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Abstract There are several histologic types of breast cancer
that beyond their histopathologic differences have distinct
clinical characteristics. However, it is unclear how histology is
related to risk of mortality particularly when differences in
hormone receptor status, tumor size, and nodal status are
incorporated. This study utilized a cohort of 319,463 breast
cancer patients ≥30 years of age diagnosed from 1992 to 2007
identified from 17 population-based cancer registries that
participate in the Surveillance Epidemiology and End Results
Program. Multivariate adjusted risks of mortality associated
with seven breast cancer histologic subtypes were estimated
using Cox regression. Mucinous, tubular, and medullary
carcinomas were associated with 31–79% lower risks of
mortality compared to ductal carcinoma. Inflammatory breast
cancer was associated with a 50–53% increased risk of
mortality depending on age. While lobular carcinomas carried
the same risk of mortality as ductal carcinoma among women
30–49 years of age, among women ≥50 years of age with
node-negative disease lobular carcinoma was associated with
an 11% reduced risk of mortality, but among those with node-
positive disease it was associated with a 10% increased risk of
mortality. This study confirms that mucinous, tubular, and
medullary carcinomas have a more favorable prognosis
compared to ductal carcinoma, and that inflammatory
carcinoma has a poorer prognosis. Though many of these
histologic subtypes are quite rare, consideration of the
mortality risk associated with a given subtype may be
clinically useful when making decisions regarding treatment
and follow-up.
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Introduction

There are several established histological subtypes of invasive
breast cancer. Beyond the histopathological characteristics
that define and differentiate these subtypes, it is also clear that
there are important clinical and molecular differences between
them. The most common histologic subtype of breast cancer is
invasive ductal carcinoma; and in the USA and other
developed countries, it accounts for about 70–80% of all
cases [1]. Tumors with an invasive lobular component, either
pure invasive lobular carcinomas or mixed ductal-lobular
carcinomas, are the next most common histological subtypes
of breast cancer accounting for about 15–20% of all cases.
There are also several rarer histological types of breast
cancer that each account for less than 2% of all cases
including mucinous, tubular, inflammatory, and medullary
carcinomas [2]. Compared to ductal carcinomas, mucinous,
comedo, tubular, and medullary carcinomas are less likely to
present at an advanced stage; and mucinous, tubular, and
papillary carcinomas are less likely, and comedo, medullary,
and inflammatory carcinomas are more likely, to be hormone
receptor negative and high grade [2].

What is less clear is the extent to which risks of mortality
vary by histologic subtype. We previously published results
suggesting various differences in mortality risks by histology
[3], but this analysis was importantly hampered by a lack of
data on hormone receptor status which is known to both vary
appreciably by histologic type and to have an important
influence on risk of mortality. Using data from 17 population-
based cancer registries that participate in the Surveillance,
Epidemiology and End Results (SEER) program this study
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evaluated risks of mortality among invasive breast cancer
cases diagnosed from 1992 to 2007 by histologic type.
Characterizing the relative risks of mortality across histologic
types of breast cancer is important because it can inform
clinical decision making, choice of treatment, and plans for
follow-up.

Methods

Women 30 years of age or greater without a prior history of
any type of cancer who were diagnosed with invasive
breast cancer between January 1992 and December 2007
were identified through 17 population-based cancer registries
in the USA that participate in the National Cancer Institute’s
SEER Program. Women less than 30 years of age were
excluded due to the rarity of breast cancer among women in
this age group. The SEER registries that were included
serve the states of California (through the participation of
four distinct SEER registries), Connecticut, Hawaii, Iowa,
Kentucky, Louisiana, New Jersey, NewMexico, and Utah, the
areas surrounding Atlanta, Georgia; Detroit, Michigan, and
Seattle, Washington, and the populations of Alaskan Natives
living in Alaska and rural Georgia. The Kentucky, Louisiana,
New Jersey, and Greater California registries (which includes
the regions of California not covered by the Los Angeles, San
Francisco/Oakland, and San Jose/Monterey registries) were
added to the SEER program in 2000, so these registries only
contributed data from 2000 to 2007. It is estimated that more
than 95% of all incident cases in the populations under
surveillance are ascertained. The primary source of data used
by SEER is patient medical records, and further operational
details regarding the methodology employed by the SEER
Program are provided on the SEER website (seer.cancer.gov).

A total of 497,528 potentially eligible cases were
identified. The analysis was restricted to the seven most
prevalent histologic types of breast cancer that each account
for at least 0.5% of all cases. The 178,065 women
diagnosed with another histologic type of breast cancer,
missing data on breast cancer histology, and/or missing data
on any of the potential confounders of interest in this study
(AJCC stage, grade, estrogen receptor status, progesterone
receptor status, surgical treatment for breast cancer, and
radiation therapy for breast cancer) were excluded leaving a
total of 319,463 women. Histologic categories were defined
by the International Classification of Diseases for Oncology
(ICD-O) 3rd Edition codes assigned to cases: ductal (ICD-O
code 8500, n=255,718), ductal-lobular (ICD-O code 8522,
n=26,900), lobular (ICD-O code 8520 and 8524, n=21,062),
mucinous (ICD-O code 8480, n=6,561), tubular (ICD-O
code 8211, n=4,477), inflammatory (ICD-O code 8530,
n=2,673), and medullary (ICD-O code 8510, n=2,072).
Information on survival time is obtained annually by each

registry through a variety of data sources including national
death records, regional Health Care Financing Administra-
tion records, local voters’ and Department of Motor Vehicles
registration files, and local hospital records. SEER calculates
survival time in months beginning with the month and year
of diagnosis; and in this study, the outcome of interest was
death due to breast cancer. So women were followed until
whichever of the following occurred first: (1) date of death
due to breast cancer, (2) date of death due to a cause other
than breast cancer (censored), (3) date last known to be alive,
or (4) December 31, 2007, the follow-up cutoff date used in
this analysis. In order for cases that died within 1 month of
diagnosis to be included in the analysis, the survival time of
these cases was recategorized as being 0.5 months rather
than 0 month.

