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Abstract

The management of ductal carcinoma in situ (DCIS) with endocrine therapy remains controversial. A meta-analysis was
conducted to evaluate the role of endocrine therapy for DCIS with breast conserving surgery (BCS) and radiotherapy (RT). A
total of 7 articles with randomized controlled trials were included. Five articles compared the effects of BCS and RT followed by
tamoxifen (TAM) or not (BCS + RT + TAM vs BCS + RT) and 2 compared the effects of TAM and anastrozole (ANA). TAM
obviously reduced the rates of recurrence of ipsilateral breast cancer (IBCR), recurrence of contralateral breast cancer (CBCR),
recurrence of ipsilateral invasive breast cancer (IBCR-INV) and recurrence of contralateral DCIS (CBCR-DCIS), and increased
the rate of event-free survival (EFS). While ANA reduced the rates of CBCR and recurrence of contralateral invasive breast
cancer (CBCR-INV). Patients with ANA had higher incidence of arthralgia, osteoporosis, hypercholesteremia, headache and
vaginal dryness, but lower incidence of deep-vein thrombosis, pulmonary embolism, vasomotor or gynaecological, hot flushes,
vaginal haemorrhage, vaginal discharge and vaginal candidiasis than TAM. In conclusion, DCIS patients with positive hormone
receptors should be recommended to receive endocrine therapy. Selection of TAM or ANA is based on clinical characteristics and
underlying disease of patients, as well as the side-effects of drugs.
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Introduction

Based on the development of mammography screening and
early diagnosis, ductal carcinoma in situ (DCIS) has been
accurately detected and attracting attention [1, 2]. American
Cancer Society showed that about 1600 new cases of female
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carcinoma in situ were diagnosed in 2016, which accounted
for 25% of new female breast cancer [3].

Breast conserving surgery (BCS), radiation therapy (RT),
and endocrine therapy have been recognized as the standard of
DCIS treatments [4, 5]. A meta-analysis by H. Staley [6]
showed that regardless of hormone receptor status and wheth-
er RT was received or not, BCS followed by TAM reduced the
risk of local recurrence of ipsilateral invasive breast cancer
(IBCR-INV) (RR=0.79,95% CI=0.62—1.01), recurrence of
ipsilateral DCIS (IBCR-DCIS) (RR=0.75), recurrence of
contralateral invasive breast cancer (CBCR-INV) (RR =
0.57), and recurrence of contralateral DCIS (CBCR-DCIS)
(RR =0.50), but did not reduce the mortality (RR=1.11).
However, it was noticed that not all the cases in the UK/
ANZ trial [7, 8], which was included in the meta-analysis of
H. Staley [6], received completely random allocation. It may
produce unreliable results. Moreover, for postmenopausal
women with invasion breast cancer (IBC), Anastrozole
(ANA) has higher disease free survival (DFS), tolerance and
safety than TAM, while there was no statistic difference
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between the two drugs [9—11]. It is still unknown whether the
two drugs have the same clinical effects on postmenopausal
women with DCIS. The National Comprehensive Cancer
Network (NCCN) guideline recommends that TAM and aro-
matase inhibitors (Als) can be used for postmenopausal DCIS
patients [12]. Two large relevant clinical trials had compared
the treatment efficacy and side effects of different endocrine
therapeutic drugs (TAM vs. ANA) on postmenopausal DCIS
patients [13, 14]. Therefore, in light of the issues above, we
made a meta-analysis to evaluate the effect of endocrine ther-
apy of women with DCIS after BCS and RT.

Materials and Methods
Search Strategy

Without restriction of language, PubMed, Cochrane Library,
and Web of Science were searched until June 30, 2017. The
search terms used were “ductal carcinoma in situ” or “breast
cancer” and “adjuvant radiotherapy” and “breast conserving
surgery” or “lumpectomy” or “quadrantectomy” or “segment
mastectomy” and “Randomized Controlled Trial” or “clinical
trial”. All references in the identified articles well retrieved by
manual searching to ensure that all of related studies were
included.

Inclusion Criteria

All trials in eligible studies were RCTs.

All trials focused on the therapy of DCIS, including BCS,
RT, and endocrine therapy.

All trials provided sufficient data, including recurrence of
ipsilateral breast cancer (IBCR), recurrence of contralateral
breast cancer (CBCR), distant metastases, event-free survival
(EFS), mortality, etc.

Literature Quality Evaluation and Data Extraction

Four investigators independently extracted and analyzed the
data and conducted the quality assessment of eligible studies
with Consolidated Standards of Reporting Trials (CONSORT)
statement [15]. When encountering contradiction, the in-
vestigators reassessed the data until achieving consensus.
The information collected from eligible studies were: the
first author’s name, year of publication, name of the
RCTs, population characteristics (median age, detected
method, and pathological type of breast cancer), median
follow-up time, treatments of the cases and controls, and
numbers of cases and controls.
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Statistical Analysis

Review Manager 5.3 software was used to perform the Meta-
analysis. Heterogeneity among the trials was assessed by
Cochran’s Q test and quantified by I statistic. When there
was no clinical or statistical heterogeneity among eligible
studies (P >0.1, [ < 50%), fixed effects model was used,
otherwise, random effects model was used [16]. Risk ratios
(RRs) and 95% confidential intervals (CIs) were calculated by
Z-test to assess the associations between different treatments
and clinical effects. P <0.05 was considered statistically sig-
nificance. Publication bias was tested using funnel plots if the
number of included studies was not less than 5.

Results
Results of Search Strategy

Figure 1 presents the process of the studies selection. A total
of 2265 articles were searched from PubMed, Cochrane
Library, and Web of Science by using the terms mentioned
before. 1502 articles were left after removing duplicates. 1421
articles were excluded because therapy for DCIS was not
mentioned. Then 36 articles which were no RCTs and 38
articles which were merely the registration information on
Cochrane library or did not provide enough data about TAM
and ANA were excluded. Ultimately, only 7 articles were in-
cluded in this meta-analysis. Literature quality was conducted
according by CONSORT statements (Table 1).

Study Characteristics

The characteristic of the eligible studies in meta-analysis
was listed in Tables 2 and 3. Five articles [7, 8, 17-19]
were related to the comparison between the “BCS + RT
+ TAM” group and the “BCS + RT” group. And two
articles [13, 14] were related to the comparison between
two endocrine drugs, ANA and TAM.

Meta-Analysis Data

Meta-analysis was divided different into 2 parts accord-
ing to the treatment methods comparison and different
follow-up times.

