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Abstract
Purpose To use the National Cancer Database to assess treatment patterns in very young women with ductal carcinoma
in situ (DCIS) given their propensity for higher risk features and increased risk of recurrence.
Methods We used the NCDB to identify female patients who underwent surgery for a first cancer diagnosis of DCIS within
three different age groups: ≤30, 31–50, and >50. Demographic information, tumor characteristics, and initial treatment
patterns were characterized and compared. Univariable and multivariable logistic regression of individuals with hormonereceptor-positive disease who underwent breast-conserving surgery (BCS) was conducted to assess for group differences
in adjuvant endocrine therapy utilization. Survival analysis was conducted via Kaplan-Meier method and Cox regression.
Results We identified 236,832 patients meeting inclusion criteria. Individuals in the youngest group were more likely to be
a minority, had better Charlson-Deyo scores, lived further from their treatment facility, and were less often insured. This
group also had more unfavorable tumor features and were more likely to undergo bilateral mastectomy. In subgroup analysis
of patients with hormone-receptor-positive disease who underwent BCS, the youngest group was significantly less likely to
have received endocrine therapy. There was also a trend toward worse overall survival in the youngest group.
Conclusion We report differences in demographics, tumor characteristics, and treatment of very young women with DCIS.
Given the known reduction in recurrence with use of adjuvant endocrine therapy, there may be room for increasing therapy
rates or otherwise altering guidelines for treatment of young women with hormone-receptor-positive DCIS who undergo BCS.
Keywords DCIS · Young breast cancer · Survival · Endocrine therapy · Radiation therapy

Introduction
Ductal carcinoma in situ (DCIS) is a non-invasive malignant
transformation of the breast milk ducts with a 20-year breast
cancer-specific mortality reported around 3% [1]. There are
ongoing trials attempting to define the appropriate patient
selection criteria and cohort in which to consider an active
surveillance strategy [2–4]. Until these trials result, current
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treatment typically includes surgical resection with adjuvant therapy efforts directed at reducing risk of recurrence.
Selection of a personalized treatment plan is influenced by
tumor characteristics and patient demographics, including
patient age [5–7].
Despite the fact that young age is a known risk factor for a
second event and development of invasive disease in DCIS,
there is a paucity of literature describing treatment patterns
and outcomes in young women [8, 9]. Breast cancer is rare at
baseline in this age group, and there is controversy regarding
appropriate treatment, making this a particularly challenging
area of study [10]. Very few studies report breast cancer outcomes on cohorts aged less than age 30, with most including
up to at least age 40 [11]. Therefore, the evidence for treating
these patients is highly driven by data from women aged
31–40 and may not be reflective of the unique characteristics of even younger patients. This leaves providers who
are treating patients ≤30 without specific evidence-based
treatment.
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There is an evidence that very young age at diagnosis
presents unique challenges in treatment algorithms [12].
Treatment patterns have been shown to differ between age
cohorts, including an increasing predilection for contralateral prophylactic mastectomy as the selected surgical option
in younger patients, though this is not shown to confer survival benefit [13]. Regarding adjuvant endocrine therapy,
there are unique fertility and side effect concerns for younger
women that can make initiation and compliance more challenging, but there is evidence that differences in treatment
for eligible patients between age cohorts may be due in large
part to differences in recommendations by healthcare providers [14, 15].
If discrepancies between endocrine therapy guidelines
and actual treatment patterns are indeed mainly providerdriven rather than secondary to patient preference, this suggests either a need to adjust guidelines or improve compliance with best practice. This is especially prudent when it
comes to very young women who are at high risk for recurrence and stand to gain greatly from appropriate therapy.
Thus, we seek to use a large cancer database to address this
understudied group overall and with specific attention to
endocrine therapy.

