,21

The complex clinical situation of ag-
ing and comorbidity in postmeno-
pausal breast cancer patients is illus-
trated in analyses conducted by the
National Institute on Aging (NIA) Epi-
demiology, Demography, and Biom-
etry and National Cancer Institute
(NCI) Surveillance, Epidemiology, and
End Results (SEER) Programs.6,22 This
article describes the comorbidity bur-
den of postmenopausal breast cancer
patients, investigates the relationship
of comorbidity to age and tumor stage,
assesses the effect of comorbidity on ini-
tial surgical treatment of breast can-
cer, and evaluates the impact of comor-
bidity on survival in the 30 months
following diagnosis.

METHODS
Women diagnosed with breast cancer
between January 1, 1992, and Decem-
ber 31, 1992, were randomly selected
within tumor registry and age stratum
to achieve approximately equal sample
sizes in 3 age groups: 55 to 64 years,

65 to 74 years, and 75 years and older.
Six SEER registries (Iowa; New Mexico;
Utah; San Francisco-Oakland, Calif; At-
lanta, Ga; and Seattle, Wash) partici-
pated in the study. The comorbidity
data were collected as a special study
in addition to those tumor registry data
routinely obtained as part of the NCI
SEER Program (eg, histology, extent of
disease, first course of treatment, and
vital status). General methods for the
NIA/NCI Study have been described in
detail.6,22 Physician notes, anesthesia
notes, nursing notes, discharge sum-
maries, and reports from radiology and
various laboratories provided the great-
est share of the information.

For this analysis, the comorbid con-
ditions present were classified as cat-
egory 1: current medical management
or diagnostic problem; or category 2:
not a current problem. If whether the
comorbid condition was concurrent
with the tumor diagnosis could not be
determined, the comorbidity was as-
sumed to be not a current problem (cat-
egory 2). The presence of comorbidity
refers to the “current management”
(category 1) unless otherwise speci-
fied. In addition, a set of comorbidi-
ties was designated as “high severity”
disease. These comorbidities are chronic
obstructive pulmonary disease (both
categories 1 and 2); diabetes requiring
insulin; high-severity heart disease such
as cardiac arrest, congestive heart fail-
ure (categories 1 and 2); current heart
conditions such as angina, arrhyth-
mia, cardiovascular disease, and myo-
cardial infarction (category 1); previ-
ous malignant cancer; and renal failure
(categories 1 and 2).

Staging was done using the Ameri-
can Joint Committee on Cancer classi-
fication system.23 Patients lacking suf-
ficient stage information are classified as
“stage unknown.” Surgical and radia-
tion therapies, administered or planned,
during the initial treatment interval (up
to 4 months) are collected by SEER reg-
istries. Data for early-stage breast can-
cer patients were analyzed. Data on sur-
vival were obtained through the SEER
Program. More than 99% of the pa-
tients were followed up to death or were

still alive at the end of the 30-month
postdiagnosis period used in this study.
Data for 1 patient were not included in
the survival analysis because time to
death could not be determined.

The Mantel-Haenszel trend test was
used to compare ordered categorical
variables. Logistic and Cox regression
models controlled for the sampling age
groups.24-28 Statistical tests were per-
formed against 2-sided alternatives. Un-
less otherwise stated, a level of P,.05
was used to determine statistical sig-
nificance. The SAS system was used to
perform analyses (SAS System, release
6.12; SAS Institute Inc, Cary, NC).

RESULTS
Age and Tumor Characteristics

The age range in the sample of 1800 pa-
tients was 55 to 101 years. Ninety-
three percent of the patients were white
(of whom 5% were reported as His-
panic), 5% were black, and 2% were
other races. The number of patients in
the age-stratified samples was 622, 624,
and 554 in the 55-to-64-year, 65-to-
74-year and 75-years-and-older age
groups, respectively. A subset of 127 pa-
tients aged 85 years and older was used
in some analyses. Details are also pro-
vided on 5-year age-specific groups be-
tween 55 and 84 years and 85 years and
older when possible.