Associations between histologic types of breast cancer
and risks of mortality due to breast cancer were estimated
using the Cox proportional hazards model [4]. Using Stata/SE
10.1 for Windows (Stata Corp, College Station, TX, USA)
statistical software, Cox regression was performed to
compute hazard ratios (HR), and their associated 95%
confidence intervals (CI). Variables ascertained from SEER
that were considered as potential confounders of the
relationship between breast cancer histology and risk of
mortality included: age at diagnosis, year of diagnosis, SEER
registry, race/ethnicity, AJCC stage, grade, estrogen receptor
(ER)/progesterone receptor (PR) status, surgical treatment for
breast cancer, radiation therapy for breast cancer, and percent
of the population living in the county cases were diagnosed
in living below 200% of the federal poverty level in the year
2000 (according to 2000 census data). The latter variable
was included as an area level measure of socioeconomic
status since socioeconomic status may be associated with
both histology and mortality and individual level data were
not available. Each of these potential confounders was
included as categorical variables according to how they are
categorized in Table 1 in the multivariate-adjusted analyses
presented. Given the known differences in distributions of
ER/PR status, tumor size, and nodal status by histologic
type, analyses stratified by these factors were also conducted.

Results

The mean follow-up time for women in this study was 5 years,
though the mean follow-up was somewhat shorter for
inflammatory carcinoma cases (40.2±35.7) and somewhat
longer for medullary cases (76.3±50.3). Women with medul-
lary carcinoma had the youngest mean age at diagnosis (52.8±
12.8) and women with mucinous and lobular carcinomas had
the oldest mean ages at diagnosis (66.5±14.2 and 63.5±13.2,
respectively; Table 1). The proportions of ductal, ductal-
lobular, lobular, and mucinous carcinomas increased some-