Comparison between “BCS + RT + TAM” Group
and “BCS + RT” Group

In the meta-analysis 5 articles [7, 8, 17-19] reported 2 RCTs
(including NSABP B-24 and UK/ANZ trial) which enrolled
2322 DCIS patients without ER and PR status, 1171 patients
were enrolled “BCS + RT + TAM” group and 1151 were
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Fig. 1 Flow chart of study
selection. Abbreviation: ANA:
anastrozole; BCS: breast
conserving surgery; RT:
radiotherapy; TAM: tamoxifen.
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submitted to “BCS + RT” group. According to different
median follow-up times, these articles were divided into
2 subgroups: group “<10 years” [7, 18] and group
“>10 years” [8, 19]. (Fig. 2a-j).

IBCR, IBCR-INV and IBCR-DCIS

IBCR, IBCR-INV and IBCR-DCIS were all mentioned in these
4 articles [7, 8, 18, 19]. Fixed effects models were used because
of low heterogeneity (P < 50%). TAM reduced the rates of
IBCR during 2 different median follow-up times and decreased
the rates of IBCR-INV for less than 10 years median follow-up
times (1) IBCR: group “<10 years” P= 0.03, RR=0.75, 95%
CI=0.57-0.98; group “>10 years” P= 0.04, RR=0.80, 95%
CI=0.65-0.99. (2) IBCR-INV: group “<10 years” P= 0.03,
RR=0.63,95% CI=0.41-0.95). However, there was no statis-
tical difference between group “BCS + RT+TAM” and “BCS +
RT” group in the rates of IBCR-INV for more than 10 years
median follow-up time and the rates of IBCR-DCIS during 2
different median follow-up times () IBCR-INV: group
“>10 years” P= 0.08, RR=0.74, 95% CI=0.56-1.03. @
IBCR-DCIS: group “<10 years” P= 0.41, RR=0.86, 95%
CI=0.60-1.23; group “>10 years” P= 0.32, RR=0.85, 95%
CI=0.63-1.16) (Fig. 2 a-c).

CBCR, CBCR-INV and CBCR-DCIS

All the 4 articles [7, 8, 18, 19] reported CBCR, CBCR-INV
and CBCR-DCIS of two different median follow-up times,

and fixed effects models were used (7 =0%). Comparing to
BCS followed by RT, BCS followed by RT and TAM reduced
the rates of CBCR during 2 different median follow-up times
and the rates of CBCR-INV for less than 10 years median
follow-up times (1) CBCR: group “<10 years” P= 0.02,
RR=0.59, 95% CI=0.38-0.93; group “>10 years”
P=0.009, RR=0.64, 95% CI=0.46-0.89. 2) CBCR-
DCIS: group “<10 years” P= 0.03, RR=0.33, 95% CI=
0.12-0.91). There was no statistical difference between
“BCS + RT+TAM” group and “BCS + RT” group in the rates
of CBCR-DCIS for more than 10 years median follow-up time
and the rates of IBCR-DCIS during 2 different median follow-
up times (D CBCR-DCIS: group “>10 years” P= 0.09, RR =
0.59,95% CI=0.31-1.09. 2 CBCR-INV: group “<10 years”
P=0.18, RR=0.71,95% CI=0.42-1.17; group “>10 years”
P=0.06, RR=0.67, 95% CI=0.44-1.02) (Fig. 2 d-f).

Other Data

Two articles [18, 19] described the NSABP B-24 trial in two
different median follow-up times and reported the following data.
For less than or more than 10 years median follow up, TAM
significantly increased the rates of EFS (group “>10 years”
P=0.003, RR=1.07, 95% CI=1.02—-1.12; group “>10 years”
P=0.006, RR=1.10, 95% CI=1.03-1.18) (Fig. 2 g).

For the rates of mortality, Non-BC death, BC death, local,
regional, and distant recurrence, and occurrence of endometrial
cancer, however, TAM did not show the statistical difference
compared to postoperative RT only (1) group “<10 years”:
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Table 1 Quality evaluation result of 15 eligible articles by Consolidated Standards of Reporting Trials (CONSORT) Statement (2010)[15]
Section/Topic Item Checklist Item Number Percentage
Number (%)
Title and abstract la Identification as a randomized trial in the title 6[7,8,13,14,17,19] 85.71
1b Structured summary of trial design, methods, results, and conclusions 6[7,8,13,14,17,19] 85.71
(for specific guidance, see CONSORT for abstracts)
Introduction
Background and 2a Scientific background and explanation of rationale 7(7,8,13,14,17-19] 100
objectives
2b Specific objectives or hypotheses 717.8,13,14,17-19] 100
Methods
Trial design 3a Description of trial design (such as parallel, factorial), including 6[7,8,13,14,17,19] 85.71
allocation ratio
3b Important changes to methods after trial commencement 2[7,17] 28.57
(such as eligibility criteria), with reasons
Participants 4a Eligibility criteria for participants 7[7,8,13,14,17-19] 100
4b Settings and locations where the data were collected 2[7,17] 28.57
Interventions 5 The interventions for each group with sufficient details to allow 7(7,8,13,14,17-19] 100
replication, including how and when they were actually administered
Outcomes 6a Completely defined prespecified primary and secondary outcome 6(7,8,13,14,17,19] 85.71
measures, including how and when they were assessed
6b Any changes to trial outcomes after the trial commenced, with reasons 1[8] 14.29
Sample size Ta How sample size was determined 3[7,13,14] 42.86
7b When applicable, explanation of any interim analyses and stopping guidelines 0 0
Randomization 8a Method used to generate the random allocation sequence 4[7,8,13,14] 57.14
Sequence generation
8b Type of randomization; details of any restriction 4[7,8,13,14] 57.14
(such as blocking and block size)
Allocation 9 Mechanism used to implement the random allocation sequence 5[7,8,13,14,17] 46.67
concealment (such as sequentially numbered containers), describing any steps taken to
mechanism conceal the sequence until interventions were assigned
Implementation 10 Who generated the random allocation sequence, who enrolled participants, 0 0
and who assigned participants to interventions
Blinding 11a If done, who was blinded after assignment to interventions (for example, 3[13,14,17] 42.86
participants, care providers, those assessing outcomes) and how
11b If relevant, description of the similarity of interventions 2[13,14] 28.57
Statistical methods ~ 12a Statistical methods used to compare groups for primary and secondary outcomes 7[7,8,13,14,17-19] 100
12b Methods for additional analyses, such as subgroup analyses and adjusted 5[8,13,14,17,19] 7143
analyses
Results
Participant flow 13a For each group, the numbers of participants who were randomly assigned, 6(7,8,13,14,17,18] 85.71
(a diagram is received intended treatment, and were analyzed for the primary outcome
strongly
recommended)
13b For each group, losses and exclusions after randomization, together with reasons 6[7,8,13,14,17,18] 85.71
Recruitment 14a Dates defining the periods of recruitment and follow-up 6[7,8,13,14,17,18] 85.71
14b Why the trial ended or was stopped 0 0
Baseline data 15 A table showing baseline demographic and clinical characteristics for each group 7[7.,8,13,14,17-19] 100
Numbers analyzed 16 For each group, number of participants (denominator) included in each analysis 7[7.,8,13,14,17-19] 100
and whether the analysis was by original assigned groups
Outcomes and 17a For each primary and secondary outcome, results for each group, and the 7(7,8,13,14,17-19] 100
estimation estimated effect size and its precision (such as 95% confidence interval)
17b For binary outcomes, presentation of both absolute and relative effect 7(7,8,13,14,17-19] 100
sizes is recommended
Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses 1[8] 14.29
and adjusted analyses, distinguishing prespecified from exploratory
Harms 19 All important harms or unintended effects in each group 3[13,14,17] 42.86
(for specific guidance, see CONSORT for harms
Discussion
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Table 1 (continued)
Section/Topic Item Checklist Item Number Percentage
Number (%)
Limitations 20 Trial limitations; addressing sources of potential bias; imprecision; and, 2[14,19] 28.57
if relevant, multiplicity of analyses
Generalizability 21 Generalizability (external validity, applicability) of the trial findings 0 0
Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and 7(7,8,13,14,17-19] 100