Eighty-two percent of the patients had
infiltrating ductal carcinoma and 8% had
lobular carcinoma. Histology for the re-
maining 10% of patients included mucin-
producing adenocarcinoma, subtypes of
signet-ring cell carcinoma, medullary,
papillary, Paget, and inflammatory car-
cinomas. The 1992 breast cancer diag-
nosis was the first tumor recorded in the
SEER database for 85% of the patient
sample. For 13% of the patient sample,
this was a second diagnosis of a pri-
mary malignancy; for 2% of patients, it
was the third or fourth primary cancer
recorded in the SEER registry.

Age, Disease Stage, Treatment,
and Mortality
The stage distribution of the NIA/NCI
SEER Study breast cancer patient co-
hort by 5-year age groups and age 85
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years and older is shown in FIGURE 1.
Almost three quarters (n=1312) of the
sample was diagnosed with stage I
(n=807) and II (node negative, n=210;
node positive, n=295); 10% (n=188)
was diagnosed with stage III and IV
disease . A high propor t ion of
patients (n=300) did not have a stage
assignment.

The percentage of patients for
whom the stage was unknown was
associated with increasing age with an
average of 11% for women in the 3
youngest 5-year postmenopausal age
groups to 16%, 18%, and 22%, respec-
tively, for women in the 3 older age
groups. In patients aged 85 years and
older, the percentage increases to
slightly more than 50%. Inability to
assign a stage was due to insufficient
data on nodal, primary, and/or meta-
static tumor status.

Therapy
According to the NIH Consensus State-
ment for Treatment of Early Stage Breast
Cancer (ie, stage I and stage II node-
negative breast cancer), the recom-
mended therapy for stage I and stage
II node-negative breast cancer is de-
fined as either a partial mastectomy and
radiation (ie, breast-conservation
therapy) or a modified radical mastec-
tomy.29 Of the 1017 patients so classi-
fied, 95% received therapy in agree-
ment with the consensus statement
recommendation. Adjusted for dis-
ease stage, patients in older age groups
were less likely to receive therapy con-
sistent with the consensus statement
(P,.001) (TABLE 1).

In patients classified as having early-
stage disease who received partial mas-
tectomies, older patients received

radiation therapy less frequently
(P,.001). Multivariate modeling with
age group and stage showed that pa-
tients with stage II disease were more
likely to receive radiation therapy than
patients with stage I disease.

Prognostic Evaluation
The relationship between age group and
a known disease stage (FIGURE 2A) is
highly significant (P,.001). Fewer ax-
illary lymph node dissections (AxLND)
were performed in women aged 70
years and older, which accounts for the
high proportion of the older patients
whose tumors were classified as stage
unknown.

We investigated the frequency of ini-
tial surgical treatment that included
AxLND in women without obvious ad-
vanced disease (ie, stages IIIB and IV).
In a logistic regression model with the
size of the primary tumor as a covari-
ate, age group was a significant deter-
minant for receiving an AxLND.
Women in the 5-year groups starting
at age 70 years were significantly less

likely to undergo this procedure com-
pared with the youngest age group
(P,.001 for Wald x2 test). When in-
dividually added to the model contain-
ing age and tumor size, diabetes requir-
ing insulin, stroke, gastrointestinal tract
problems, mental health problems, and
a previous malignant tumor were sig-
nificant in predicting that the patient
was less likely to receive an AxLND. Age
group and tumor size remained signifi-
cant in each model.