Methods
The present study was conducted using data from the
National Cancer Database (NCDB). This database, which
is one of the largest clinical cancer registries in the world,
represents a joint effort between the American College of
Surgeons and the American Cancer Society. It contains deidentified hospital-based patient data from Commission on
Cancer’s (CoC) accredited programs and includes over 70%
of newly diagnosed cancers [16]. This study was conducted
in accordance with U.S. Common Rule. The UCSD HRPP/
IRB deferred need for approval due to use of public, deidentified data.
Female patients diagnosed with pure DCIS between 2004
and 2016 who underwent surgical intervention with breast
conserving surgery or mastectomy were identified using
International Classification of Diseases for Oncology, 3rd
Edition (ICD-O-3) primary location, behavior, and histology
codes. Patients were excluded if diagnosis to last contact
or death was less than six months. Patients were divided
into three age groups for analysis: age ≤ 30, age 31–50, and
age > 50. The filtering process is detailed in Table 1.
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Table 1  Criteria for inclusion in study
Filter criteria

Number
of patients
remaining

All cases in breast PUF
Females only
DCIS
Patients who underwent mastectomy or BCS
Follow-up time of at least six months

2,696,734
2,672,744
282,730
280,745
236,832

The National Cancer Database breast participant user file (PUF) was
filtered for female patients with pure ductal carcinoma in situ (DCIS)
using location, pathology, histology, and behavior codes. Only
patients who underwent surgical therapy with mastectomy or breast
conserving surgery (BCS) with a minimum follow-up of at least six
months were included

Statistics
Patient-level data for cases meeting inclusion criteria were
categorized by age group and demographics were compared
for significant group differences via Chi Square or ANOVA.
Univariable and multivariable logistic regression was conducted to determine significant variables affecting receipt of
endocrine therapy in patients with hormone-receptor-positive (HR+) DCIS who underwent BCS. The NCDB reports
hormone-receptor expression as positive, negative, or borderline without additional detail on the intensity of expression. Although “borderline” is no longer a designation, data
before this change was reported in this manner. Therefore,
the rare cases listed as “borderline” were included as positive as has been done by other investigators using the NCDB
[17]. These results were reported using odds ratios (ORs)
for which 95% confidence intervals (CIs) were calculated.
Survival analysis was conducted using the Kaplan-Meier
method with log-rank test. Univariable and multivariable
Cox regressions were developed using variables known to
affect DCIS outcomes. Cox models were tested for proportional hazards assumption with both graphical and residualbased methods. P values were calculated as two sided, and
statistical significance was declared for p less than 0.05.
Analysis was performed using IBM SPSS Statistics for
Macintosh, Version 26.0 (IBM Corp., Armonk, N.Y., USA)
and R (version 3.5.1, R Foundation for Statistical Computing, Vienna, Austria) using RStudio (Version 1.1.463) and
packages “tidyverse” (Version 1.3.0), “survival” (Version
3.1–7), and “survminer” (Version 0.4.6).
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Results
We identified 236,832 patients who met inclusion criteria
(Table 1) of whom 652 were age 30 or younger, 58,158 were
aged 31–50, and 178,022 were older than age 50. Demographic differences were noted between age groups. By
proportion, individuals in the youngest group were more
likely to be black (21% vs 12% in older groups), live further
from treatment centers (31.5 miles vs 21.0 miles in older
groups), and be more likely to be on Medicaid insurance
(age ≤ 30 13%, age 31–50 7%, age > 50 4%). Women age 30
or less were more likely to have tumor size >10 mm (53%
vs 40% in the older groups). They were also more likely to
have high grade tumors (45% vs 36% in the older groups). In
terms of treatment, a higher percentage of younger women
underwent bilateral mastectomy (37%) rather than unilateral mastectomy (31%) or breast-conserving surgery (BCS)
(21%) whereas BCS was the most common surgical extent
for the middle and older group (54.6% and 69.2%, respectively) (Table 2).
Among the subgroup of women who underwent BCS
for estrogen or progesterone receptor (ER or PR)-positive
disease, 32.1% of the youngest age group received ET compared to 56.4–61.6% in the older groups. However, among
those who did not receive ET, the reason was reported as
due to patient preference only 11.5%, 11.8%, and 12.3% of
the time in the youngest, middle, and oldest groups, respectively (Table 3). Age was a significant predictor of initiation
of endocrine therapy even when adjusted for confounders
(p < 0.001). With the youngest age group as a reference, the
odds ratio (OR) of receiving endocrine therapy was found
to be 2.904 (95% confidence interval [CI] 1.769, 4.766) and
2.927 (95% CI 1.784, 4.803) for the middle and older age
groups, respectively (Table 4).
Kaplan-Meier analysis demonstrated worse overall survival in the youngest age group compared to the middle age
group (log-rank p value = 0.004, Fig. 1) which became nonsignificant after multivariable Cox regression analysis (HR
1.27, CI 0.60–2.71, p = 0.53) (Table 5). The >50 age group
was not included in overall survival analysis due to high
chance of confounding with survival variables outside the
scope of this study making it a poor surrogate of diseasespecific survival in this age group. Variables associated with
significant changes in overall survival included black race

