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Background: The number of elderly patients with breast
cancer is increasing. Limited age-related information avail-
able about this disease prompted this study.Patients and
Methods:The study population was derived from 50 828 and
256 287 patients with invasive breast cancer in San Antonio
breast cancer databases and the Surveillance, Epidemiology,
and End Results (SEER) registry, respectively. Tumor bio-
logic and clinical characteristics, local and systemic thera-
pies, and survival according to the patient’s age were ana-
lyzed. Survival was also compared with that of age-matched
women from the general population.Results:In patients 55
years old or older, there was an association between increas-
ing age at diagnosis and the presence of more favorable
biologic characteristics of the tumor, including more tumors
that express steroid receptors, lower proliferative rates, dip-
loidy, normal p53, and absence of the expression of epider-
mal growth factor receptor and c-erbB2. In older patients
with lymph node-negative disease and/or small tumors, the
observed and expected survivals were almost identical. In
the SEER registry, the 8-year survival of lymph node-
negative patients relative to the expected survival of age-
matched women from the general population was 1.01 (95%
confidence interval [CI] = 0.98–1.04) for patients 70–74 years
old, 1.06 (95% CI = 1.01–1.11) for patients 75–79 years old,
and 1.09 (95% CI = 0.98–1.20) for patients 80–84 years old.
Conclusion: In women 55 years old or older, advancing age
is associated with more favorable tumor biology, and breast
cancer survival in older women is similar to survival in the
general population irrespective of disease status. This favor-
able outcome should be considered when making clinical
decisions in older patients. [J Natl Cancer Inst 2000;92:
550–6]

The general population of the United States is aging(1). The
population 65 years old or older represented 11.3% (25.5 mil-
lion) of the total population in 1980 and is anticipated to repre-
sent 20.1% (70.2 million) by 2030(2). In addition, there is an
upward age shift within the population 65 years old or older.
Thirty-two percent of the population 65 years of age or older
were 75 years old or older in 1980, compared with an anticipated
51% in 2000(2). Because the incidence of breast cancer in-
creases with age(3), the changing demographics of the U.S.
population will lead to more cases of breast cancer in the popu-
lation 65 years old or older. Data from the Surveillance, Epide-
miology, and End Results (SEER) Program1 show that 37% of
the patients with breast cancer diagnosed in 1973 were 65 years
or older compared with 46.7% in 1995(4). By applying these
statistics to the approximately 175 000 new cases of breast can-
cer in 1998(3), we estimate that each year more than 80 000 new
cases of breast cancer will be diagnosed in women 65 years old
or older.

Although the number of elderly patients with breast cancer is

increasing, knowledge about possible differences in the biology
and clinical outcomes of breast cancer according to age is lim-
ited. The relative underenrollment of patients 65 years old or
older in clinical trials is an important factor contributing to this
limited knowledge(5). In spite of the paucity of data, physicians
consider age to be an important determinant of therapy, and the
pattern of care of breast cancer patients differs depending on age
(6–10).Clearly, more information about the biology and clinical
features of breast cancer is needed to support the different ap-
proaches to therapy in elderly patients.

Furthermore, the impact of small breast tumors on the sur-
vival of elderly patients is not known. This is an important
aspect to explore because the indolent nature of breast cancer in
postmenopausal women(11) and the competing causes of mor-
tality from other comorbid conditions might interact with breast
cancer and influence its impact on mortality(12–14).The iden-
tification of women with indolent tumors who are unlikely to die
of their tumors would have a substantial impact on screening
strategies and on the clinical management of these patients.

In this study, we have explored the clinical and biologic
characteristics of elderly women with breast cancer in the San
Antonio breast cancer databases and in the SEER registry. In
addition, we have identified specific subsets of elderly patients
with breast cancer who have survival that is similar to that
expected in the general population irrespective of disease status.

PATIENTS AND METHODS

Study Population

The study population was derived from 50 828 and 256 287 patients with
invasive breast cancer who are included in San Antonio breast cancer databases
and in the SEER registry, respectively. As reported elsewhere(15,16),patients
are included in the San Antonio databases because steroid receptors and other
biologic assays were performed in a central laboratory on tissue from primary
tumors. More than 370 academic and community institutions have submitted
tissue and clinical data. Demographic and survival data were obtained by direct
review of the medical records or tumor registry records performed by the data
managers of the San Antonio databases or by data collection forms completed by
the offices of the referring physicians.