Multivariate models including these
significant comorbidities did not alter
the odds ratios for age by more than 5%
and did not change the trend of less
AxLND with increasing age. Includ-
ing the significant comorbidities in the
model changed the odds ratio for the
oldest age group (.85 years) by less
than 1%. Paradoxically, when an
AxLND was performed in older women,
they tended not to receive breast-
conserving surgery (Figure 2B). A com-
parison of patients in whom a partial
mastectomy with AxLND was per-
formed vs treatment with a modified

Figure 1. Stage Distribution of Cancer by Age
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Table 1. Cancer Therapy in Patients With Stage I and Stage II Node-Negative (Early-Stage) Breast Cancer by Age*

Therapy

Age, y

55-59 60-64 65-69 70-74 75-79 80-84 $85 Total

Modified radical mastectomy 97 (57.7) 123 (60.6) 117 (59.1) 113 (63.1) 111 (73.5) 60 (72.3) 30 (85.7) 651 (64.0)

Partial mastectomy and radiation
therapy

68 (40.5) 75 (37.0) 74 (37.4) 56 (31.3) 29 (19.2) 14 (16.9) 3 (8.6) 319 (31.4)

Less than minimum expected therapy 3 (1.8) 5 (2.5) 7 (3.5) 10 (5.6) 11 (7.3) 9 (10.8) 2 (5.7) 47 (4.6)

Total 168 203 198 179 151 83 35 1017

*Data are presented as No. (%) unless otherwise indicated.
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radical mastectomy revealed that
women in the older age groups were
more likely to receive the more exten-
sive surgery. Adjusting for stage, an in-
crease with advancing age was seen in
the estimated odds of receiving a modi-
fied radical vs a partial mastectomy with
AxLND.

No Surgery
Seventy patients did not undergo sur-
gical therapy. Forty-five stage III or IV
breast cancer patients may not have re-
quired surgery either for staging or as

a primary therapy; 25 patients were un-
staged, of whom 12 were aged 85 years
or older. The unstaged patients did not
receive surgical therapy because the pa-
tient refused, surgery was not recom-
mended, or surgery was contraindi-
cated. Sixty-eight percent of these
patients died within the 30-month post-
diagnosis period. The median survival
within the follow-up period for these
unstaged patients was 17 months. Un-
staged patients 85 years and older who
did not receive surgery tended to have
more severe comorbidities than pa-

tients in this age group who received
surgery. However, the trend was not sta-
tistically significant.

Comorbidity
The number of comorbidities per indi-
vidual patient ranged from none to 13.
Seven percent of patients had no comor-
bidities recorded, 49% had 1 to 3, 34%
had 4 to 6, and 9% had 7 to 13. The to-
tal number of comorbidities increased
with age (P,.001), as shown in
FIGURE 3. Not surprisingly, the percent-
age of patients with “high-severity” co-
morbidities also increased with age
(P,.001).

The distribution of conditions var-
ied considerably by age group because
the age range for the breast cancer pa-
tient sample was 55 to 101 years. Some
comorbidities characteristically occur
in middle age or earlier; others occur
at older ages. Some comorbidities may
be etiologically related to the tumor,
while others are age-related and
chronic, but not necessarily disabling.
Major illnesses (eg, cancer, heart prob-
lems, and diabetes requiring insulin or
conditions related to these diseases)
may also be concurrent. FIGURE 4
shows these variations for selected com-
mon prevalent conditions.

The most prevalent condition in all
age groups was hypertension. Arthri-
tis ranked second or third across all age
groups. High-severity heart disease
(defined in the “Methods” section) af-

Figure 2. Distribution of Axillary Lymph Node Dissection and Modified Radical Mastectomy by Age
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Figure 3. Distribution of Total Number of Comorbidities by Age
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fected less than 6% of patients aged 55
to 59 years, but increased to second or
third in comorbidity prevalence for the
4 oldest age groups (16.4%, 22.6%,
32.5%, and 38.6% for age groups 70 to
74 years, 75 to 79 years, 80 to 84 years,
and 85 years and older, respectively).
The percentage of patients with 1 or
more severe comorbidities tended to in-
crease with each successive age group.
All trends shown in Figure 4 are
statistically significant with the ex-
ception of diabetes and chronic ob-
structive pulmonary disease. Other
comorbidities in which prevalence in-
creased significantly with age were eye
problems, low-severity heart disease,
anemia, depression, fractures, hearing
problems, osteoporosis, Parkinson dis-
ease, renal failure, and low-severity uri-
nary tract problems. The percentage of
current smokers decreased signifi-
cantly with increasing age. For pa-
tients with an assigned disease stage, the
classification was not influenced by co-
morbidity. After adjusting for age group,
no significant relationship of disease
stage with total number of comorbidi-
ties or the number of highly severe or
moderately severe comorbidities was
found. Neither was there a significant
relationship of comorbid conditions to
the likelihood of having an unknown
stage.