and receipt of radiation therapy in the 30–50 age group. In
a subgroup analysis of patients undergoing BCS, receipt of
endocrine therapy was associated with improved overall survival (HR 0.72, CI 0.54–0.96, p = 0.02, Table 6).

Discussion
Here, we examined the effect of young age at diagnosis of
DCIS on patient and disease-related factors, treatment patterns, and outcomes, while accounting for known confounding factors, by using a large national database. Among our
findings, the youngest age group included a higher proportion of minorities and tended to live further from treatment
centers. Not unexpectedly, they also tended to have less
comorbidities and be uninsured or on Medicaid insurance
compared to the older cohorts. Overall more unfavorable
tumor characteristics in this group may be due to genetic
predisposition or the fact that this group is generally below
the age for formal breast cancer screening which leads to
more advanced presentation [10]. These same reasons may
also contribute to the higher proportion of the youngest age
group who chose to undergo bilateral mastectomy rather
than BCS observed in our study.
For women with hormone-receptor-positive DCIS who
wish to undergo BCS, endocrine therapy is recommended
to reduce recurrence and new occurrences [18]. However, in
support of previous literature in young women, we find in the
present study that at least a third of patients who meet these
criteria may not be receiving ET [19]. This is especially true
in the youngest age cohort where 67.9% of patients meeting these criteria did not receive ET. Interestingly, although
this age group likely has unique concerns regarding fertility
and side effects, patient preference to forgo ET was only
11.5% which was a similar and in fact smaller percent than
in other age groups. This suggests that there is potential for
an increased proportion of younger patients to receive this
therapy and better physician education is needed to make
sure it is offered when appropriate.
The benefit of ET is reported to be due to reduced recurrence rather than improvement in survival. We detected a
possible trend toward worse survival in the youngest age
group which was the group least likely to receive ET, as
well as a significant association with improvement in overall
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Table 2  Patient demographics

Total Number
Race
White
Black
Other
Unknown
Ethnicity
Non-Hispanic
Hispanic
Unknown
Charlson-Deyo Score
0
1
2
3+
Average Distance to Treatment Center
(miles)
Type of Insurance
Private
Medicare/Gov
Medicaid
None
Unknown
ER status
Positive
Negative
Unknown
PR status
Positive
Negative
Unknown
Tumor grade
High
Intermediate
Low
NA
Tumor size
<10 mm
> = 10 mm
Unknown
Margin Status
Negative
Positive
Unknown
Surgery
Partial Mastectomy
Unilateral Mastectomy
Bilateral Mastectomy
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Age ≤ 30

Age 31–50

Age > 50

652

58,158

178,022

433 (66.4)
137 (21.0)
68 (10.4)
14 (2.1)

45,643 (78.5)
7302 (12.6)
4469 (7.7)
744 (1.3)

146,036 (82.0)
21,909 (12.3)
8507 (4.8)
1570 (0.9)

552 (84.7)
68 (10.4)
32 (4.9)

51,022 (87.7)
4184 (7.2)
2952 (5.1)

161,211 (90.6)
7966 (4.5)
8845 (5.0)

625 (95.9)
27 (4.1) *collapsed due to cell <10

53,750 (92.4)
3912 (6.7)
385 (0.7)
111 (0.2)

148,239 (83.3)
24,369 (13.7)
4340 (2.4)
1074 (0.6)

31.5

21.0

21.0

510 (78.2)
17 (2.6)
83 (12.7)
29 (4.4)
13 (2.0)

49,472 (85.1)
2292 (3.9)
3985 (6.9)
1377 (2.4)
1032 (1.8)