The SEER Program, established in 1973, is a collection of nine population-
based cancer registries in the United States, which collect and submit cancer
incidence and follow-up data to the National Cancer Institute. The study popu-
lation was identified from all registered patients with invasive breast cancer from
1973 through 1995 with follow-up information submitted until August 1997(4).
Patients coded as havingin situ tumors were excluded from this study. The
SEER Program started collecting data on tumor size and lymph node status in
1988 and data on steroid receptor status in 1990.

Affiliations of authors:S. G. Diab, Rocky Mountain Cancer Centers—Aurora,
CO; R. M. Elledge, G. M. Clark, Breast Center at Baylor College of Medicine,
Houston, TX.

Correspondence to:Sami G. Diab, M.D., Rocky Mountain Cancer Centers—
Aurora, 1700 S. Potomac St., Aurora, CO 80012 (e-mail: sami.diab@
usoncology.com).

See“Notes” following “References.”

© Oxford University Press

550 ARTICLES Journal of the National Cancer Institute, Vol. 92, No. 7, April 5, 2000

D
ow

nloaded from
 https://academ

ic.oup.com
/jnci/article/92/7/550/2633622 by guest on 20 August 2022



Prognostic Factors in the San Antonio Databases

Concentrations of estrogen receptor and progesterone receptor were evaluated
by the modified dextran-coated charcoal assay(17). For estrogen receptors and
progesterone receptors, respectively, levels of 3 fmol/mg or more and 5 fmol/mg
or more were considered to be positive. The S-phase fraction (the fraction of
tumor cells in S phase of the cell cycle) and DNA ploidy were evaluated by flow
cytometry(15,16).S-phase fractions of 6.7% or more for diploid carcinomas and
11.0% or more for aneuploid carcinomas were considered to be high. We de-
termined the c-erbB2 status by western blotting(18). The cutoff value between
low and high protein expression was 1 U/mg of protein. Epidermal growth factor
receptor was measured by a radiobinding assay, and levels of 10 fmol/mg of
protein or more were considered to be positive(19). We determined the p53
status by immunohistochemistry, and negative nuclear staining was a surrogate
marker for normal p53(20).

Survival Data

The beginning and end dates for survival calculations are the date of diagnosis
of breast cancer and the date of last follow-up or death, respectively. The ob-
served survival rate is the actual probability of surviving a specific time interval
calculated from the cohort of breast cancer patients by the method of Kaplan and
Meier (21). The expected survival rate is the probability of surviving the speci-
fied time interval in the general U.S. population. For patients in the San Antonio
databases, age-matched mortality rates for females from the general population
were calculated on the basis of life expectancy tables (1994) from the U.S.
National Center for Health Statistics,Vital Statistics of the United States (22),
which are available through the Library of Congress, Washington, DC.

Expected probabilities in the SEER database have been generated from the
U.S. population and are matched to the cohort patients by race, sex, age, and date
of diagnosis. Relative survival is the observed survival probability for the speci-
fied time interval adjusted for the expected survival. The reported survivals and
the 95% confidence intervals (CIs) for patients in SEER are the survival at 8
years except where indicated.

Individual category numbers for the cause of death are those coded according
to the ninth revision of the International Classification of Diseases(23). The
codes used for breast cancer-related deaths are 1740–1749.

Statistical Methods

The clinical and biologic characteristics of breast cancer according to age were
compared by use of contingency tables and Mantel–Haenszel tests for linear
associations. Survival curves were estimated by the method of Kaplan and Meier
(21). Analyses were performed with SAS® Version 6.11 (SAS Institute, Cary,
NC) for patients in the San Antonio databases and with SEER* Stat Version 1.1
provided by the Cancer Statistics Branch of the National Cancer Institute(4). All
P values are from two-sided tests.

RESULTS

Tumor Characteristics and Therapy Based on Age

Of 50 828 and 256 287 patients with invasive breast cancer in
the San Antonio breast cancer and SEER databases, 35 154
(69%) and 171 424 (67%) were 55 years old or older, respec-
tively. Since the SEER Program did not start recording tumor
size until 1988 and receptor status until 1990, tumor size is
available for 71 071 patients, estrogen receptor status is available
for 44 598 patients, and progesterone receptor status is available
for 43 155 patients. Table 1 summarizes the tumor characteris-
tics according to age of the patient in the San Antonio databases.