HORM CANC (2010) 1:156–165 157

http://seer.cancer.gov


T
ab

le
1

D
em

og
ra
ph

ic
an
d
tu
m
or

ch
ar
ac
te
ri
st
ic
s
of

br
ea
st
ca
nc
er

ca
se
s
by

hi
st
ol
og

ic
ty
pe

C
ha
ra
ct
er
is
tic

D
uc
ta
l
n
=
25

5,
71

8
D
uc
ta
l-
lo
bu

la
r
n
=
26

,9
00

L
ob

ul
ar

n
=
21

,0
62

M
uc
in
ou

s
n
=
6,
56

1
T
ub

ul
ar

n
=
4,
47

7
In
fl
am

m
at
or
y
n
=
2,
67

3
M
ed
ul
la
ry

n
=
2,
07

2

n
%

n
%

n
%

n
%

n
%

n
%

n
%

A
ge

at
di
ag
no

si
s,
ye
ar
s

30
–3
9

15
,9
59

6.
2

1,
07

5
4.
0

40
2

1.
9

22
7

3.
5

88
2.
0

25
3

9.
5

29
6

14
.3

40
–4
9

52
,0
12

20
.3

5,
25

1
19

.5
3,
21

8
15

.3
81
1

12
.4

78
4

17
.5

58
7

22
.0

64
8

31
.3

50
–5
9

64
,0
76

25
.1

7,
17

3
26

.7
4,
97

3
23

.6
1,
01

8
15

.5
1,
29

5
28

.9
77

8
29

.1
55

6
26

.8

60
–6
9

55
,0
36

21
.5

6,
17

1
22

.9
5,
08

4
24

.1
1,
33

1
20

.3
1,
16

7
26

.1
51

0
19

.1
32

9
15

.9

70
–7
9

45
,1
23

17
.6

4,
92

6
18

.3
4,
70

0
22

.3
1,
89

5
28

.9
83

3
18

.6
33

7
12

.6
17

3
8.
3

80
+

23
,5
12

9.
2

2,
30

4
8.
6

2,
68

5
12

.7
1,
27

9
19

.5
31

0
6.
9

20
8

7.
8

70
3.
4

M
ea
n
±
st
an
da
rd

de
vi
at
io
n

59
.7
±
13

.9
60

.4
±
13

.1
63

.5
±
13

.2
66

.5
±
14

.2
60

.8
±
12

.0
57

.3
±
13

.9
52

.8
±
12

.8

Y
ea
r
of

di
ag
no

si
s

19
92

–1
99

5
32

,1
25

12
.6

1,
95

4
7.
3

1,
59

3
7.
6

55
9

8.
5

43
3

9.
7

35
4

13
.2

41
0

19
.8

19
96

–1
99

9
44

,1
66

17
.3

3,
86

8
14

.4
3,
23

3
15

.3
1,
03

8
15

.8
86

1
19

.2
53

6
20

.1
42

2
20

.4

20
00

–2
00

3
84

,4
95

33
.0

10
,4
62

38
.9

7,
14

2
33

.9
2,
33

1
35

.5
1,
71

9
38

.4
11
25

42
.1

67
8

32
.7

20
04

–2
00

7
94

,9
32

37
.1

10
,6
16

39
.5

9,
09

4
43

.2
2,
63

3
40

.1
1,
46

4
32

.7
65

8
24

.6
56

2
27

.1

M
ea
n
fo
llo

w
-u
p
tim

e
±
st
an
da
rd

de
vi
at
io
n,

m
on

th
s

61
.0
±
46

.1
57

.8
±
40

.6
54

.7
±
41

.6
58

.8
±
42

.2
67

.9
±
43

.5
40

.2
±
35

.7
76

.3
±
50

.3

S
E
E
R
re
gi
st
ry

A
la
sk
a
na
tiv

es
32

9
0.
1

37
0.
1

21
0.
1

5
0.
1

1
0.
0

4
0.
1

5
0.
2

A
tla
nt
a

12
,3
50

4.
8

77
2

2.
9

69
5

3.
3

21
1

3.
2

15
5

3.
5

12
6

4.
7

77
3.
7

C
on

ne
ct
ic
ut

17
,6
24

6.
9

2,
06

0
7.
7

1,
68

3
8.
0

46
7

7.
1

33
4

7.
5

14
8

5.
5

20
6

9.
9

D
et
ro
it

17
,4
81

6.
8

1,
77

1
6.
6

1,
43

9
6.
8

35
5

5.
4

30
3

6.
8

10
1

3.
8

17
4

8.
4

G
re
at
er

C
al
if
or
ni
a

45
,5
84

16
.5

5,
44

2
20

.2
4,
01

0
19

.0
1,
16

4
17

.7
71

4
15

.9
53

4
20

.0
25

7
12

.4

H
aw

ai
i

7,
21

9
2.
8

26
5

1.
0

33
9

1.
6

21
1

3.
2

12
6

2.
8

24
0.
9

38
1.
8

Io
w
a

16
,6
33

6.
5

1,
08

7
4.
0

1,
35

8
6.
4

39
9

6.
1

24
1

5.
4

16
8

6.
3

13
4

6.
5

K
en
tu
ck
y

9,
31

6
3.
6

69
2

2.
6

76
7

3.
6

22
3

3.
4

16
2

3.
6

11
2

4.
2

41
2.
0

L
os

A
ng

el
es

30
,5
17

11
.9

4,
98

8
18

.5
2,
41

9
11
.5

1,
00

5
15

.3
73

6
16

.4
59

1
22

.1
44

9
21

.7

L
ou

is
ia
na

9,
60

9
3.
8

50
3

1.
9

62
0

2.
9

24
5

3.
7

12
7

2.
8

10
0

3.
7

78
3.
8

N
ew

Je
rs
ey

21
,7
52

8.
5

2,
48

0
9.
2

1,
86

4
8.
9

49
2

7.
5

32
9

7.
3

15
0

5.
6

14
0

6.
8

N
ew

M
ex
ic
o

6,
73

9
2.
6

55
6

2.
1

59
4

2.
8

17
1

2.
6

11
0

2.
5

82
3.
1

56
2.
7

R
ur
al

G
eo
rg
ia

45
7

0.
2

31
0.
1

31
0.
1

10
0.
2

5
0.
1

6
0.
2

7
0.
3

S
an

F
ra
nc
is
co
-O

ak
la
nd

22
,2
38

8.
7

1,
93

0
7.
2

1,
73

8
8.
3

49
7

7.
6

35
6

8.
0

19
2

7.
2

12
5

6.
0

S
an

Jo
se
-M

on
te
re
y

10
,5
34

4.
1

81
0

3.
0

66
8

3.
2

19
3

2.
9

13
5

3.
0

73
2.
7

37
1.
8

S
ea
ttl
e-
P
ug

et
S
ou

nd
23

,2
13

9.
1

2,
61

3
9.
7

2,
21

2
10

.5
72

6
11
.1

56
6

12
.6

16
6

6.
2

15
7

7.
6

U
ta
h

7,
42

3
2.
9

86
3

3.
2

60
4

2.
9

18
7

2.
9

77
1.
7

96
3.
6

91
4.
4

158 HORM CANC (2010) 1:156–165



T
ab

le
1

(c
on

tin
ue
d)