considering other relevant evidence

Other information

Registration 23 Registration number and name of trial registry 4[8,13,14,19] 57.14
Protocol 24 Where the full trial protocol can be accessed, if available 0 0
Funding 25 Sources of funding and other support (such as supply of drugs), role of funders 7[7,8,13,14,17-19] 100

Mortality P= 0.83, RR=0.96, 95% CI=0.63—1.44;Non-BC
death P= 0.90, RR=0.97, 95% CI=0.60-1.56;BC death
P= 020, RR=0.50, 95% CI=0.17-1.46; Local, regional, and
distant recurrence P= 0.15, RR=0.38, 95% CI=0.10-1.41;
Endometrial cancer P= 0.22, RR=2.34, 95% CI=0.61-9.00.
@ group “>10 years”: Local, regional, and distant recurrence
P=047, RR=0.70, 95% CI=0.27-1.83) (Fig. 2 h-j).

Comparison between “ANA” Group and “TAM” Group
for Postmenopausal DCIS

In the meta- analysis, two RCTs, NSABP B-35 trial [13] and
IBIS-II DCIS trial [14], enrolled 6015 postmenopausal

women with DCIS and positive estrogen and progesterone
receptor. All patients were divided into “ANA” group (n=
2988) and “TAM” group (n =3027) randomly (Fig. 3).

IBCR, IBCR-INV and IBCR-DCIS

Two articles [13, 14] all reported IBCR, IBCR-INV and
IBCR-DCIS, and fixed effects models were used because of
no heterogeneity (° = 0%). There was no statistical difference
between group “ANA” and group “TAM?” of these data. (D)
IBCR: P= 0.38, RR=0.88, 95% CI=0.66-1.17; (2) IBCR-
INV: P= 0.47, RR=0.85, 95% CI=0.55-1.32; (3 IBCR-
DCIS: P= 0.60, RR=0.90, 95% CI=0.62-1.32) (Fig. 3 a).

Table 2 Characteristics of studies

of comparison between “BCS + Trial NSABP B-24 UK/ANZ
RT + TAM” group and “BCS +
RT” group Date May, 1991-Apr, 1994 May, 1990- Aug, 1998
Population Characteristics:
Median age M NM
Detected method Physical examination, mammography, Breast screening programme
or both
Pathological type of DCIS and DCIS+LCIS DCIS
breast cancer
Therapy:
Surgery BCS, tumor-free margins after BCS, BCS, tumor-free margins
tumor-negative axillary nodes after BCS
Radiotherapy 50Gy/25 fraction 50Gy/25 fraction
Tamoxifen 20 mg /day for 5 years 20 mg /day for 5 years

Patients Randomized

Total 1799
BCS + RT + TAM 899
BCS +RT 900

Median follow-up 13.5 years
Related articles:

Author-published year
(Median follow-up)

Fisher B-1999[17] (6 years);
Fisher B-2001[18] (6.9 years);
Irene L-2011[19] (13.5 years);

523
272
251
12.7 years

Houghton J-2003[7] (4.3 years);
Cuzick J-2011[8] (12.7 years)

Abbreviations: BCS breast conserving surgery, DCIS ductal carcinoma in suit, LCIS lobular carcinoma in situ, NM

not mentioned, RT radiotherapy, 7TAM tamoxifen
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Table 3 Characteristics of studies

IBIS-1I DCIS

NSABP B-35

of comparison between “ANA” Trial
group and “TAM” group for
postmenopausal DCIS Date

Population Characteristics:

Therapy:
ANA
TAM
Patients Randomized
Total
ANA
TAM
Median follow-up
Related articles:

Author-published year (Median
follow-up)

Mar, 2003- Feb, 2012
Postmenopausal women
Median age was 60.3 years
DCIS or DCIS+LCIS

ER (+) or PR (+);

1 mg /day for 5 years
20 mg /day for 5 years

2938
1449
1489
7.2 years

Forbes FJ —2015[14]
(7.2 years)

Jan, 2003- Jun, 2006
Postmenopausal women
DCIS or DCIS+LCIS
ER (+) or PR (+);

1 mg /day for 5 years
20 mg /day for 5 years

3077
1539
1538
9.0 years

Margolese RG-2015[13]
(9.0 years);

Abbreviations: ANA anastrozole, DCIS ductal carcinoma in suit, £R estrogen receptor, LCIS lobular carcinoma in
situ, PR progesterone receptor, TAM tamoxifen

CBCR, CBCR-INV and CBCR-DCIS

All the 2 articles [13, 14] reported CBCR, CBCR-INV and
CBCR-DCIS, and fixed effects models were used (F < 50%).
Compared to TAM, ANA reduced the rates of CBCR and
CBCR-INV, however, there was no difference between the
two groups for CBCR-DCIS (@ CBCR: P= 0.03, RR=
0.71, 95% CI=0.52-0.97; (2 CBCR-INV: P= 0.009, RR =
0.59, 95% CI=0.40-0.88; 3 CBCR-DCIS: P= 0.98, RR =
1.01, 95% CI=0.59-1.73) (Fig. 3 b).

Mortality, Non-BC Death, and BC Death

Two articles [13, 14] all described the rates of mortality, Non-
BC death, and BC death, and fixed effect models were used
for low heterogeneities (F =0%). There was no statistical
difference between group “ANA” and group “TAM” of the
three data (D Mortality: P= 0.61, RR = 1.06, 95% CI = 0.84—
1.35; @ Non-BC death: P= 0.39, RR=1.11,95% CI=0.87—
1.43; ® BC death: P= 0.24, RR =0.55, 95% CI=0.20-1.48)
(Fig. 3 ¢).