There were statistically significant differences in histology
based on age, with older patients having more lobular and mu-
cinous carcinomas in both the San Antonio databases (Table 1)
and the SEER registry (data not shown). Patients 85 years old or
older had larger tumors at diagnosis than younger patients. Only
8% of patients 85 years old or older had tumors smaller than 1
cm compared with 12%–14% of younger patients in the San
Antonio databases (P<.001). Similarly, in SEER, the percentage
of patients 85 years old or older with tumors smaller than 1 cm

was 10% compared with 17%–20% of younger patients (P 4
.001).

In spite of the larger tumor size, older patients had tumors
with more favorable biologic characteristics (Table 1). In the
San Antonio databases, the older the patients, the higher the
likelihood that the tumor had estrogen receptors and progester-
one receptors. The number of tumors with estrogen receptors
increased from 83% in patients 55–64 years old to 87% in pa-
tients 65–74 years old to 90% in patients 75–84 years old to 91%
in patients 85 years old or older (P<.001). Similar trends were
observed for the other biologic characteristics. Compared with
younger patients, older patients had more tumors that were dip-
loid, had a low S-phase fraction and normal p53, and were
negative for epidermal growth factor receptor and c-erbB2

Table 1.Tumor characteristics by age group in the San Antonio databases*

Age group 55–64 y 65–74 y 75–84 y ù85 y

No. of patients 12 101 13 123 7873 2057

Histology
No. with data 11 882 12 877 7735 2018
NOS,† % 85 83 82 79
Lobular, % 8 9 9 10
Mucinous, % 1 2 4 6
Tubular, % 1 1 1 1
Medullary, % 2 1 1 1
Others, % 3 3 3 4

Tumor size
No. with data 11 454 12 427 7524 1964
<1 cm, % 13 14 12 8
1–1.9 cm, % 39 41 41 38
2–4.9 cm, % 40 37 38 44
ù5 cm, % 9 8 8 10

Positive lymph nodes
No. with data 11 545 12 310 6805 1302
0, % 59 65 66 61
1–3, % 22 20 21 24
ù4, % 18 15 14 15

Estrogen receptors
No. tested 11 970 12 978 7802 2046
Positive, % 83 87 90 91

Progesterone receptors
No. tested 11 664 12 710 7697 2028
Positive, % 57 63 64 66

Ploidy
No. tested 10 522 11 716 7311 1947
Diploid, % 46 50 52 52

S-phase fraction
No. tested 8958 10 124 6313 1704
Low, % 51 57 61 60
Intermediate, % 20 19 19 21
High, % 29 24 20 19

p53‡
No. tested 478 434 117 23
Negative (normal), % 51 55 59 61

c-erbB2
No. tested 985 993 536 99
Negative, % 79 85 86 90

Epidermal growth factor receptor§
No. tested 603 639 367 90
Negative, % 83 85 89 90

*Statistically significant differences (P<.001; Mantel–Haenszel test) were
found for each variable according to age except where indicated.

†NOS4 no special type.
‡P 4 .030 (Mantel–Haenszel test).
§P 4 .003 (Mantel–Haenszel test).
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(Table 1). The data from SEER also supported similar associa-
tions between age and favorable biologic characteristics. In
SEER, tumors with estrogen receptors were found in 68%, 78%,
83%, and 84% of patients 55–64 years old, 65–74 years old,
75–84 years old, and 85 years old or older, respectively, and a
similar trend for tumors with progesterone receptors was noted
(data not shown).