Previous Cancers
The proportion of patients with previ-
ous cancers increased by age: 11% for
those aged 55 to 64 years, 14% for those
aged 65 to 74 years, and 20% for pa-
tients aged 75 years and older. Fifteen
percent (n=268) of the breast cancer
patients had 1 or more previous can-
cers recorded in the SEER database for
a total of 301 cancers. Anatomic site was
recorded for 64% previous cancers. Ma-
lignancies of the breast (42%), corpus
uteri (14%), colon and rectum (14%),
melanomas (5%), cervix (4%), and
ovary (3%) accounted for more than
four fifths of the antecedent tumors with
known anatomic sites. The remaining
cancers included leukemia, non-
Hodgkin lymphoma, and cancers of
lung, bladder, and other sites.

Survival
Age group was a statistically significant
determinant of decreased survival in dis-
ease stages I (P=.007) and II (P,.001)
and unknown stage (P,.001). In dis-
ease stages III and IV, age group was not
a statistically significant determinant of
survival. The effect of comorbidity on
survival was explored using multivari-
ate models that adjusted for age group
and stage. Each covariate was added
separately to a model containing age
group and disease stage. Covariates that
added significantly to the model (P,.10)
were entered into a backward selection
procedure. Age group and stage were
forced into the model. Covariates that re-
mained after backward selection, their
risk ratios, and 95% confidence inter-
vals are shown in TABLE 2.

Advanced disease stage, older age, and
presence of certain specific comorbidi-
ties are associated with a higher risk of
dying. Patients with stage III disease were

at an 8-fold greater risk than stage I pa-
tients. Stage IV patients had a 27-fold in-
creased risk. Women aged 75 years and
older had a greater than 2-fold excess risk
compared with the youngest age group
(55-64 years); there was no significant
difference between the 2 younger age
groups (55-64 and 65-74 years). Renal
failure (acute and chronic), liver dis-
ease, and stroke or transient ischemic at-
tack increased the risk ratio by 2-fold or
greater compared with patients with-
out these comorbidities.

Cause of Death
In the 30-month postdiagnosis period,
15% (n=263) of the patients had died
(TABLE 3). Fifty-one percent (n=135)
of the total deaths occurring within 30
months were attributed to breast can-
cer. The percentage of deaths ascribed
to breast cancer decreased with age.

In the 2 oldest age groups, 75 to 84
years and age 85 years and older, fewer

Figure 4. Prevalence and Age Trends by Selected Comorbidities
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than half the deaths in the 30-month
period were due to breast cancer. The
proportion of patients dying and the
causes of death were similar for the age
groups 55 to 64 years and 65 to 74
years. Approximately 10% of the pa-
tients in these 2 age groups died within
30 months of diagnosis. In the older age
groups (75-84 years and age 85 years
and older), the percentages of patients

who died were much higher: 20% and
46%, respectively.

Other cancers and concomitant health
problems accounted for a greater pro-
portion of deaths in patients aged 75
years and older. Overall, 8.4% (n=22)
died of malignancies other than breast
cancer (metastases or another primary
tumor). With advancing age, heart and
cerebrovascular diseases became increas-
ingly important as causes of death.

