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The prevalence of ductal carcinoma in situ (DCIS) has dramatically 
increased since the widespread adoption of screening mammogra-
phy (1). Because DCIS is considered to be a potential precursor of 
invasive breast cancer, it has been treated aggressively with local 
therapy. The role of systemic endocrine therapy has also been 
evaluated. We review here the main findings of phase III trials 
using adjuvant tamoxifen as well as the rationale for ongoing trials 
of new agents.

Tamoxifen
The justification for using tamoxifen for the treatment of DCIS 
stems from the adjuvant treatment trials of invasive breast cancer as 
well as preclinical data. Adjuvant treatment trials of tamoxifen show 
that women of all ages with hormone receptor–positive breast can-
cer benefit from treatment with a 67% decrease in ipsilateral breast 
cancer recurrence and a 37% decrease in contralateral breast cancer 
(2). Additionally, animal studies show that tamoxifen prevents 
tumor initiation and growth (3). Taken together, these data support 
the concept that tamoxifen is active in preinvasive breast cancer, for 
example, DCIS. Two randomized phase III trials have been con-
ducted to assess the efficacy of tamoxifen in addition to lumpec-
tomy with or without radiation to reduce recurrence.

In the National Surgical Adjuvant Breast and Bowel Project 
(NSABP) B-24 trial, 1804 women with DCIS were randomly 
assigned to 5 years of tamoxifen or placebo after local therapy. The 
trial opened to accrual in 1991, completed accrual in 1994, and was 
results were first published in 1999 (4,5). Eligible women had received 
lumpectomy and breast radiation for local control. Tumor involve-
ment of surgical margins was allowed, and positive estrogen receptor 
(ER) status was not a prerequisite for treatment. Of note, one-third of 
the subjects were 49 years old or younger, and tumor size was <1 
cm in more than 80%. Approximately 15% had positive surgical 
margins with an additional 9% where margin status was unknown. 
At 12 years of follow-up, tamoxifen use reduced the risk of all 
breast cancer recurrence by 31% with 170 events in 899 women on 

the tamoxifen arm compared with 232 events in 900 women on the 
placebo arm (hazard ratio [HR] = 0.69, P = .0002) (Figure 1). 
Ipsilateral invasive breast cancer was reduced by 31% with 59 
events (6.6%) on tamoxifen compared with 81 events (9.0%) on 
placebo (HR = 0.69, P = .02). Noninvasive ipsilateral breast cancers 
were also fewer on tamoxifen, 60 (6.7%) vs 68 (7.6%), but did not 
reach statistical significance (HR = 0.83, P = .33) (Table 1). 
Contralateral breast cancer events were reduced by 43% with 44 
events (4.9%) on tamoxifen and 73 events (8.1%) on placebo (HR 
= 0.57, P = .003). Additionally, benefit was seen in both younger 
and older cohorts. For women less than 50 years old, tamoxifen 
reduced the risk for all breast events by 29% with 77 events in 302 
women on tamoxifen and 99 events in 299 women on placebo (HR 
= 0.71, P = .02). For women 50 years and older, a similar magni-
tude of benefit was seen with 93 events in 597 women on tamoxifen 
and 133 events in 601 women on placebo (HR = 0.67, P = .003). 
Overall survival did not differ between tamoxifen and placebo 
arms; 851 (94.7%) alive on tamoxifen vs 851 (94.6%) alive on 
placebo (HR = 0.86, P = .24). Hormone receptor status was not 
routinely analyzed in DCIS at the time of the B-24 trial; however, 
a retrospective analysis evaluating ER status was performed on 732 
cases (368 on placebo and 364 on tamoxifen). ER status was deter-
mined either centrally or by treatment site, and 76% of cases were 
ER positive. Tamoxifen significantly reduced the risk of invasive 
breast cancer recurrence in ER-positive cases by 40% with 58 
events in 284 women on tamoxifen and 84 events in 272 women on 
placebo (relative risk = 0.60, P = .003). There were a smaller num-
ber of ER-negative cases and respectively fewer recurrences, 20 
events in 80 women on tamoxifen and 25 events in 96 women on 
placebo, such that a benefit cannot be excluded (relative risk = 0.88, 
P = .68) (Joseph P. Costantino, NSABP Biostatistical Center, 
personal communication).

In the adjuvant trial from the United Kingdom/Australia/New 
Zealand (UK/ANZ), 1701 patients with DCIS were enrolled 
between 1990 and 1998 (6). Microinvasive disease was permitted 
(3% in the total cohort), and surgical margins were required to be 
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free of disease. The study design was complex in that subjects could 
chose whether to enter into a 4-way randomization (radiation and 
tamoxifen, tamoxifen only, radiation only, or no adjuvant treat-
ment) or one of two 2-way randomizations. This design allowed 12 
distinct treatment regimens. To evaluate the benefits of tamoxifen, 
the investigators grouped the same treatments together regardless 
of whether aspects of the treatment were chosen or were due to 
randomization within the study. With 52 months median follow-up 
in the tamoxifen/no tamoxifen comparison, there was a total of 251 
breast events in 1576 women, 114 (14%) in the tamoxifen group, 
and 137 (18%) in the patients not taking tamoxifen (HR = 0.83, P 
= .13). Statistically significant findings included a 32% reduction in 
ipsilateral and contralateral noninvasive cancers, 58 (7%) on tamox-
ifen vs 84 (11%) not on tamoxifen (HR = 0.68, P = .03). The inci-
dence of death was too rare to allow analysis of this endpoint. In 
women who were randomized to tamoxifen and then received 
radiation (N = 523), no statistically significant differences were seen 
in invasive or noninvasive breast cancers. In women who did not 
receive radiation and were randomized to tamoxifen or not (N = 