C
ha
ra
ct
er
is
tic

D
uc
ta
l
n
=
25

5,
71

8
D
uc
ta
l-
lo
bu

la
r
n
=
26

,9
00

L
ob

ul
ar

n
=
21

,0
62

M
uc
in
ou

s
n
=
6,
56

1
T
ub

ul
ar

n
=
4,
47

7
In
fl
am

m
at
or
y
n
=
2,
67

3
M
ed
ul
la
ry

n
=
2,
07

2

n
%

n
%

n
%

n
%

n
%

n
%

n
%

R
ac
e/
et
hn

ic
ity

N
on

-H
is
pa
ni
c
w
hi
te

20
0,
23

3
78

.3
22

,4
20

83
.3

18
,1
86

86
.3

5,
15

2
78

.5
4,
02

8
90

.0
19

60
73

.3
13

25
63

.9

A
fr
ic
an

A
m
er
ic
an

21
,7
90

8.
5

1,
56

1
5.
8

1,
12

6
5.
3

46
9

7.
1

15
9

3.
6

32
1

12
.0

40
0

19
.3

A
si
an
/P
ac
if
ic

Is
la
nd

er
18

,1
64

7.
1

1,
43

7
5.
3

81
9

3.
9

59
9

9.
1

15
6

3.
5

11
5

4.
3

12
8

6.
2

H
is
pa
ni
c
w
hi
te

12
,4
45

4.
9

1,
28

2
4.
8

78
0

3.
7

27
1

4.
1

10
3

2.
3

25
2

9.
4

19
5

9.
4

A
m
er
ic
an

In
di
an
/A
la
sk
a

N
at
iv
e

1,
82

6
0.
7

86
0.
3

70
0.
3

43
0.
7

24
0.
5

9
0.
3

7
0.
3

O
th
er

1,
26

0
0.
5

11
4

0.
4

81
0.
4

27
0.
4

7
0.
2

16
0.
6

17
0.
8

A
JC

C
st
ag
e

I
12

4,
10

8
48

.5
11
,8
94

44
.2

8,
39

8
39

.9
4,
31
1

65
.7

4,
08

0
90

.5
0

0.
0

74
5

36
.0

II
10

2,
33

2
40

.0
11
,6
21

43
.2

9,
01

6
42

.8
1,
96

2
29

.9
39

8
8.
9

0
0.
0

12
11

58
.4

II
I

20
,6
78

8.
1

2,
68

0
10

.0
2,
83

5
13

.5
20

5
3.
1

18
0.
4

21
29

79
.6

99
4.
8

IV
8,
60

0
3.
4

70
5

2.
6

81
3

3.
9

83
1.
3

11
0.
2

54
4

20
.4

17
0.
8

G
ra
de

1
43

,7
04

17
.1

5,
23

5
19

.5
5,
65

8
26

.9
3,
85

0
58

.7
3,
97

1
88

.7
43

1.
6

22
1.
1

2
10

5,
85

6
41

.4
14

,6
24

54
.4

11
,6
10

55
.1

2,
29

4
35

.0
45

6
10

.2
57

9
21

.7
15

2
7.
3

3
10

1,
30

9
39

.6
6,
64

9
24

.7
3,
44

3
16

.7
38

5
5.
9

49
1.
1

18
94

70
.9

17
21

83
.1

4
4,
84

9
1.
9

39
2

1.
5

35
1

16
.3

32
0.
5

1
0.
0

15
7

5.
9

17
7

8.
5

T
um

or
si
ze
,
cm

<
2.
0

14
4,
43

1
56

.5
14

,5
23

54
.0

9,
43

0
44

.8
4,
12

7
62

.9
4,
23

2
94

.5
50

1.
9

78
3

37
.8

2.
0–

4.
9

90
,0
69

35
.2

9,
67

6
36

.0
8,
01

8
38

.1
2,
01

2
30

.7
21
1

4.
7

20
3

7.
6

11
58

55
.9

5.
0+

18
,1
16

7.
1

2,
39

7
8.
9

3,
28

2
15

.6
39

0
5.
9

27
0.
6

22
48

84
.1

12
0

5.
8

M
is
si
ng

3,
10

2
1.
2

30
4

1.
1

33
2

1.
6

32
0.
5

7
0.
2

17
2

6.
4

11
0.
5

N
od

al
st
at
us

N
eg
at
iv
e

16
3,
97

6
64

.1
16

,0
03

59
.5

12
,7
37

60
.5

5,
78

5
88

.2
4,
18

4
93

.5
31

0
11
.6

14
59

70
.4

P
os
iti
ve

87
,9
36

34
.4

10
,6
13

39
.5

7,
99

6
38

.0
70

6
10

.8
28

3
6.
3

20
02

74
.9

60
4

29
.2

M
is
si
ng

3,
80

6
1.
5

28
4

1.
1

32
9

1.
6

70
1.
1

10
0.
2

36
1

13
.5

9
0.
4

E
R
/P
R

st
at
us

E
R
+
/P
R
+

16
0,
94

3
62

.9
21

,2
58

79
.0

16
,2
06

76
.9

5,
50

9
84

.0
3,
65

6
81

.7
96

9
36

.3
22

6
10

.9

E
R
+
/P
R
−

31
,0
70

12
.2

3,
61

6
13

.4
3,
60

5
17

.1
83

3
12

.7
66

9
14

.9
35

7
13

.4
13

4
6.
5

E
R
−/
P
R
+

5,
37

4
2.
1

31
6

1.
2

27
9

1.
3

33
0.
5

58
1.
3

12
6

4.
7

75
3.
6

E
R
−/
P
R
−

58
,3
31

22
.8

1,
71

0
6.
4

97
2

4.
6

18
6

2.
8

94
2.
1

12
21

45
.7

16
37

79
.0

HORM CANC (2010) 1:156–165 159



what from 1992 to 2007, while the proportions of tubular,
inflammatory, and medullary tumors declined somewhat.
While relatively high proportions of tubular and lobular
tumors were non-Hispanic whites (90.0% and 86.3%,
respectively), comparatively few medullary cases were non-
Hispanic whites (only 63.9%). Tubular cases rarely presented
as stage III or IV disease (0.6%), but by definition all
inflammatory cases were stage III or IV. Marked differences
by grade were also observed with 88.7% of tubular cases
presenting as grade 1 compared to only 1.1% of medullary
cases and 1.6% of inflammatory cases. With respect to ER/PR
status, 84.0% of mucinous cases and 81.7% of tubular cases
were ER+/PR+, while 79.0% ofmedullary cases and 45.7% of
inflammatory cases were ER−/PR−.