COMMENT
Age and comorbidity limit diagnostic
tests and examinations, narrow treat-
ment choices, and are associated with
risk of early mortality in postmeno-
pausal women with breast cancer. This
wasparticularlyapparent for elderlypost-
menopausal patients (ie, aged 70 years
and older). Older patients were less likely
to have an AxLND and were less likely
to receive the therapy recommended by
the 1990 National Institutes of Health
Consensus Development Conference on
Treatment of Patients with Early Stage
Invasive Breast Cancer29 for early-stage
disease. Older patients with early-stage
disease who received partial mastecto-
mies were less likely to receive radia-
tion therapy. The total number of co-
morbidities reported increased by age
group. In our study’s 30-month fol-
low-up period, concurrent health prob-
lems and other cancers (another tumor
or metastases to a different cancer site)
accounted for a greater proportion of

deaths than breast cancer in patients aged
75 years and older.

Older women were more likely to have
their breast cancer classified as un-
known stage. This may have been due
to a presumed inability to tolerate sur-
gery because of other health problems
and also could have increased the like-
lihood of receiving less than optimal
therapy. Almost two thirds of the pa-
tients with unknown stage disease were
aged 70 years and older. The compro-
mised health status of elderly postmeno-
pausal breast cancer patients quite likely
precludes obtaining certain prognostic
information (ie, AxLND), and mini-
mizes the treatment options that may be
offered by the physician or accepted by
the patient. Poor health status may even
interact with the breast malignancy and
its treatment, possibly increasing the se-
verity of other conditions and the risk of
death from causes other than breast can-
cer. Finally, treatment alternatives may
be limited by the comorbidity resulting
in less aggressive therapy at the outset.

For women with stages I and II node-
negative breast cancer, the older the pa-
tient, the less likely she was to have re-
ceived an AxLND. Patients aged 75 years
and older, without obvious advanced
disease, received an AxLND less fre-
quently than younger patients, thus re-
sulting in a greater number of the old-
est patients with unknown disease stage
classification. Possible explanations for
the large number of patients (n=300) in
this category are that the axillary lymph
nodes may have been assessed clini-
cally negative by the physician; the pa-
tient may have been too ill to tolerate this
procedure; the patient was unable to pro-
vide informed consent; the physician
chose not to offer this option; the pa-
tient did not want an AxLND; and the
family did not want the patient to have
an AxLND. These findings are consis-
tent with those from previous studies and
reports7-19,30-34 indicating that age is as-
sociated with more conservative cancer
diagnostic and prognostic evaluations.

With a shift toward smaller breast
cancers as a result of more mammog-
raphy screening in the latter half of the
1980s and early 1990s,2 increasing

Table 2. Multivariate Model of 30-Month
Survival by Age, Cancer Stage, and
Comorbidity

Covariate

Risk Ratio
(95% Confidence

Interval)

Age group, y
55-64 (reference) 1.00
65-74 0.89 (0.61-1.28)
$75 2.46 (1.80-3.36)

Stage
Stage I (reference) 1.00
Stage II 2.32 (1.56-3.44)
Stage III 8.27 (5.33-12.85)
Stage IV 26.55 (17.48-40.31)
Stage unknown 3.58 (2.42-5.31)

Dichotomous variables*
Renal failure

(current/history)
3.30 (1.44-7.54)

Liver disease 2.87 (1.24-6.65)
Stroke/transient

ischemic attack
2.30 (1.21-4.37)

Asthma 1.98 (1.06-3.73)
Diabetes 1.76 (1.23-2.52)
Previous malignant

cancer
(current/history)

1.57 (1.12-2.20)

Smoking 1.54 (1.07-2.23)
Chronic obstructive

pulmonary
disease

1.49 (1.01-2.17)

Hypertension 0.77 (0.60-1.00)
Arthritis 0.66 (0.48-0.91)
Lipid problems 0.23 (0.07-0.77)

*Reference group is the group without the characteristic.