The local and systemic therapies for breast cancer differed
according to age, with older women receiving less therapy. In
the San Antonio databases (Table 2), there was a gradual de-
crease in the number of patients receiving systemic chemo-
therapy according to age, with 30%, 16%, 6%, and 1% of pa-
tients 55–64 years old, 65–74 years old, 75–84 years old, and 85
years old or older, respectively, receiving such a therapy. On the
other hand, adjuvant endocrine therapy was prescribed almost
equally in all age groups (36%–38%). Local radiation therapy
was also less frequently given to older patients, with 27%, 24%,
18%, and 8% of patients 55–64 years old, 65–74 years old,
75–84 years old, and 85 years old or older, respectively, receiv-
ing adjuvant radiation therapy in the San Antonio databases. In
addition, older patients in the San Antonio databases were less
likely to undergo modified radical mastectomy (64% in patients
ù85 years old versus 83% in patients 75–84 years old versus
88% in patients 55–74 years old). Older patients in this database
were more likely to undergo partial mastectomy (24% in patients
ù85 years old versus 13% in patients 75–84 years old versus
10% in patients 55–74 years old). Similar patterns of local
therapy were found in SEER, where fewer older patients re-
ceived adjuvant radiation therapy. In SEER, 91%, 81%, 73%,
and 70% of patients 85 years old or older, 75–84 years old,
65–74 years old, and 55–64 years old, respectively, did not
receive radiation therapy and 29% of patients 85 years old or
older had a partial mastectomy (SEER site-specific surgery
codes 10 and 20) compared with 20%–21% of patients 55–84
years old.

Survival and Age

Because older women have tumors with more favorable bio-
logic characteristics, we hypothesized that specific subsets of

elderly patients with breast cancer might have survival similar to
that of the general population. To test this hypothesis, we ex-
plored in the SEER database the observed, expected, and relative
survivals for different age groups based on lymph node status
(Table 3 and Fig. 1) and tumor size (Table 3). As the age of
patients with lymph node-negative disease or tumors smaller
than 2 cm increased from 50 to 70 years, the observed survival
gradually approached the expected survival until ages 70–74
years. In that age group, the observed and expected survivals
were almost indistinguishable. Relative survival at 8 years was
1.01 (95% CI 4 0.98–1.04) for patients with lymph node-
negative disease, 1.01 (95% CI4 0.94–1.08) for patients with
tumors smaller than 1 cm, and 1.00 (95% CI4 0.96–1.04) for
patients with tumors 1.0–1.9 cm. It is interesting that patients 75
years old or older with lymph node-negative disease and/or
small tumors had an observed survival that was superior to the
expected survival (Table 3). Although the difference between
the observed and expected survivals gradually decreased as age
increased in patients with positive lymph nodes, the observed
survival was lower than the expected survival. The relative sur-
vival at 8 years for patients with one to three positive lymph
nodes was 0.74 (95% CI4 0.68–0.8) for patients 50–54 years
old, 0.81 (95% CI4 0.76–0.86) for patients 60–64 years old,
0.78 (95% CI4 0.7–0.86) for patients 70–74 years old, and 0.89
(95% CI 4 0.71–1.07) for patients 80–84 years old. As ex-
pected, the relative survivals for patients with large tumors (>2
cm) or more than three positive lymph nodes were always less
than one regardless of age (data not shown).

Similar relationships between age and survival were found in
the San Antonio databases. For patients with lymph node-
negative disease, the 5-year observed and expected survivals for
patients 55–64 years old, 65–74 years old, 75–84 years old, and
85 years old or older were 90% (95% CI4 89%–91%) and
95%, 85% (95% CI4 84%–86%) and 89%, 74% (95% CI4
72%–75%) and 74%, and 53% (95% CI4 49%–56%) and 43%,
respectively. On the other hand, the observed survivals for pa-
tients with lymph node-positive disease in the San Antonio da-
tabases were always lower than the expected survivals (data not
shown).

Finally, in the SEER registry, we examined the relative con-
tribution of breast cancer death to the overall causes of mortality
based on age of patients with breast cancer (Table 4). Breast
cancer was responsible for 73% of all causes of death in breast
cancer patients between the ages of 50 and 54 years. This per-
centage gradually decreased as age increased, with breast cancer
being responsible for only 29% of all deaths in patients 85 years
old or older. This relative decrease in breast cancer-related mor-
tality was even more pronounced in patients with small tumors,
where breast cancer was responsible for only 12%–16% of all
deaths in patients 75 years old or older (Table 4).