Non-breast Secondary Primary Caner, Uterine Cancer
and Non-gynecological Cancer

Two studies [13, 14] all described the rate of non-breast sec-
ondary primary caner, uterine cancer and non-gynecological
cancer (such as lung cancer, gastrointestinal cancer, and lym-
phoma etc.). For non-breast secondary primary caner and non-
gynecological cancer, fixed effect model was used (I2 =0%),
and for uterine cancer, random effect model was used (IZ =

@ Springer

59%). It was reported that there was no statistical difference
between group “ANA” and group “TAM” for these 3 data (D
Non-breast secondary primary caner: P= 0.86, RR =0.98,
95% CI=0.80-1.21; 2 Uterine cancer: P= 0.11, RR=
0.26, 95% CI=0.05-1.34; (3 Non-gynecological cancer:
P=0.30,RR=1.13,95% CI=0.90-1.41) (Fig. 3 d).

Advantages and Disadvantages

Two studies [13, 14] all reported the bone and joint disease and
thrombosis. The incidence of arthralgia of patients with ANA
was 1.28 times compared to patients with TAM and the incidence
of osteoporosis of patients with ANA was 1.61 times compared
to patients with TAM. But for thrombosis, ANA showed obvious
advantages in both deep-vein thrombosis and pulmonary embo-
lism compared to TAM (@ Arthralgia: P= 0.009, RR=1.28,
95% CI=1.06-1.53; @) Osteoporosis: P= 0.001, RR=1.61,
95% CI=1.21-2.14); (3 Deep-vein thrombosis: P= 0.002,
RR=0.16, 95% CI=0.05-0.53; @ Pulmonary embolism: P
< 0.00001, RR=0.88, 95% CI=0.83-0.92) (Fig. 3 e).

Other data as follows were reported by IBIS-II DCIS trial
[14]. The incidences of vaginal dryness, hypercholesteremia,
and headache of patients with ANA were higher than that of
patients with TAM, and the incidences of vasomotor or
gynaecological, hot flushes, vaginal haemorrhage, vaginal dis-
charge, and vaginal candidiasis of patients with ANA were
lower than that of patients with TAM (@ Vaginal
dryness:P= 0.05; RR=1.22; 95% CI=1.00-1.49;®
Hypercholesteremia: P<0.0001; RR=4.02; 95% CI=2.08—
7.76,3) Headache:P = 0.05; RR=1.38; 95% CI=1.00-1.91;
(@ Vasomotor or gynaecological:P<0.00001; RR =0.88; 95%
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a BCS+RT +TAM BCS+RT Risk Ratio Risk Ratio b BCS+RT +TAM BCS+RT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M.M,fixed,95% Cl MM, Fixed, 95% C1 Study or Subgroup Events Total Events Total Weight M.M,Fixed, 95% Cl MM, Fixed, 95% C1
1.1.11BCR <10 years 1.2.1 IBRT-INV<10 years
NSABP B-24-Fisher B-2001 72 899 100 900 865%  072(0.54,096) NSABP B-24-Fisher B-2001 27 839 49 900 887%  055(0.35,087) E 3
UKIANZ-Houghton J-2003 15 272 15 251 135%  082(0.46,1.85) - UKIANZ-Houghton J-2003 8 272 6 251 11.3%  123(0.43,350] —
Subtotal (95% CI) 171 1151 100.0% 0.75[0.57,0.98] L Subtotal (95% CI) "7 1151 100.0% 0.63[0.41,0.95] R 4
Total events 87 115 Total events 35
Heterogeneity: Chi*= 0.41, df= 1 (P = 0.52); F= 0% Heterogeneity: Ch*= 1.0, df=1 (P = 0.17); F= 47%

Test for overall effect Z= 2 14 (P=0.03) Test for overall effect: Z=2.18 (P = 0.03)
112 IBCR>10 years 12.21BCRINV> 10 years
NSABP B-24-Irene L-2011 119 893 149 900 867%  0.£0(0.64,1.00) ] NSABP B-24-Irene L-2011 59 899 81 900 896%  073(0.53,1.01) ||
UKIANZ-Cuzick -2011 0 272 22 251 133%  0£4(047,150) —~r UKIANZ-Cuzick 2011 10 272 9 251 104% 103042248 —
Subtotal (95% CI) 171 1151 1000%  0.80[0.65,0.99] 4 Subtotal (95°% CI) 17 1151 100.0% 076 [0.56, 1.03] *
Total events 1 Total events
Heterogeneity: Chi*= 0.02, df= 1 (P uae) F=0% Heterogeneity: Ch = 0.50, df= 1 (P= 048) F=0%
Testfor overall effect Z= 2.05 (P = 0.04) Testfor overal effect Z=1.78 (P = 0.08)

0002 01 10 500 001 01 1 100
Testfor subaroun differences: Chi*= 0.18. df= 1 (P = 0.67). F= 0% BCS+RT +TAM BCS+RT Testfor subaroun differences: Chi= 0.52. df= 1 (P= 0.47). F= 0% BOSHRTTAM BCS+RT
c BCS+RT+TAM  BCS+RT Risk Ratio Risk Ratio d BCS+RT+TAM  BCS+RT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H,Fixed, 95% Cl M-H, Fixed, 95% CI Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95% Cl M.H, Fixed, 95% CI
1.3.1 IBCRDCIS<10 years 1.4.1 CBCR <10 years
NSABP B-24-Fisher B-2001 45 899 51 900 845%  0£8(060,130) NSABP B-24-Fisher B-2001 25 899 45 900 806%  0.56(0.34,090) L3
UKIANZ-Houghton J-2003 7 m 9 251 155%  072(0.27,1.90] —t UKIANZ-Houghton J-2003 5 272 5 251 104% 082(027,315) —
Subtotal (95% CI) 171 1151 100.0% 0.86 [0.60, 1.23] @ Subtotal (95% CI) "7 1151 100.0% 0.59[0.38, 0.93] >
Total events 52 60 Total events 30 50
Heterogeneity: Chi*= 0.15, df= 1 (P = 0.70), F= 0% Heterogeneity: Chi*= 0.57,df= 1 (P = 0.45); = 0%
Testfor overall effect: Z= 0.83 (P = 0.41) Testfor overall effect Z= 2.29 (P = 0.02)
1.32 IBCRDCIS>10 years 1.4.2 CBCR>10 years
NSABP B-24-Irene L-2011 60 899 68 900 834%  0£8[063,123) = NSABP B-24-Irene L-2011 44 898 73 900 886%  0.60(042,087) L
UKIANZ-Cuzick J-2011 10 272 13 251 168%  0.71(0.32,159) — UKIANZ-Cuzick 2011 9 272 9 251 114% 082(037,229 —r
Subtotal (95% CI) "7 1151 100.0% 0.85[0.63, 1.16] < Subtotal (95% CI) "7 1151 100.0% 0.64 [0.46, 0.89] L 4
Total events Total events 82
Heterogeneity: Ch = 0.24,df= 1 (P = 052) F=0% Heterogeneity: Chi*= 0.73,df= 1 (P = ] 39);
Test for overall effect: Z=1.00 (P = 0.32) Test for overall effect: Z= 2.61 (P = 0.009)