In multivariate-adjusted analyses adjusted for ER/PR
status, among women 30–49 years of age, women diagnosed
with inflammatory carcinoma had an increased risk of
mortality compared to ductal carcinoma patients (HR=1.53,
95% CI: 1.38–1.70), while mucinous (HR=0.52, 95% CI:
0.36–0.76), tubular (HR=0.21, 95% CI: 0.07–0.67), and
medullary (HR=0.38, 95% CI: 0.30–0.48) cases had reduced
risks of mortality (Table 2). Among breast cancer patients
≥50 years of age, in analyses not adjusted for ER/PR status
both ductal-lobular and lobular carcinoma patients appeared
to have a reduced risk of mortality compared to ductal
carcinoma patients, but these reductions were attenuated
when ER/PR status was adjusted for. In multivariate analyses
adjusted for ER/PR status, lobular (HR=0.93, 95% CI: 0.88–
0.98), mucinous (HR=0.69, 95% CI: 0.59–0.80), tubular
(HR=0.47, 95% CI: 0.33–0.66), and medullary (HR=0.50,
95% CI: 0.41–0.60) carcinoma cases had reduced risks of
mortality, while inflammatory cases had an increased risk
(HR=1.50, 95% CI: 1.41–1.61). None of these risk estimates
changed substantially when the analysis was restricted to
women diagnosed from 1992 to 2002, wherein all patients
included had the opportunity to be followed for at least a full
5 years.

In analyses focusing on women 30–49 years of age at
diagnosis stratified by ER/PR status, among ER+/PR+ cases
inflammatory carcinoma (HR=1.54, 95% CI: 1.27–1.87)
patients had an elevated risk of mortality compared to ER+/
PR+ ductal cases (Table 3). Among ER−/PR− cases, ductal-
lobular (HR=1.20, 95% CI: 1.01–1.44), lobular (HR=1.30,
95% CI: 1.01–1.68), and inflammatory (HR=1.79, 95% CI:
1.48–2.16) carcinoma patients had elevated risks of mortality
compared to ductal carcinoma cases, while medullary
carcinoma patients had a reduced risk (HR=0.42, 95% CI:
0.33–0.54). Among women ≥50 years of age when
diagnosed with an ER+/PR+ breast cancer, mucinous (HR=
0.68, 95% CI: 0.56–0.82) and tubular (HR=0.58, 95% CI:
0.40–0.84) carcinoma patients had a reduced risk of mortality
compared to ductal carcinoma patients, while inflammatory
carcinoma patients had an increased risk (HR=1.44, 95% CI:T
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1.28–1.62). Among ER−/PR− cases, inflammatory carcinoma
(HR=1.53, 95% CI: 1.39–1.69) patients had an increased
risks of mortality, and medullary cases had a decreased risk of
mortality (HR=0.48, 95% CI: 0.38–0.60) compared to ductal
carcinoma patients.

While risks of mortality by histologic type did not vary
appreciably among ER+/PR+ breast cancer patients
≥50 years of age when stratified by stage (data not shown),
they did vary by both tumor size and nodal status. Among
ER+/PR+ breast cancer patients ≥50 years of age with
tumors ≥ 5.0 cm, ductal-lobular (HR=0.85, 95% CI: 0.73–
0.99), lobular (HR=0.78, 95% CI: 0.68–0.89), and mucin-
ous (HR=0.52, 95% CI: 0.34–0.78) carcinoma patients
each had lower risks of mortality compared to ductal
carcinoma patients (Table 4). Among ER+/PR+ breast
cancer patients ≥50 years of age with node-negative
disease, lobular carcinoma patients had a lower risk of
mortality compared to ductal carcinoma patients (HR=0.79,
95% CI: 0.69–0.91), but among women with node-positive
disease they had a higher risk of mortality (HR=1.10, 95%CI:
1.01–1.21). Lastly, when analyses were restricted to ER+/PR+
breast cancer patients ≥ 50 years of age with tumors <2.0 cm,
among those with node-negative disease lobular patients had a
non-statistically significant lower risk of mortality compared
to ductal patients (HR=0.83, 95% CI: 0.66–1.04), but among
those with node-positive disease lobular patients had a higher

risk of mortality (HR=1.51, 95% CI: 1.18–1.95). Nodal status
did not substantially modify risks of mortality for either
ductal-lobular or mucinous carcinomas.