DISCUSSION

This study clearly demonstrates that breast cancer in the el-
derly has distinctive biologic and clinical characteristics. Both
the San Antonio and the SEER databases show that the percent-
age of patients with tumors that have steroid hormone receptors
increases with age. The San Antonio databases also show that
older patients are more likely to have tumors that are diploid
with a low S-phase fraction, normal p53, and low or negative

Table 2.Local and adjuvant systemic therapies by age group in the San
Antonio databases*

Therapy

Age

55–64 y 65–74 y 75–84 y ù85 y

Surgery
No. of patients 12 057 13 090 7838 2043
Modified radical mastectomy, % 88 88 83 64
Total mastectomy, % 1 1 3 10
Partial mastectomy, % 10 10 13 24
Incisional biopsy, % 1 1 1 3

Adjuvant radiation therapy
No. of patients 11 124 11 923 6978 1749
Yes, % 27 24 18 8

Adjuvant chemotherapy
No. of patients 11 125 11 921 6974 1748
Yes, % 30 16 6 1

Adjuvant endocrine therapy†
No. of patients 11 118 11 917 6974 1747
Yes, % 36 38 38 36

*Statistically significant differences (P<.001; Mantel–Haenszel test) were
found for each variable according to age except where indicated.

†P 4 .02 (Mantel–Haenszel test).
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levels of epidermal growth factor receptor and c-erbB2. The
finding that older patients had larger tumors than younger pa-
tients could be explained by a delay in the diagnosis of breast
cancer in older patients because of fewer breast(24) and screen-
ing mammography(25,26)examinations.

The different approaches to local and systemic treatments in
elderly patients with breast cancer have been well documented
(6–10). This study demonstrates that elderly patients are less
likely to receive systemic chemotherapy and radiation therapy. It
also demonstrates that older patients undergo less extensive sur-
gical resection than do younger patients. On the other hand,
older patients are just as likely to receive systemic endocrine
therapy as younger patients. However, because older patients are
more likely to have tumors with steroid hormone receptors, one
might expect that a greater proportion should receive adjuvant
endocrine therapy. Therefore, it is not clear whether age was a
factor in the decision regarding adjuvant endocrine therapy. It is
unfortunate that the majority of clinical trials that addressed
surgical(27,28),radiation(29,30),and systemic(31) therapies
have not included older patients. Therefore, definitive recom-
mendations from these studies might not apply to older patients.
The best approaches to local and systemic therapies in elderly
patients and the impact of each modality of therapy on the natu-
ral history of the disease and the quality of life require evaluation
in clinical trials.

One of the most important findings of this study is that the
impact of breast cancer on the expected survival of patients
decreases with age. For patients with lymph node-negative dis-
ease and/or small tumors (<2 cm), the gap between the observed
and expected survivals narrowed as the patients aged; in older
patients, the observed and expected survivals were almost iden-
tical. The finding that the observed and expected survivals in
older patients with lymph node-negative disease and/or small
tumors are almost identical should not be interpreted as an in-
dication of a lack of substantial mortality from breast cancer.
Indeed, breast cancer was the cause of death in 12%–16% of
patients 75 years old or older, although these patients had tumors
smaller than 1 cm (Table 4). The similarity in the observed and
expected survivals of older patients with breast cancer, despite
substantial mortality related to breast cancer, suggests that the
distribution and impact of other comorbid conditions on survival
might be different in the breast cancer population and the popu-
lation at large. This could be related to the fact that women
diagnosed with breast cancer receive more medical attention.
The additional medical attention would allow the detection and

treatment of other medical problems, such as hypertension and
diabetes, which in turn might reduce the number of deaths re-
lated to these conditions. Another attractive explanation is that
older patients with breast cancer might have higher levels of or
higher sensitivity to endogenous estrogen. They also might be
more likely to be on hormone replacement therapy, which might
lead to lower cardiovascular risk for developing coronary artery
disease and strokes—major causes of mortality in the elderly. It
is clear from this study that other competing causes of mortality
assume a larger role in determining survival in older patients and
that, relative to other causes of death, breast cancer mortality
decreases as patients age. Finally, differences in socioeconomic
status between patients with breast cancer and the general popu-
lation might also be contributing factors.

The relationship between survival and age observed in this
study was not found in another study of 57 068 Swedish women
with breast cancer(32).One reason for this difference is that the
Swedish study included patients with all stages of breast cancer
and did not separately evaluate patients with small tumors and/or
negative lymph nodes, as we did. Indeed, our results are similar
to the results of the Swedish study when all patients, regardless
of tumor size and lymph node status, are analyzed (Table 3). In
addition, the distribution of comorbid conditions might be dif-
ferent in the two populations studied.