88,433 (49.7)
78,176 (43.9)
6653 (3.7)
2055 (1.2)
2705 (1.5)

466 (71.5)
103 (15.8)
83 (12.7)

45,031 (77.4)
5692 (9.8)
7435 (12.8)

129,808 (72.9)
26,810 (15.1)
21,404 (12.0)

399 (61.2)
138 (21.2)
115 (17.6)

390,186 (67.4)
8750 (15.0)
10,222 (17.6)

106,732 (60.0)
41,307 (23.2)
29,983 (16.8)

292 (44.8)
167 (25.6)
63 (9.7)
130 (19.9)

21,222 (36.5)
20,427 (35.1)
5871 (10.1)
10,638 (18.3)

63,158 (35.5)
58,805 (33.0)
22,757 (12.8)
33,302 (18.7)

136 (20.9)
348 (53.4)
168 (25.8)

18,092 (31.1)
23,439 (40.3)
16,627 (28.6)

59,853 (33.6)
70,442 (39.6)
47,727 (26.8)

615 (94.3)
37 (5.7) *collapsed due to cell <10

55,450 (95.3)
2009 (3.5)
699 (1.2)

170,764 (95.9)
5495 (3.1)
1763 (1.0)

137 (21.0)
202 (31.0)
241 (37.0)

31,747 (54.6)
11,527 (19.8)
11,135 (19.1)

123,178 (69.2)
31,503 (17.7)
13,293 (7.5)

Naive p value

< 0.001

< 0.001

< 0.001

0.010

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001
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Table 2  (continued)

Mastectomy Type Unspecified
Radiation
Yes
No
Unknown
Endocrine
Yes
No
Unknown

Age ≤ 30

Age 31–50

Age > 50

72 (11.0)

3749 (6.4)

10,048 (5.6)

95 (14.6)
557 (85.4)* collapsed due to cell <10

25,195 (43.3)
32,307 (55.6)
656 (1.1)

87,256 (49.0)
88,829 (49.9)
1937 (1.1)

118 (18.1)
489 (75.0)
45 (6.9)

20,714 (35.6)
33,045 (56.8)
4399 (7.6)

64,595 (36.3)
102,174 (57.4)
11,253 (6.3)

Naive p value
< 0.001

< 0.001

Patient demographics, tumor characteristics, and treatment broken down by age cohort

Table 3  Rates of endocrine therapy by age group

Age ≤ 30
Age 31–50
Age > 50

ET (%)

No ET (Patient
declined) (%)

No ET (Other reason or unknown)
(%)

32.1
61.6
56.4

11.5
11.8
12.3

56.4
26.6
31.3

Percentage of individuals by age group in the hormone-receptorpositive breast-conserving surgery subgroup, who received endocrine
therapy (ET), were reported as declining endocrine therapy, or did not
get endocrine therapy for another reason

survival in the BCS subgroup aged <50 who received ET,
but are cautious in interpreting these findings as this survival benefit is not disease specific. Although these findings
should not be directly interpreted, they suggest that analysis
of these parameters as they relate to breast cancer-specific
survival may be revealing especially given evidence that
mortality is higher for younger individuals with breast cancer [20, 21].
Limitations include much smaller sample size for the
youngest age group compared to other groups, especially in
subgroup analysis. This is likely why such young age groups
are rarely reported on and it is why we relied on the use of
a large national database to draw meaningful conclusions.