001 o1 10 100 001 o1 1 100
Test for subaroun differences: Chi*= 0.00.df= 1 (P = 0.99). F= BCS*RT+TAM BCS*RT Testfor subaroun differences: Chi*= 0.07. df= 1 (P = 0.80). BOSYRT+TAM BCS+RT
e BCS+RT +TAM BCS+RT Risk Ratio Risk Ratio f BCS+RT +TAM BCS+RT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI Study or Subgroup Events Jotal Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.5.1 CBCR-INV<10 years 1.6.1 CBCR-DCIS<10 years
NSABP B-24-Fisher B-2001 20 899 30 900 85.2% 0€71(0.38,1.17] -.' NSABP B-24-Fisher B-2001 5 899 15 900 100.0% 0.33(0.12,091] _._
UKIANZ-Houghton J-2003 5 5 251 148%  082(0.27,315) — UKIANZ-Houghton J-2003 o 22 0 25 Not estimable
Subtotal (95% CI) 171 1151 100.0% 0.71[0.42,1.17] R Subtotal (95% Cl) "7 1151 100.0% 0.33[0.12,0.91] ’
Total events 25 Total events 5 15
Heterogeneity: Chi*= 0.22, df= 1 (P = 0.64); F= 0% Heterogeneity: Not applicable
Testfor overall effect: Z= 1.35 (P = 0.18) Testfor overall effect Z= 2.13 (P = 0.03)
1.52 CBCRINV>10 years 1.6.2 CBCR-DCIS>10 years
NSABP B-24-Irene L-2011 30 899 48 900 802%  03(0.40,098) H NSABP B-24-Irene L-2011 14 899 25 900 923%  056(0.28,107) -
UKIANZ-Cuzick J-2011 6 2m 5 251 8%  1.1(0.34,358) —_—T UKIANZ-Cuzick -2011 2 212 2 251 7%  082(013,650 —
Subtotal (95% CI) 171 1151 100.0% 0.67 [0.44, 1.02] R 4| Subtotal (95% CI) 1171 1151 100.0% 0.59[0.32, 1.09] -
Total events 36 53 Total events 16 27
Heterogeneity: Chi*= 0.79, df= 1 (P = 0.37); F= 0% Heterogeneity: Chi*= 0.23, df=1 (P = 0.63), F= 0%
Testfor overall effect: Z= 1.87 (P = 0.06) Testfor overall effect Z=1.70 (P = 0.09)

0o o1 10 100 0.01 1 10 100
Testfor subaroun differences: Chit= 0.02.df= 1 (P= 0.89). F'= 0% BCSYRT+TAN BCS+RT Testfor subaroun diflerences: Chi*= 0.89. df=1 (P = 0.35). F= 0% BCSRTTAM BCSRT
g BCS+RT +TAM BCS+RT Risk Ratio Risk Ratio h BCS+RT +TAM BCS+RT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H,Fixed, 95% Cl M.H, Fixed, 95% CI Study or Subgroup Events Jotal Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.7.1 EFS<10 years 1.8.1 Mortality
NSABP B-24-Fisher B-2001 743 899 694 900 100.0% 1.07(1.02,1.12) NSABP B-24-Fisher B-2001 42 899 44 900 100.0% 0.96[0.63,1.44]
Subtotal (95°% CI) 899 900 100.0%  1.07[1.02,1.12] Subtotal (95°% CI) 899 900 100.0%  0.96[0.63, 1.44]
Total events 743 694 Total events 42 44
Heterogeneity: Not applicable Heterogeneity: Not applicable
Testfor overall effect Z= 2.92 (P = 0.003) Testfor overall effect Z= 0.22 (P = 0.83)
17.2EFS>10 years 1.8.2 NonBC death
NSABP B-24-Irene L-2011 610 899 555 900 100.0% 1.10[1.03,1.18] NSABP B-24-Fisher B-2001 32 899 33 900 100.0% 0.97 [0.60, 1.56] t
Subtotal (95¢% CI) 899 900 100.0%  1.10[1.03, 1.18] Subtotal (95°% CI) 899 900 100.0%  0.97[0.60, 1.56]
Total events 610 555 Total events 32 33
Heterogeneity: Not applicable Heterogeneity: Not applicable
Testfor overall effect Z= 2.74 (P = 0.006) Testfor overall effect Z= 0.12 (P = 0.90)

+ 1.8.3 BC death

s ese Rt » NSABP B-24-Fisher B-2001 5 899 10 900 1000%  0.50(0.7,146]

Test for subaroun differences: Chi*= 0.39. df=1 (P = 0.53). F= 0% Subtotal (95% CI) 899 900 100.0% 0.50[0.17, 1.46]
Total events 5 10
H Heterogeneity: Not applicable
| BCS+RT+TAM  BCS+RT Risk Ratio Risk Ratio Testfor overall effect Z= 1.27 (P = 0.20)
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.11.1 Local,regional,and distant recurrence<10 years 0.01 01 10 100
P B-24-Fi T B- 1 .| . 10, 1.4 + + +
e A S st i -0
Total events 3 8
Heterogeneity: Not applicable
Test for overall effect: Z=1.45 (P=0.15) -
1.11.2 Localregional,and distant recurrence>10 years l
NSABP B-24-Irene L-2011 7 899 10 900 100.0% 0.70(0.27,1.83] BCS+RT +TAM BCS+RT Risk Ratio Risk Ratio
Subtotal (95% CI) 899 900 100.0% 0.70[0.27, 1.83] Study or Subgroup Events Total Events Total Weight M.-H,Fixed, 95% CI M.H, Fixed, 95% CI
Total events 7 10 NSABP B-24-Fisher B-2001 7 899 3 900 100.0% 2.34(0.61,9.00] -
Heterogeneity: Not applicable
Test for overall effect: Z=0.72 (P = 0.47) Total (95% CI) 899 900 100.0% 2.34[0.61,9.00] e
Total events 7 3
bt o T p o0 Heterogeneity: Not applicable ot s 00