Discussion

This study is consistent with previous reports in observing
that mucinous, tubular, and medullary carcinomas are
associated with a more favorable prognosis compared to
ductal carcinoma, while inflammatory carcinoma is associ-
ated with a higher risk of mortality [3, 5–7]. Here, we
observe that these associations do not vary appreciably by
either age at diagnosis or ER/PR status. Tubular cases had
particularly low risks of cause specific mortality as only
nine of the 2,888 tubular cases included in this study died
of their disease. It is well known that the majority of
inflammatory and medullary cases are hormone receptor
negative [2], but interestingly their prognoses are markedly
different. When analyses were restricted to ER−/PR− cases,
inflammatory carcinoma was associated with an increased
risk of mortality while medullary carcinoma was associated
with a lower risk of mortality compared to ductal
carcinoma. Current clinical guidelines regarding the use of
adjuvant hormonal therapy for breast cancer are based on
hormone receptor expression and do not incorporate

Table 2 Risk of breast cancer specific mortality by histologic type according to age at diagnosis, 1992–2007

Histology Number of cases Number of deaths Not adjusted for
ER/PR status

Adjusted for
ER/PR status

Adjusted for ER/PR
status only 1992–2002

HRa 95% CI HRa 95% CI HRa 95% CI

Women 30–49 years of age at diagnosis

Ductal 67,971 7,719 1.00 Ref 1.00 Ref 1.00 Ref

Ductal-lobular 6,326 551 0.92 0.84–1.00 1.04 0.95–1.13 1.05 0.96–1.16

Lobular 3,620 288 0.89 0.79–1.01 1.00 0.88–1.12 1.04 0.92–1.19

Mucinous 1,038 28 0.47 0.330.69* 0.52 0.36–0.76* 0.58 0.39–0.87*

Tubular 872 3 0.19 0.06–0.60* 0.21 0.07–0.67* 0.23 0.07–0.70*

Inflammatory 840 446 1.60 1.45–1.77* 1.53 1.38–1.70* 1.58 1.41–1.77*

Medullary 944 78 0.46 0.37–0.58* 0.38 0.30–0.48* 0.39 0.30–0.49*

Women 50+ years of age at diagnosis

Ductal 187,747 18,434 1.00 Ref 1.00 Ref 1.00 Ref

Ductal-lobular 20,574 1,502 0.84 0.79–0.88* 0.95 0.90–1.00 0.96 0.90–1.02

Lobular 17,442 1,391 0.85 0.80–0.89* 0.93 0.88–0.98* 0.90 0.85–0.97*

Mucinous 5,523 168 0.63 0.54–0.74* 0.69 0.59–0.80* 0.67 0.56–0.80*

Tubular 3,605 33 0.45 0.32–0.64* 0.47 0.33–0.66* 0.45 0.31–0.66*

Inflammatory 1,833 1,003 1.56 1.46–1.67* 1.50 1.41–1.61* 1.52 1.41–1.64*

Medullary 1,128 102 0.63 0.52–0.77* 0.50 0.41–0.60* 0.53 0.43–0.66*

a All hazard ratios (HR) are adjusted for age, diagnosis year, registry, race/ethnicity, stage, grade, surgery, radiation, and quartile of % incounty living below
200% of the federal poverty level