Table 3. Cause of Death According to Age Group*

Age, y

55-64 65-74 75-84 $85 Total

Breast cancer 48 (75.0) 33 (58.9) 38 (44.7) 16 (27.6) 135 (51.3)

Other cancer 4 (6.2) 6 (10.7) 9 (10.6) 3 (5.2) 22 (8.4)

Heart disease 4 (6.2) 4 (7.1) 18 (21.2) 19 (32.8) 45 (17.1)

Cerebrovascular disease 0 1 (1.8) 4 (4.7) 8 (13.8) 13 (4.9)

Digestive system 1 (1.6) 1 (1.8) 3 (3.5) 4 (6.9) 9 (3.4)

Alzheimer disease/dementia 1 (1.6) 0 4 (4.7) 2 (3.4) 7 (2.7)

Pneumonia 0 0 2 (2.4) 3 (5.2) 5 (1.9)

COPD/other respiratory 1 (1.6) 2 (3.6) 1 (1.2) 1 (1.7) 5 (1.9)

Other 5 (7.8) 4 (7.1) 2 (2.4) 2 (3.4) 13 (4.9)

Unknown 0 5 (8.9) 4 (4.7) 0 9 (3.4)

Total No. of Deaths 64 56 85 58 263

Total No. of Patients 622 624 427 127 1800

*COPD indicates chronic obstructive pulmonary disease. Data are presented as No. (%) unless otherwise indicated.
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numbers of clinicians believed that
AxLND was unnecessary for patient
management decisions not dependent
on axillary lymph node status.35-39 A
trend of not receiving AxLND was
documented in a large study of 84178
patients with local-stage breast can-
cer.40 The likelihood of not receiving
AxLND significantly increased from
1983-1987 to 1988-1993.40 Unmar-
ried, nonwhite, and older women were
less likely to have received AxLNDs.40

Certain comorbidities (eg, diabetes
requiring insulin, stroke, gastrointesti-
nal tract problems, mental health prob-
lems, and a previous malignancy) were
foundtobesignificantpredictorsofnon-
receipt of the AxLND in women with-
out obvious advanced disease. How-
ever, adjusting for the presence of 1 or
more of these comorbidities did not
explain the tendency for elderly patients
to receiveanAxLNDless frequently than
youngerpatients.Therecouldhavebeen
concern about the procedure’s poten-
tial morbidity in older patients.41 Almost
half of the patients classified as stage
unknown who did not receive surgery
were aged 85 years and older (12 of 25
patients). The small sample size prohib-
its extensive statistical modeling, but it
isnotable that68%of thesepatientswere
dead within the 30-month follow-up.

Stage of disease is a strong prognos-
tic indicator of survival for breast can-
cer patients as shown by the dramati-
cally increasing risk ratios for disease
stages II, III, and IV. Screening pro-
grams aimed at diagnosing breast can-
cers at lower stages would increase sur-
vival in women of all ages. Certain
comorbidities contributed to an abbre-
viated survival. Many of these are more
prevalent in the older age groups. Age
group was a highly significant prognos-
tic factor in stage I and II disease. The
risk ratio for the oldest age group was
significant in a multivariate model that
included 11 specific comorbidities.
These elderly patients are at risk not only
because of the comorbidities present at
the time of diagnosis but also may be at
increased risk for exacerbation of their
comorbidities concomitant with the di-
agnosis of cancer and for developing ad-

ditional comorbidities postdiagnosis.
They also may be more physiologically
vulnerable to treatment toxicity from the
current or previous cancers (eg, less re-
serve capacity in renal function). Even
with the individual comorbidities in the
model, there was an additional explana-
tory effect of having 6 or more comor-
bidities. The impact of a multiple co-
morbidity burden may be more than that
of the sum of the individual comorbidi-
ties. In disease stages III and IV, age was
not a statistically significant determi-
nant of survival in the first 30 months
following diagnosis. For these pa-
tients, the tumor burden may override
the effects of older age and concomi-
tant comorbidities.