Table 1. National Surgical Adjuvant Breast and Bowel Project B-24 
results with 12-year follow-up

L+XRT + placebo,  
N (%)

L+XRT + tamoxifen, 
N (%)

Ipsilateral breast tumor 149 (16.6) 119 (13.2)
  Invasive 81 (9.0) 59 (6.6)
  Noninvasive 68 (7.6) 60 (6.7)
Contralateral breast tumor 73 (8.1) 44 (4.9)
  Invasive 48 (5.3) 30 (3.3)
  Noninvasive 25 (2.8) 14 (1.6)
Other local, regional, or  
  distant recurrence

10 (1.1) 7 (0.8)

Second cancer, except  
  opposite breast

64 (7.1) 71 (7.9)

Dead, NED 49 (5.4) 48 (5.3)
Total first events 345 (38.3) 289 (32.1)
Alive, event-free 555 (61.7) 610 (67.9)
Total patients 900 (100.0) 899 (100.0)

*	 L+XRT= lumpectomy and radiation therapy; NED = no evidence of disease.
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Figure 1. Cumulative incidence of all breast cancer events in National 
Surgical Adjuvant Breast and Bowel Project B-24. L+XRT plac = lumpec-
tomy and radiation therapy followed by placebo; L+XRT tam = lumpec-
tomy and radiation therapy followed by tamoxifen.

1053), a 32% decrease in total DCIS was the only significant out-
come, 51 (6%) events occurred on tamoxifen vs 75 (10%) not on 
tamoxifen (HR = 0.68, 95% confidence interval = 0.47 to 0.97, P = 
.03).

There are a number of differences between the NSABP B-24 
and the UK/ANZ trials, which may explain the inconsistency in 
results. First, the populations differed in the distribution of age. 
UK/ANZ had a smaller proportion of patients younger than 50 years 
compared with NSABP B-24 (9.5% and 33.5%, respectively). 
Tamoxifen therapy may be more beneficial in the population 
younger than 50 years. Analysis of NSABP B-24 at 5 years showed 
that tamoxifen therapy resulted in a 38% reduction in ipsilateral 
events in patients younger than 50 years compared with the 22% 
reduction in ipsilateral events that tamoxifen produced in women 
50 years and older (4). In a subgroup analysis stratified by age, the 
hazard ratios for breast events in the UK/ANZ trial were similar to 
those observed in the B-24 trial. Second, the design and analysis of 
the UK/ANZ trial make it difficult to make comparisons with B-24 
because only 523 subjects were randomized to tamoxifen or not 
following radiation, and the potential bias of allowing the patient 
and/or physician to select some components of treatment may 
confound the results.

Regarding drug adherence and side effects, in the UK/ANZ 
trial, 11% of the population did not complete their course of 
tamoxifen, and B-24 does not report compliance. In prospective 
quality-of-life evaluations, tamoxifen was well tolerated in healthy 
at-risk women (7). Tamoxifen’s adverse event profile is well 
described and serious adverse events (thromboembolic disease, 
endometrial cancer) are rare and age related (8). Common side 
effects on tamoxifen vs placebo included hot flashes (69.6% vs 
59.0%), fluid retention (32.7% vs 27.9%), and vaginal discharge 
(32.4% vs 20.0%) (4). However, in a retrospective review of 
tamoxifen in the setting of DCIS, Yen et al. (9) found that of the 
166 women offered tamoxifen, only 90 (54%) accepted; moreover, 
on follow-up, 21% of subjects had discontinued the drug. These 
findings highlight the need to better identify who will benefit from 
systemic therapy. Adequate selection of patients will increase efficacy 
of treatments.