Additionally, although the ability to determine which proportion of these patients declined ET is useful, the reason
for which the patient declined is not reported. There is also
limited detail as to other reasons why an individual did or
did not receive endocrine therapy, and there is no information on attrition rates. We postulate that the rate of ET use
in the youngest age group is actually smaller than reported
in our study given the high attrition rates reported in the
literature [22]. Therefore, their rates of endocrine therapy
use may be overestimated in our study. Finally, the database
used in this study reports overall survival but not diseasespecific survival or recurrence data making it impossible for
us to report on these more specific outcomes as they relate
to hormonal therapy.
Future study is needed to further investigate reasons for
lower endocrine therapy rates in the youngest age group
and should include longer term follow-up of their treatment
course. Additionally, it would be beneficial to study this age
group in terms of how receipt of endocrine therapy or not
relates to rates of recurrence and disease-specific survival.
If outcomes are negatively impacted by this treatment disparity, providers could consider dose adjustment to improve
side-effect profile and compliance [23]. Overall, our study
finds that age ≤ 30 is associated with lower use of ET, and
this lower rate does not seem to be related to patient preference. This suggests that there is an alternative explanation
for lack of ET initiation in this very young age group that
should be explored.
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Table 4  Univariable and multivariable analysis of predictors of receiving endocrine therapy if ER/PR+/borderline and BCS
Covariate
Age
<30
31–50
>50
Race
White
Black
Other
Unknown
Ethnicity
Non-Hispanic
Hispanic
Unknown
Charlson-Deyo Score
0
1
2
3+
Distance to Treatment Center
Type of Insurance
Private
Medicare/Government
Medicaid
None
Unknown
Grade
Low
Intermediate
High
Unknown
Tumor Size
<10 mm
> = 10 mm
Unknown
Margin Status
Negative
Positive
Unknown
Radiation
Yes
No
Unknown

ET
(n = 53,411)

No ET
(n = 39,344)

Unadjusted ORa
(95% CI)

Unadjusted
P valueb

Adjusted OR
(95% CI)

Adjusted
P value

25 (32.1)
12,788 (61.6)
40,598 (56.4)

53 (67.9)
7969 (38.4)
31,322 (43.6)

1 (reference)
3.404 (2.113, 5.478)
2.748 (1.708, 4.422)

< 0.001

1 (reference)
2.904 (1.769, 4.766)
2.927 (1.784, 4.803)

< 0.001

42,792 (57.3)
7312 (59.9)
2819 (56.7)
488 (53.9)

31,877 (42.7)
4899 (40.1)
2150 (43.3)
418 (46.1)

1 (reference)
1.112 (1.069, 1.156)
0.977 (0.922, 1.035)
0.870 (0.763, 0.992)

< 0.001

1 (reference)
1.117 (1.072, 1.164)
0.957 (0.900, 1.017)
0.985 (0.853, 1.137)

< 0.001

48,194 (57.6)
2952 (59.4)
2265 (56.0)

35,542 (42.4)
2019 (40.6)
1783 (44.0)

1 (reference)
1.151 (1.058, 1.252)
1.067 (1.002, 1.137)

0.004

1 (reference)
1.182 (1.080, 1.293)
1.110 (1.036, 1.189)

0.001

45,854 (57.9)
6338 (56.4)
993 (54.7)
226 (48.2)
17.1

33,372 (42.1)
4905 (43.6)
824 (45.3)
243 (51.8)
19.1

1 (reference)
0.940 (0.904, 0.979)
0.877(0.799, 0.963)
0.677 (0.564, 0.812)
1.000 (0.999, 1.000)

< 0.001

1 (reference)
1.009 (0.967, 1.053)
1.036 (0.939, 1.144)
0.816 (0.674, 0.989)
1.000 (1.000, 1.000)

0.169

32,454 (61.5)
16,780 (50.8)
2639 (62.0)
847 (62.3)
691 (53.1)

20,342 (38.5)
16,264 (49.2)
1616 (38.0)
512 (37.7)
610 (46.9)

1 (reference)
0.647 (0.629, 0.665)
1.024(0.960, 1.092)
1.037 (0.928, 1.159)
0.710 (0.636, 0.793)

<0.001

1 (reference)
0.747 (0.724, 0.771)
1.016 (0.949, 1.087)
1.058 (0.942, 1.189)
0.782 (0.696, 0.878)

< 0.001

8265 (54.4)
21,488 (57.5)
14,677 (60.3)
8981 (56.6)

6939 (45.6)
15,877 (42.5)
9650 (39.7)
6878 (43.4)

1 (reference)
1.136 (1.094, 1.180)
1.277 (1.226, 1.330)
1.096 (1.048, 1.146)

< 0.001

1 (reference)
1.000 (0.961, 1.041)
0.992 (0.950, 1.037)
0.969 (0.924, 1.016)