Testfor subaroun differences: Chi*= 0.56. df =1 (P = 0.45). F= 0%

BCS+ RT+TAM BCS+RT

Fig. 2 Forest plots showing meta-analysis of comparison between
“BCS + RT+ TAM” group and “BCS + RT” group for DCIS in
different follow up times. Different outcomes were shown from a to j.
Abbreviation: BCS: breast conserving surgery; BC: breast cancer; BC
death: breast cancer related death; CBCR: recurrence of contralateral
breast cancer; CBCR-INV: recurrence of contralateral invasive breast

CI=0.83-0.92;® Hot flushes:P= 0.03; RR=0.94; 95%
CI=0.88-0.99;(6 Vaginal haemorrhage:P<0.0001; RR=
0.45; 95% CI=0.30-0.66;7) Vaginal discharge:P<0.00001;

Testfor overall effect Z=1.23 (P=0.22)

BCS+RT+TAM BCS+RT

cancer; CBCR-DCIS: recurrence of contralateral DCIS; CI: confidential
interval; DCIS: ductal carcinoma in suit; EFS: event-free survival; F:
Heterogeneity; IBCR: recurrence of ipsilateral breast cancer; IBCR-
INV: recurrence of ipsilateral invasive breast cancer; IBCR-DCIS:
recurrence of ipsilateral DCIS; Non-BC death: non-breast cancer related
death; RR: risk ratio; RT: radiotherapy; TAM: tamoxifen

RR=0.23;

95% CI=0.15-0.33;® Vaginal

candidiasis:P<0.0001; RR=0.20; 95% CI=0.09, 0.42).
However, there was no statistical difference between group
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ANA TaM 0Odds Ratio Odds Ratio ANA TAM Ods Ratio 0Odds Ratio

Study or Subaroup Events Total Events Total Weight M.H,Fixed, 95%Cl M.H, Fixed, 95% CI Study or Subaroup Events Total Events Total Weight M.H,Random, 95%Cl M.H, Random, 95% CI
1.1.11BCR 1.2.1 CBCR
1BIS-1I DCIS-Forbes FJ -2015 41 1443 45 1489 447%  0.93(0.61,1.44] - 1BIS-Il DCIS-Forbes FJ-2015 25 1449 31 1489 37.2% 0.83(0.49,1.41) —-
NSABP B-35-Margolese-2015 46 1533 55 1538 553%  0.83(0.56,1.24] - NSABP B-35-Margolese-2015 39 1539 60 1538 628% 0.64 [0.43,0.95] B3
Subtotal (95% CI) 2988 3027 100.0%  0.88[0.66, 1.17] * Subtotal (95% Cl) 2988 3027 100.0% 0.70[0.51,0.97] *
Total events 87 100 Total events 64
Heterogeneity: Chi=0.15, df=1 (P = 0.69); F= 0% Heterogeneity: Tau® = 0.00; Chi*= 0.55, df= 1 (P = 0.46); IF= 0%
Test for overall effect Z= 0.88 (P = 0.38) Testfor overall effect: 7= 2.12 (P = 0.03)
1.1.2 IBCRDCIS 1.2.2 CBCR-DCIS
1BIS-II DCIS-Forbes FJ-2015 21 1443 23 1489 408%  0.94(0.52,1.70) —— IBIS-l DCIS-Forbes FJ-2015 8 1449 6 1489 267% 1.37[0.47,3.96] =
NSABP B-35-Margolese-2015 29 1539 33 1538 50.2%  0.88(0.53,1.45) - NSABP B-35-Margolese-2015 18 1539 20 1538 733% 0.90(0.47,1.70) |
Subtotal (95% CI) 2988 3027 100.0%  0.90[0.61,1.32] < Subtotal (95% C1) 291 3027 100.0% 1.01[0.58, 1.74] <>
Total events 50 56 Total events 26 26
Helerogeneity: Chi*= 0.03, df= 1 (P = 0.88); F= 0% Heterogeneity: Tau®= 0.00; Chi*= 0.45, df= 1 (P = 0.50); F'= 0%
Testfor overall effect Z= 0.53 (P = 0.60) Testfor overall effect 2= 0.02 (P = 0.98)
1.1.3 IBCRINV 1.2.3 CBCRINV

Y y R - 1BIS-Il DCIS-Forbes FJ-2015 17 1449 25 1489 425% 0.70(0.37,1.29) —m-
1BIS-1I DCIS-Forbes FJ-2015 20 1449 22 1489 496%  0.93(0.51,1.72) - NSAEP B35 Marasloss. 2015 Wm0 1s3 erow 0520030058 =
NSABP B-35-Margolese-2015 17 1533 22 1538 504%  0.77(0.41,1.46) — Subtotal 955 Oy 2908 o3y 10000 05 1030, 0:881 -8
Subtotal (95% CI) 2988 3027 100.0%  0.85[0.55, 1.32] <« " . At
Total events a7 . Total events 38 65

" - Heterogeneity: Tau? = 0.00; Chi*= 0.50, df= 1 (P = 0.48); F= 0%
Heterogeneity: Chi= 018, df= 1 (P = 0.67); F= 0% Tostfor evorall efect 2= 256 (° < 6.010)
Testfor overall effect: 7= 0.72 (P = 0.47) saesE=ls
001 o4 10 100 0ot A 100
Testior subaroun difisrences: Chit= 0.04. df= 2 (P = 0.98) = 0% ANA TAM Testfor subarou differences: Chi*= 2.40. df= 2 (P = 0.30). F= 16.7%
ANA M 0dds Ratio 0Odds Ratio ANA TAM Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M.H,Fixed, 95%Cl M.H, Fixed, 95% CI Study or Subaroup Events Total Events Total Weight M.H,Fixed, 95%Cl M.H, Fixed, 95% CI
1.3.1 Mortality 1.4.1 Non-breast second primary caner
1BIS-1I DCIS-Forbes FJ-2015 33 1449 36 1489 296%  0.94[0.58,152) 1B1S-1l DCIS-Forbes FJ-2015 61 1448 71 1489 414%  0.88(0.62,1.25 -
NSABP B-35-Margolese-2015 98 1539 88 1538 704%  1.12(0.83,151) NSABP B-35-Margolese-2015 107 1539 102 1538 586%  1.05(0.79,1.39) -
Subtotal (95% CI) 2988 3027 100.0%  1.07[0.83,1.37] Subtotal (95% Cl) 2988 3027 100.0%  0.98[0.79,1.22] <
Total events 131 124 Total events 168 173

Heterogeneity: Chi*= 0.37, df= 1 (P = 0.54), F= 0%
Testfor overall effect: Z= 0.51 (P = 0.61)