Aromatase Inhibitors
Aromatase inhibitors reduce the risk of contralateral breast cancer 
by more than 50% when compared with tamoxifen in adjuvant 
breast cancer trials (10–12). The NSABP B-35 trial and the 
International Breast Cancer Intervention Study-II (IBIS-II) are 
currently evaluating the role of anastrazole as adjuvant therapy in 
patients with DCIS. In NSABP B-35, postmenopausal women with 
ER-positive and/or progesterone receptor–positive DCIS are 
treated with lumpectomy and radiotherapy and then randomized to 
anastrazole and placebo or tamoxifen and placebo. The planned 
accrual of 3000 patients has been completed (13,14). In a similar 
design, the investigators of the IBIS-II trial are evaluating the same 
drugs, but the radiation therapy is offered at the discretion of the 
attending physician. IBIS-II plans to accrue 4000 patients (15). The 
use of exemestane in postmenopausal patients at high risk of devel-
oping breast cancer is currently under evaluation in the NCIC-
CTG MAP-3 Study, which plans to recruit 4560 women (16). 
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Patients with a prior diagnosis of DCIS treated with mastectomy, 
but not with tamoxifen, are eligible for this trial, as well as women 
at high risk due to Gail model risk or high-risk pathological lesions. 
The primary endpoint is to compare the incidence of invasive 
breast cancer between women randomized to exemestane or placebo 
for 5 years. To investigate neoadjuvant therapy in DCIS, investi-
gators (17) have initiated a pilot study of tamoxifen or letrozole in 
40 women with ER-positive DCIS. Hormonal therapy is offered 
during the 3 months before surgery. Response is evaluated through 
mammography, magnetic resonance imaging, and tissue bio-
markers (18). These evaluations will yield information on which 
DCIS tumors will benefit from each intervention.

Other Targeted Agents Under Study
A number of other molecular targets are of interest in DCIS. 
Compared with invasive ductal cancer, pure DCIS more often 
overexpresses HER2/neu (22% vs 56%) (19). NSABP B-43 is a 
phase III trial of adjuvant trastuzumab for patients with HER2-
positive DCIS and negative margins after breast-conserving sur-
gery. Patients will be randomly assigned to receive 6 weeks of 
whole-breast irradiation with or without concurrent trastuzumab 
for two cycles (20). The planned accrual is 2000 patients, with the 
primary endpoint of ipsilateral breast cancer events (invasive or 
noninvasive). Trastuzumab may also be an effective neoadjuvant 
therapy for DCIS. The MD Anderson Cancer Center is completing 
a trial of neoadjuvant trastuzumab for HER2-positive DCIS, where 
a single dose of trastuzumab (8 mg/kg) is given 2 weeks before 
surgery (21). The objective is to determine the effect of trastu-
zumab on the proliferation and apoptotic rates of these lesions. 
Investigators at the Baylor College of Medicine have begun a mul-
ticenter trial of neoadjuvant lapatinib in three different doses (750 
mg, 1000 mg, and 1500 mg) compared with placebo for patients 
with either HER2-positive or epidermal growth factor receptor–
positive DCIS (22).

Moderate to high levels of cyclooxygenase (COX)-2 expression 
have been detected in invasive breast cancer (43%), in DCIS (63%) 
(23), and in breast cancers overexpressing HER2 (93%) (24). A 
randomized phase I trial is studying the effects of sulindac, thought 
to act on enzymes COX-1 and COX-2 in breast cancer prevention. 
Women at high risk, including those with a history of DCIS, are 
randomly assigned to sulindac once daily or twice daily for 6 weeks 
(25). The primary endpoint is evaluating sulindac and sulindac 
metabolite levels in nipple aspirate fluid. Of note, a phase II trial 
of celecoxib, a selective COX-2 inhibitor, in high-risk premeno-
pausal women did not result in favorable modulation of Ki-67, ER, 
or COX-2 expression in breast epithelial cells or mammographic 
density (26).

Fenretinide, a synthetic derivative of all-trans retinoic acid, 
showed activity in inhibiting mammary carcinogenesis in an ani-
mal model (27). An Italian study of 2972 women with surgically 
removed stage I breast cancer or DCIS (only 35 cases) who were 
randomly assigned to either fenretinide or no treatment did not 
find benefit in the use of adjuvant fenretinide. However, a sub-
group analysis detected a possible benefit in premenopausal 
women (contralateral breast cancer: HR = 0.66, P = .045; ipsilateral 
breast cancer: HR = 0.65, P = .045) (28). Possible interactions 

between retinoid- and estrogen-induced signaling have been dem-
onstrated (29–31). In this scenario, a combination of an estrogen 
antagonist and a retinoid could be effective. A pilot study evaluated 
the tolerability of fenretinide combined with tamoxifen in a group 
of women at high risk for breast cancer (32) and demonstrated 
acceptable toxicity (33). A randomized phase II trial is ongoing to 
evaluate the effectiveness of fenretinide and tamoxifen given for a 
short course before surgery in women with either stage T1 breast 
cancer or DCIS (33), although a biomarker-based prevention trial 
in premenopausal high-risk women did not find that the combina-
tion of fenretinide and tamoxifen reduced breast cancer events 
more than either agent alone (34).

Systemic therapy with tamoxifen reduces ipsilateral and contra-
lateral breast cancer events in women with DCIS and is the only 
Food and Drug Administration–approved systemic therapy for this 
disease (35). Ongoing studies are evaluating newer endocrine 
agents and other targeted therapy. Because some DCIS may never 
progress to invasive breast cancer and therapeutic interventions 
are never risk free, patient selection for these agents needs to be 
more specific. Expression profiling of DCIS may help either in 
the selection of lesions more likely to progress to invasive disease 
or in identification of specific targets responsive to treatment. 
Multiple trials are currently evaluating these strategies.
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