0.444

21,549 (57.2)
18,634 (58.0)
13,228 (57.6)

16,095 (42.8)
13,504 (42.0)
9745 (42.4)

1 (reference)
1.031 (1.000, 1.062)
1.014 (0.981, 1.048)

0.145

1 (reference)
0.937, 0.907, 0.967)
0.979 (0.945, 1.014)

< 0.001

51,484 (57.9)
1542 (49.2)
385 (50.5)

37,373 (42.1)
1594 (50.8)
377 (49.5)

1 (reference)
0.702 (0.654, 0.702)
0.741 (0.643, 0.855)

< 0.001

1 (reference)
0.761 (0.705, 0.820)
0.817 (0.703, 0.950)

< 0.001

44,593 (66.2)
8707 (34.7)
111 (35.8)

22,749 (33.8)
16,396 (65.3)
199 (64.2)

1 (reference)
0.271 (0.263, 0.279)
0.285 (0.225, 0.359)

< 0.001

1 (reference)
0.280 (0.272, 0.289)
0.298 (0.236, 0.377)

< 0.001

< 0.001

0.091

Univariable and multivariable binary logistic regression of predictors of receipt of endocrine therapy (ET) for subgroup of individuals with
hormone-receptor (estrogen or progesterone receptor)-positive disease who underwent breast-conserving surgery. Unadjusted and adjusted odds
ratios (OR) are reported
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Fig. 1  Kaplan Meier curve of
overall five-year survival in age
≤30 compared to age 31–50.
Log-rank test p = 0.004

Table 5  Overall survival
analysis

Age ≤ 30

Age
Race
White
Black
Other
Grade
High
Intermediate
Low
Size (mm)
≤20
20–50
>50
Endocrine Receptor
Positive
Negative
Endocrine Therapy
No
Yes
Radiation Therapy
No
Yes
Surgery
Breast Conserving
Mastectomy

Age 30–50

HR

95% CI

p value

HR

1.27

0.60–2.71

0.53

Reference

95% CI

p value

–
1.41–2.29
0.47–1.08

–
< 0.0001
0.11

Reference
2.72
2.27·10−8

0.52–14.18
0.00–N/A

0.24
0.999

Reference
1.80
0.71

Reference
1.38
1.10·10−8

0.26–7.35
0–N/A

0.71
0.99

Reference
1.11
0.86

0.90–1.36
0.61–1.23

0.34
0.41

Reference
0.51
1.03

0.05–5.12
0.14–7.53

0.56
0.98

Reference
1.05
1.01

0.82–1.33
0.69–1.47

0.71
0.97

Reference
1.58

0.26–9.56

0.62

Reference
1.27

0.96–1.67

0.09

Reference
0.34

0.04–45.60

0.35

Reference
0.86

0.69–1.07

0.17

Reference
3.13

0.11–89.08

0.50

Reference
0.74

0.55–0.99

0.04

Reference
1.48

0.05–45.60

0.82

Reference
0.89

0.67–1.19

0.43

Multivariable regression for overall survival for patients ≤30 and patients aged 31–50. Hazard ratio (HR)
with 95% confidence intervals (CI) are reported
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Table 6  Subgroup analyses for patients undergoing breast-conserving
surgery

Age
31–50
≤30
Race
White
Black
Other
Grade
High
Intermediate
Low
Size (mm)
≤20
20–50
>50
ER
Positive
Negative
ET
No
Yes
RT
No
Yes

HR

95% CI

p value

Reference
2.03

–
0.50–8.21

–
0.32

Reference
1.90
0.59

–
1.39–2.60
1.39–2.60

–
< 0.0001
0.09

Reference
1.10
0.70

–
0.83–1.46
0.44–1.12

–
0.50
0.13

Reference
1.32
1.00

–
0.95–1.84
0.44–2.27

–
0.09
1.00

Reference
1.31

–
0.89–1.92

–
0.17

Reference
0.72

–
0.55–0.96

–
0.02

Reference
0.72

–
0.54–0.98

–
0.04

Multivariable regression for overall survival for breast-conserving
surgery subgroup patients younger than age 50. Hazard ratio (HR)
and 95% confidence intervals (CI) are reported
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