Our study has some limitations. Be-
cause of the retrospective medical re-
cord review approach, we could not
include information on physical func-
tioning of the patients prior or subse-
quent to hospitalization. The data ob-
tained concerning medical procedures,
while detailed, was confined to the hos-
pital-based setting. The sample size was
not sufficient to explore the confound-
ing of age and increased comorbidity and
the effect of these factors on survival, es-
pecially on the ability to assign a breast
cancer disease stage.

The unique contribution of the NIA/
NCI SEER study, however, is a compre-
hensive assessment of comorbidity, gen-
eralizability, and sustained follow-up of
patient survival and mortality via a co-
ordinated, quality-controlled record-
keeping system in 6 state and regional
population-based cancer registries ac-
tive as NCI SEER registries since 1973.
Ourpopulation-based infrastructurebase
contrasts with other comorbidity inves-
tigations that are single-registry, single-
hospital, or multiple-hospital studies
confined to a single area.

The NIA/NCI SEER study’s strengths
lie in acquisition of data on health prob-
lems recorded by physicians, nurses, and
other health professionals as a routine
part of patient evaluation in combina-
tion with data on breast cancer charac-
teristics inaquality-controlled tumorreg-
istry record system. These data are more
clinically precise than those obtained

from patient self-reports or administra-
tive databases that use discharge data and
International Classification of Diseases,
Ninth Revision (ICD-9) codes with the in-
herent limitation that the patient would
have required hospitalization for the co-
morbid condition. Data abstracters were
specially trained SEER registry staff ac-
customed to working with medical re-
cords and tumor registry data. The ab-
stracters’ skillful probing of information
allowed us to address a wide spectrum
of comorbidities recorded for patients
aged 55 years and older. Some studies use
only a limited number of selected dis-
eases as key conditions or rely on hos-
pital-based mortality indices with 6
conditions. Our sample size permitted
analysis of age subgroups within sam-
pling strata and an opportunity to ad-
dress breast cancer issues affecting
women in their eighth and ninth de-
cades of life as well as younger women
to acquire a broader understanding of the
effect of the comorbidity burden on
breast cancer.

CONCLUSIONS
Given the incidence of breast cancer in
postmenopausal women, who may have
other health problems, research is cru-
cial to determine if treatment should dif-
fer according to age and health status.
Given the heterogeneity of individuals
within older age groups, age is not an ap-
propriate criterion for breast treatment
decisions.5,8,11-13,17-18,42 Aging and comor-
bidity must be incorporated into the
mainstream of breast cancer clinical re-
search and in clinical trials to evaluate
cancer treatment options for older
women. Explicit attention should be di-
rected to studies on effectiveness of
AxLND and radiation therapy in pa-
tients in the eighth and ninth decades of
life. The efficacy of less aggressive treat-
ment strategies in older breast cancer pa-
tients, especially women aged 70 years
and older, is an understudied area even
though the highest rates of newly diag-
nosed breast cancer occur in this age
group. In-depth studies must address the
physiological ramifications of having cer-
tain comorbid conditions and breast can-
cer in tandem in women with advanced
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age to ascertain their combined impact
on the cancer trajectory. Guidelines for
adjuvant chemotherapy, tamoxifen, or
both in older breast cancer patients
should be formulated on a firm founda-
tion of clinical research. Drug behavior
and response, optimal dose intensity, and
schedules are poorly documented for the
elderly population. Physicians must en-
courage screening and surveillance for
breast cancer in postmenopausal women.

Breast cancer assumes even greater
prominence as a public health concern
with the aging of the “baby boom” gen-
eration of women. In the first 3 decades
of this century, the proportion of older
women (ie, aged 65 years and older) will
increase from the current 14.5% to 21.3%
in 2030.43 Thus, even greater numbers
of women in this age segment of the
population will be vulnerable to breast
cancer. As long as prevention and cure
of breast cancer remain elusive, post-
menopausal women will require addi-
tional health resources to promote early
detection, optimum treatment, long-
term follow-up, and supportive care.
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