*p<0.05

HORM CANC (2010) 1:156–165 161



T
ab

le
3

R
is
k
of

br
ea
st
ca
nc
er

sp
ec
if
ic

m
or
ta
lit
y
by

hi
st
ol
og

ic
ty
pe

ac
co
rd
in
g
to

E
R
/P
R

st
at
us

H
is
to
lo
gy

E
R
+
/P
R
+
ca
se
s

E
R
+
/P
R
−
ca
se
s

E
R
−/
P
R
−
ca
se
s

N
um

be
r

of
ca
se
s

N
um

be
r

of
de
at
hs

H
R
a

95
%

C
I

N
um

be
r

of
ca
se
s

N
um

be
r

of
de
at
hs

H
R
a

95
%

C
I

N
um

be
r

of
ca
se
s

N
um

be
r

of
de
at
hs

H
R
a

95
%

C
I

W
om

en
30

–4
9

ye
ar
s
of

ag
e
at

di
ag
no

si
s

D
uc
ta
l

40
,4
11

2,
99

4
1.
00

R
ef

5,
77

0
75

6
1.
00

R
ef

19
,5
47

3,
58

0
1.
00

R
ef

D
uc
ta
l-
lo
bu

la
r

4,
85

3
35

3
1.
08

0.
96

–1
.2
0

52
9

52
0.
80

0.
60
–1

.0
6

51
6

12
9

1.
20

1.
01
–1

.4
4*

L
ob

ul
ar

3,
08

1
18

1
0.
96

0.
83

–1
.1
2

26
9

34
1.
15

0.
81
–1

.6
4

18
4

62
1.
30

1.
01
–1

.6
8*

M
uc
in
ou

s
87

7
25

0.
75

0.
50

–1
.1
1

11
4

–
n/
a

39
3

0.
44

0.
14
–1

.3
8

In
fl
am

m
at
or
y

28
2

11
8

1.
54

1.
27

–1
.8
7*

84
39

1.
74

1.
23
–2

.4
7*

41
9

25
3

1.
79

1.
48
–2

.1
6*

M
ed
ul
la
ry

88
6

0.
44

0.
20

–0
.9
8*

42
4

0.
46

0.
17
–1

.2
4

77
2

64
0.
42

0.
33
–0

.5
4*

W
om

en
50

+
ye
ar
s
of

ag
e
at

di
ag
no

si
s

D
uc
ta
l

12
0,
53

2
8,
17

5
1.
00

R
ef

25
,3
00

2,
76

1
1.
00

R
ef

38
,7
84

6,
97

8
1.
00

R
ef

D
uc
ta
l-
lo
bu

la
r

16
,1
05

95
5

0.
95

0.
88

–1
.0
1

3,
08

7
27

8
0.
90

0.
80
–1

.0
2

1,
19

4
24

4
1.
10

0.
97
–1

.2
6

L
ob

ul
ar

13
,2
25

96
9

0.
95

0.
89

–1
.0
2

3,
33

6
33

2
0.
95

0.
85
–1

.0
7

78
8

17
3

0.
93

0.
80
–1

.0
8

M
uc
in
ou

s
4,
63

2
11
6

0.
68

0.
56

–0
.8
2*

71
9

37
0.
87

0.
63
–1

.2
1

14
7

14
0.
66

0.
39
–1

.1
2

T
ub

ul
ar

2,
88

5
28

0.
58

0.
40

–0
.8
4*

60
6

1
0.
07

0.
01
–0

.5
0*

72
1

0.
21

0.
03
–1

.5
2

In
fl
am

m
at
or
y

68
7

31
2

1.
44

1.
28

–1
.6
2*

27
3

14
3

1.
48

1.
24
–1

.7
7*

80
2

50
6

1.
53

1.
39
–1

.6
9*

M
ed
ul
la
ry

13
8

16
0.
93

0.
57

–1
.5
1

92
10

0.
73

0.
39
–1

.3
5

86
5

75
0.
48

0.
38
–0

.6
0*

a
A
ll
ha
za
rd

ra
tio

s
(H

R
)
ar
e
ad
ju
st
ed

fo
r
ag
e,

di
ag
no

si
s
ye
ar
,
re
gi
st
ry
,
ra
ce
/e
th
ni
ci
ty
,
st
ag
e,

gr
ad
e,

su
rg
er
y,

ra
di
at
io
n,

an
d
qu

ar
til
e
of

%
in

co
un

ty
liv

in
g
be
lo
w

20
0%

of
th
e
fe
de
ra
l
po

ve
ry

le
ve
l.