The observation that the observed survival is not inferior to
the expected survival in older patients with breast cancer has
several clinical implications. One implication is related to the
use of screening mammography in older patients. The value of
screening mammography in decreasing mortality related to
breast cancer is established beyond doubt in patients younger
than 75 years old(33). However, all of the studies of screening
mammography have limited their accrual to patients younger
than 75 years old(33). Therefore, the value of screening mam-
mography in patients 75 years old or older has not been studied
adequately. The impact of screening mammography on the mor-
tality, morbidity, and quality of life in this age group is not clear
(34–36). Because older patients with small tumors are more
likely to die of non-breast-cancer conditions and because screen-
ing mammography detects small tumors that are more likely to
be lymph node negative, it is possible that screening mammog-
raphy might have limited value in older patients. This is espe-
cially true in patients with other comorbid conditions that would
be the major causes of mortality in these patients with indolent
tumors. Clearly, to determine with certainty the value of screen-
ing mammography in elderly patients, randomized clinical trials

Table 3.Relative survival*—mean (95% confidence interval)—according to lymph node status and tumor size in the Surveillance,
Epidemiology, and End Results (SEER) registry

Age, y All patients Lymph node-negative disease

Tumor size

<1 cm 1.0–1.9 cm

50–54 0.76 (0.75–0.77) 0.95 (0.93–0.97) 0.96 (0.92–1.00) 0.91 (0.88–0.94)
55–59 0.74 (0.73–0.75) 0.91 (0.88–0.94) 0.98 (0.94–1.12) 0.87 (0.83–0.91)
60–64 0.78 (0.77–0.79) 0.96 (0.94–0.98) 1.02 (0.99–1.05) 0.93 (0.9–0.96)
65–69 0.80 (0.79–0.81) 0.97 (0.95–0.99) 1.03 (0.99–1.07) 0.93 (0.89–0.97)
70–74 0.81 (0.8–0.82) 1.01 (0.98–1.04) 1.01 (0.94–1.08) 1.00 (0.96–1.04)
75–79 0.82 (0.81–0.83) 1.06 (1.01–1.11) 1.05 (0.94–1.16) 1.01 (0.94–1.08)
80–84 0.82 (0.80–0.84) 1.09 (0.98–1.20) 1.21 (0.98–1.43) 1.05 (0.92–1.18)
ù85 (7 y)† 0.78 (0.75–0.81) 1.19 (1.04–1.34) 1.18 (0.84–1.52) 1.03 (0.88–1.18)

*Relative survival (95% confidence interval) at 8 years.
†Relative survival (95% confidence interval) at 7 years.
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in this patient population with documentation of causes of death
are definitely needed. Another implication of this study is that
the approach to therapy in elderly patients should take into con-
sideration the presence of other comorbid conditions. This study
confirms the finding of another study that found that other
causes of mortality assume a greater role in older patients(12).
Clearly, there is a lack in our ability to incorporate specific
comorbid conditions in decision-making. Hopefully, ongoing
studies such as the Collaborative Study on Cancer and Comor-
bidity by the National Institute on Aging and the National Can-
cer Institute(37) that is looking at comorbidity in elderly pa-
tients will provide more insight into this problem.

Finally, several limitations of this study should be considered.
First, because data on several of the biologic factors (p53, c-
erbB2, and epidermal growth factor receptor status) were avail-
able on small numbers of patients, larger studies are needed to
confirm our findings for p53, c-erbB2, and epidermal growth
factor receptor. Another limitation of this study is that breast
tumors were included in the San Antonio databases because they
were sent to laboratories for biochemical steroid receptor assays
and/or DNA flow cytometric analyses. This situation represents
a potential selection bias because these assays cannot be per-
formed on very small carcinomas. However, because older pa-
tients had larger tumors and because smaller tumors are expected

Fig. 1.Observed (solid lines) and expected (dashed lines) survivals in patients with lymph node-negative disease according to age in the Surveillance, Epidemiology,
and End Results (SEER) registry.A) 50–54 years old;B) 60–64 years old;C) 70–74 years old; andD) 80–84 years old. CI4 confidence interval.
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to have more favorable biologic characteristics, perhaps the al-
ready favorable biologic characteristics of these carcinomas in
the elderly would have been even better if more patients with
very small tumors had been included. Finally, although this
study is large, the databases used might not perfectly represent
the population at large(38), and generalizing the findings from
these databases to the general population should be done with
caution.
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