1.3.2 BC death

IBIS-Il DCIS-Forbes FJ-2015 1 1449 3 1489 27.0%  0.34(0.04,3.29)
NSABP B-35-Margolese-2015 5 1539 8 1538 73.0%  0.62(0.20,1.91)
Subtotal (95% Cl) 2988 3027 100.0%  0.55[0.20, 1.48]
Total events 6 1"

Heterogeneity: Chi*= 0.22, df=1 (P = 0.64), F= 0%

Test for overall effect. Z=1.19 (P = 0.24)

1.3.3 Non-BC death

IBIS-Il DCIS-Forbes FJ-2015 32 1449 33 1488 29.7%  1.00(0.61,1.63]
INSABP B-35-Margolese-2015 93 1538 80 1538 70.3%  1.17(0.86,1.59)
Subtotal (95% CI) 2088 3027 100.0%  1.12[0.86, 1.45]
Total events 125 13

Heterogeneity: Chi*= 030, df=1 (P = 0.58); F= 0%
Testfor overall effect Z= 0.85 (P = 0.39)

1
Test for subaroun differences: Chi*= 1.86. df= 2 (P = 0.40). F= 0% ANA TAM

Fig. 3 Forest plots showing meta-analysis of comparison between
“ANA” group and “TAM” group for postmenopausa DCIS.
Different outcomes were shown from a to d. Abbreviation: ANA:
anastrozole; BCS: breast conserving surgery; BC: breast cancer; BC
death: breast cancer related death; CBCR: recurrence of contralateral
breast cancer; CBCR-INV: recurrence of contralateral invasive breast

“ANA” and group “TAM” for the incidences of cardiovascu-
lar eye disease () Cardiovascular:P= 0.38; RR=1.14; 95%
CI=0.85-1.51;® Eye disease:P= 0.16; RR=1.13; 95%
CI=0.95-1.34) (Fig. 3 ¢).

Discussion

The incidence of DCIS increases year by year based on the
remarkable development of mammography screening and ear-
ly diagnosis. According to the latest data from American
Cancer Society, cases of newly diagnosed DCIS in 2016 ac-
counts for 25% of all new cases of breast cancer diagnoses in
women [3]. The integrated treatment including BCS, RT and
endocrine therapy has been the main treatment for DCIS [12].
However, at present there have not yet searched adequate
number of RCTs about the treatments of DCIS, especially
about whether endocrine drug is appropriate or efficient.
Therefore, a meta-analysis was conducted to help clinical doc-
tors find the keys of the treatments of DCIS.

UK/ANZ trial [7, 8] and the NSABP B-24 trial [17, 19]
discussed the role of TAM in the treatment of DCIS. Our meta-
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Heterogeneity: Chi*= 0.63, df=1 (P=0.43), F= 0%
Testfor overall effect. Z= 0.18 (P = 0.86)

1.4.2 Uterine cancer of non-breast second primary cancer

1BIS-Il DCIS-Forbes FJ-2015 1 1443 12 1489 411% 0.09(0.01, 0.65) I
NSABP B-35-Margolese-2015 8 1538 17 1538 58.9% 0.47 (0.20,1.09) ——
Subtotal (95% CI) 2988 3027 100.0%  0.31[0.15,0.66] -

Total events. 9 29
Heterogeneity: Chi*= 2.45, df= 1 (P=0.12); F= 59%

Testfor overall effect. Z= 3.06 (P = 0.002)

1.4.3 Non-gynecological of non-breast second primary cancer

1BIS-1l DCIS-Forbes FJ-2015 60 1449 54 1489 390%  1.15(0.79,1567) -y
NSABP B-35-Margolese-2015 95 1533 85 1538 610%  1.12(083,152 -
Subtotal (95% C1) 2088 3027 100.0% 1.13[0.90, 1.43] >
Total events 155 139
Heterogeneity: Chi*= 0.01, df= 1 (P = 0.93); F= 0%
Testfor overall effect: Z= 1.05 (P = 0.30)
001 01 10 100
ANA TAM

Testfor subaroun differences: Chi*= 10.47. df= 2 (P = 0.005). F= 80.9%

cancer; CBCR-DCIS: recurrence of contralateral DCIS; CI: confidential
interval; DCIS: ductal carcinoma in suit; /°: Heterogeneity; IBCR:
recurrence of ipsilateral breast cancer; IBCR-INV: recurrence of
ipsilateral invasive breast cancer; IBCR-DCIS: recurrence of ipsilateral
DCIS; Non-BC death: non-breast cancer related death; RR: risk ratio; RT:
radiotherapy; TAM: tamoxifen

analysis confirmed that regardless of the hormonal-receptor sta-
tus, TAM remarkably reduced the IBCR, IBCR-INV less than
10 years, CBCR and CBCR-DCIS less than 10 years, and in-
creased the rate of EFS. However, there was no statistical differ-
ence between “BCS + RT + TAM” group and “BCS + RT”
group for the rates of IBCR-DCIS, IBCR-INV more than
10 years, CBCR-INV, and CBCR-DCIS more than 10 years,
mortality, distant metastases, and occurrence of endometrial can-
cer. The limitation of our meta-analysis was that there was no
evaluation of estrogen and progesterone receptor (ER and PR)
status in these two trials. While these results in Staley’s meta-
analysis were opposite [6]. Through carefully comparison, we
found that Staley’s meta-analysis [6] ignored the influence of
postoperative RT on treatment effects and data of UK/ANZ trial
[7, 8] were not all from completely random allocation. Therefore,
we can conclude that our results were more reliable.

ER and PR negativity were both associated with com-
edo necrosis and high nuclear grade which showed poor
prognosis of DCIS [20, 21]. Comedo necrosis and nuclear
grade, however, cannot replace hormone status to deter-
mine endocrine therapy for DCIS [20]. A sub-study de-
rived from NSABP B-24 confirmed that adjuvant TAM
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e

ANA TAM Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed. 95% Cl M_-H, Fixed, 95% CI
1.5.1 Arthralgia
IBIS-Il DCIS-Forbes FJ-2015 504 1539 358 1538 44.0%  1.61[1.37,1.89) L
NSABP B-35-Margolese-2015 832 1449 729 1489 56.0% 1.41[1.22,1.63] ]
Subtotal (95% CI) 2988 3027 100.0%  1.49[1.34, 1.66] ¢+
Total events 1336 1087

Heterogeneity: Chi*=1.45,df=1 (P=0.23); F=31%
Test for overall effect: Z=7.33 (P < 0.00001)