*p
<
0.
05

162 HORM CANC (2010) 1:156–165



T
ab

le
4

R
is
k
of

br
ea
st
ca
nc
er

sp
ec
if
ic

m
or
ta
lit
y
by

hi
st
ol
og

ic
ty
pe

am
on

g
E
R
+
/P
R
+
br
ea
st
ca
nc
er

pa
tie
nt
s
50

+
ye
ar
s
of

ag
e
ac
co
rd
in
g
to

tu
m
or

si
ze

an
d
no

da
l
st
at
us

H
is
to
lo
gy

T
um

or
<
2.
0c
m

T
um

or
2.
0–

4.
9c
m

T
um

or
≥5

.0
cm

N
um

be
r
of

ca
se
s

N
um

be
r
of

de
at
hs

H
R
a

95
%

C
I

N
um

be
r
of

ca
se
s

N
um

be
r
of

de
at
hs

H
R
a

95
%

C
I

N
um

be
r
of

ca
se
s

N
um

be
r

of
de
at
hs

H
R
a

95
%

C
I

D
uc
ta
l

78
,2
27

2,
21

3
1.
00

R
ef

35
,6
87

3,
90

0
1.
00

R
ef

5,
50

4
1,
57

7
1.
00

re
f

D
uc
ta
l-
lo
bu

la
r

9,
23

8
23

1
1.
00

0.
88
–1

.1
5

5,
56

0
46

8
0.
94

0.
85
–1

.0
3

1,
15

8
20

6
0.
85

0.
73
–0

.9
9*

L
ob

ul
ar

6,
15

1
15

2
1.
06

0.
86
–1

.2
0

4,
96

9
37

4
0.
87

0.
78
–0

.9
7*

1,
83

6
27

4
0.
78

0.
68
–0

.8
9*

M
uc
in
ou

s
3,
00

6
39

0.
81

0.
59
–1

.1
2

1,
37

1
46

0.
52

0.
39
–0

.7
0*

23
9

24
0.
52

0.
34
–0

.7
8*

H
is
to
lo
gy

N
od

e
ne
ga
tiv

e
N
od

e
po

si
tiv

e

N
um

be
r
of

ca
se
s

N
um

be
r
of

de
at
hs

H
R
a

95
%

C
I

N
um

be
r
of

ca
se
s

N
um

be
r
of

de
at
hs

H
R
a

95
%

C
I

A
ll
E
R
+
/P
R
+
ca
se
s
50

+
ye
ar
s
of

ag
e

D
uc
ta
l

83
,8
12

2,
81
1

1.
00

R
ef

34
,9
27

4,
54

2
1.
00

R
ef

D
uc
ta
l-
lo
bu

la
r

10
,1
73

28
2

0.
90

0.
80
–1

.0
2

5,
74

5
59

1
1.
00

0.
92
–1

.0
9

L
ob

ul
ar

8,
29

3
22

3
0.
79

0.
69
–0

.9
1*

4,
64

2
56

8
1.
10

1.
01
–1

.2
1*

M
uc
in
ou

s
4,
19

7
78

0.
70

0.
55
–0

.8
8*

38
4

25
0.
61

0.
41
–0

.9
1*

E
R
+
/P
R
+
ca
se
s
50

+
ye
ar
s
of

ag
e
w
ith

a
tu
m
or

si
ze

<
2.
0c
m

D
uc
ta
l

64
,1
37

1,
36

0
1.
00

R
ef

13
,9
59

78
4

1.
00

R
ef

D
uc
ta
l-
lo
bu

la
r

7,
15

1
12

9
1.
00

0.
83
–1

.2
0

2,
07

6
10

0
1.
03

0.
83
–1

.2
7

L
ob

ul
ar

5,
05

1
80

0.
83

0.
66
–1

.0
4

1,
09

0
68

1.
51

1.
18
–1

.9
5*

M
uc
in
ou

s
2,
88

4
36

0.
77

0.
55
–1

.0
8

12
0

2
0.
58

0.
15
–2

.3
5

a
A
ll
ha
za
rd

ra
tio

s
(H

R
)
ar
e
ad
ju
st
ed

fo
r
ag
e,

di
ag
no

si
s
ye
ar
,
re
gi
st
ry
,
ra
ce
/e
th
ni
ci
ty
,
st
ag
e,

gr
ad
e,

su
rg
er
y,

ra
di
at
io
n,

an
d
qu

ar
til
e
of

%
in

co
un

ty
liv

in
g
be
lo
w

20
0%

of
th
e
fe
de
ra
l
po

ve
rt
y
le
ve
l

*p
<
0.
05

HORM CANC (2010) 1:156–165 163



histology. Though we lacked data on receipt of adjuvant
hormonal therapy, if one assumes that there should not be
marked differences in the utilization of hormonal therapy
by histologic type, then other factors must be contributing
to the favorable prognoses of mucinous and tubular patients
compared to ductal patients in our analysis restricted to
ER+/PR+ patients. What characteristics beyond the greater
frequency of hormone receptor positivity among mucinous
and tubular cases contribute to their substantially lower
risks of mortality is unclear and further investigation is
warranted.

More controversial is whether lobular carcinoma is a
“favorable” breast cancer subtype. Most [6, 8–10], but not
all [11, 12] recent studies suggest that lobular carcinoma
does have a better prognosis when directly compared to
ductal carcinoma. However, limitations of these studies
include sample size and ability to conduct multivariate-
adjusted analyses, particularly analyses that incorporate
factors such as hormone receptor status and tumor stage,
size, and nodal status. One recent study utilizing data from
15 trials conducted by the International Breast Cancer
Study Group did calculate multivariate-adjusted risk estimates
and found that lobular patients had a better overall survival
within 10 years of diagnosis (HR=0.84, 95% CI: 0.73–0.96),
but a poorer overall survival over 10 years after diagnosis
(HR=1.50, 95% CI: 1.22–1.96) [13]. However, when the
analysis was restricted to ER+ cases, the survival advantage
for lobular carcinoma within 10 years of diagnosis was
attenuated (HR=0.92, 95% CI: 0.79–1.07) and quite
consistent with the results presented here. Not accounting
for hormone receptor status likely explains why several
studies have found that lobular carcinoma is associated with
a lower risk of mortality. As evidence by the data shown
here, the reduction in risk of mortality observed for both
ductal-lobular and lobular breast carcinomas among women
≥50 years of age disappeared once analyses were adjusted
for ER/PR status. This is consistent with the observations
that both lobular carcinomas are more likely to be hormone
receptor positive and that hormone receptor positive tumors
have a better prognosis than hormone receptor negative
disease. One subset of women in which lobular carcinoma
was associated with a lower risk of mortality compared to
ductal carcinoma was among women ≥50 with ER+/PR+
disease and tumors ≥2.0 cm in size. A potential explanation
of this finding is that the growth pattern of lobular and ductal
tumors are quite distinct as lobular tumors are often
characterized by discrete linear strands of cancer cells [14,
15]. Thus, the tumor burden and number of cancer cells in a
≥2.0 cm lobular tumor is likely on average to be less than
that of a typical ductal carcinoma with the same clinical
characteristics. In contrast, we observed a 10% elevated risk
of mortality among lobular patients with node-positive
tumors compared to ductal patients with node-positive

disease, and a further 51% elevated risk when the analysis
was additionally restricted to women with tumors <2.0 cm in
size. This suggests that lobular tumors that have spread to
lymph nodes may be more clinically aggressive than ductal
tumors with lymph node involvement.

The primary limitation of this study was a lack of
information on other potential confounders that could
influence the associations of interest. Specifically, we lacked
data on use of chemotherapy, use of hormonal therapy, HER2
status, and patient characteristics such as body mass index,
lifestyle factors, and co-morbid conditions. Misclassification
of histology is also an issue since histologic diagnoses were
made by a large number of pathologists in individual
institutions across the 17 SEER registries. What is reassuring
though is that many of risk estimates are quite similar to other
published results indicating that the bias resulting from this
misclassification may be minimal.

In summary, several differences in risk of mortality
persist by histologic type of breast cancer. This study is
consistent with numerous prior studies in finding that
mucinous, tubular, and medullary carcinomas have a
favorable prognosis compared to ductal carcinoma, while
inflammatory carcinoma carries a higher risk of mortality.
These results also suggest that the relative mortality of
lobular carcinoma compared to ductal carcinoma appears to
depend on both tumor size and lymph node involvement.
Though many of the histologic subtypes studied here are quite
rare, consideration of the risk of mortality associated with a
given subtype may be useful when making clinical decisions
regarding treatment and follow-up as the differences can be
quite extreme with tubular carcinoma being the most
favorable subtype and inflammatory carcinoma being the
least favorable.
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