1.5.2 Osteoporosis

IBIS-Il DCIS-Forhes FJ-2015 69 1539 50 1538 49.0% 1.40[0.96,2.02) il
NSABP B-35-Margolese-2015 97 1449 54 1489 51.0%  1.91[1.36,2.68] -
Subtotal (95% CI) 2988 3027 100.0%  1.66[1.29,2.13] *
Total events 166 104

Heterogeneity: Chi*=1.46, df=1 (P = 0.23); F= 32%
Test for overall effect: Z= 3.95 (P < 0.0001)

1.5.3 Deep-vein thrombosis

IBIS-Il DCIS-Forbes FJ-2015 1 1539 4 1538 202%  0.25(0.03,2.23] - =1
NSABP B-35-Margolese-2015 2 1449 16 1489 79.8%  0.13[0.03,0.55) —i—
Subtotal (95% Cl) 2988 3027 100.0%  0.15[0.05,0.51] e

Total events 3 20

Heterogeneity. Chi*= 0.25, df=1 (P = 0.62); F= 0%
Test for overall effect: Z= 3.04 (P = 0.002)

1.5.4 Pulmonary embolism

IBIS-Il DCIS-Forbes FJ-2015 11 1539 37 1538 824% 029015057 —
NSABP B-35-Margolese-2015 5 1449 g 1489 176% 0.64[0.21,1.96) T
Subtotal (95% CI) 2988 3027 100.0%  0.35[0.20, 0.63] >

Total events 16 45

Heterogeneity. Chi®=1.39, df=1 (P = 0.24), F= 28%
Test for overall effect: Z= 3.56 (P = 0.0004)

1.5.5 Vasomotor or gynaecological

IBIS-Il DCIS-Forbes FJ-2015 879 1449 1031 1489 100.0%  0.69(0.59,0.80) !
Subtotal (95% Cl) 1449 1489 100.0%  0.69[0.59, 0.80]
Total events 879 1031

Heterogeneity: Not applicable
Test for overall effect: Z= 4.87 (P < 0.00001)

1.5.6 Hot flushes

IBIS-Il DCIS-Forbes FJ-2015 818 1449 899 1489 100.0%  0.85(0.73,0.99] !
Subtotal (95% CI) 1449 1489 100.0%  0.85[0.73,0.99]
Total events 818 299

Heterogeneity: Not applicable
Test for overall effect: Z= 2.16 (P = 0.03)

1.5.7 Vaginal dryness

IBIS-Il DCIS-Forhes FJ-2015 189 1449 159 1489 100.0% 1.25[1.00,1.57] !
Subtotal (95% CI) 1449 1489 100.0%  1.25[1.00, 1.57]
Total events 189 159

Heterogeneity: Not applicable
Test for overall effect: Z=1.98 (P = 0.05)

1.5.8 Vaginal haemorrhage

IBIS-Il DCIS-Forbes FJ-2015 35 1449 80 1489 100.0%  0.44[0.29,0.65] ’
Subtotal (95% Cl) 1449 1489 100.0%  0.44[0.29, 0.65]
Total events 35 80

Heterogeneity: Not applicable
Test for overall effect: Z= 4.03 (P < 0.0001)

1.5.9 Vaginal discharge

IBIS-Il DCIS-Forbes FJ-2015 30 1449 136 1489 100.0%  0.21(0.14,0.31) !‘
Subtotal (95% CI) 1449 1489 100.0%  0.21[0.14,0.31]
Total events 30 136

Heterogeneity: Not applicable
Test for overall effect: Z= 7.60 (P < 0.00001)

1.5.10 Vaginal candidiasis

IBIS-Il DCIS-Forbes FJ-2015 8 1449 42 1489 100.0%  0.19[0.09,0.41] t
Subtotal (95% Cl) 1449 1489 100.0%  0.19[0.09,0.41]
Total events 8 42

Heterogeneity: Not applicable
Test for overall effect: Z= 4.27 (P < 0.0001)

1.5.11 Cardiovascular

IBIS-Il DCIS-Forbes FJ-2015 93 1449 84 1489 100.0%  1.15(0.85,1.56] !
Subtotal (95% Cl) 1449 1489 100.0%  1.15[0.85, 1.56]
Total events 93 84

Heterogeneity: Not applicable
Test for overall effect: Z= 0.88 (P = 0.38)

1.5.12 Hypercholesteremia

IBIS-Il DCIS-Forbes FJ-2015 43 1449 11 1489 100.0%  4.11([2.11,8.00] t
Subtotal (95% Cl) 1449 1489 100.0%  4.11[2.11,8.00]
Total events 43 "

Heterogeneity: Not applicable
Test for overall effect: Z= 4.16 (P < 0.0001)

1.5.13 Headache

IBIS-Il DCIS-Forbes FJ-2015 82 1449 61 1489 100.0%  1.40([1.00,1.97] !
Subtotal (95% Cl) 1449 1489 100.0%  1.40[1.00, 1.97]
Total events 82 61

Heterogeneity: Not applicable
Test for overall effect: Z=1.96 (P = 0.05)

1.5.14 Eye disease

IBIS-Il DCIS-Forbes FJ-2015 230 1449 209 1489 100.0%  1.16(0.94,1.42) !
Subtotal (95% CI) 1449 1489 100.0%  1.16[0.94, 1.42]
Total events 230 209

Heterogeneity: Not applicable
Test for overall effect: Z=1.40 (P=0.16)

0.01 01 10 100

Testfor subaroun difierences: Chi*= 237.16. df= 13 (P < 0.00001). F= 84 5% ANA TAM

Fig. 3 continued.
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significantly reduced the rate of breast cancer recurrence
of DCIS patients with positive hormone receptor [22].
However, TAM also has some adverse events, including
endometrial cancer and thrombopoiesis, which are more
common in elderly postmenopausal women. Therefore, it
is necessary to evaluate the treatment efficacy and side
effects of the two kinds of drugs, Als and TAM.

It has been proved that the third generation Als have more
advantages over TAM for postmenopausal IBC women with
positive hormone receptor. Two large randomized, double
blind trials [13, 14] in our meta-analysis compared the advan-
tages and disadvantages for postmenopausal DCIS women
with positive hormone receptor. Our study showed that
ANA decreased the incidence of CBCR-INV compared with
TAM, which was shown like the ATAC trial [23]. Side-effects
were different between ANA and TAM. More events of
thrombosis (including deep vein thrombosis and pulmonary
thrombus), symptom of vasomotor or gynecological occurred
in “TAM” group, while headache, osteoarticular disease and
hypercholesteremia occurred in “ANA” group. It has been
proved that menopausal hormone therapy increased the risk
of ovarian cancer [24]. The IBIS-II DCIS trial [14] showed
that TAM probably have greater potential to cause ovarian
cancer than ANA. Therefore, for postmenopausal DCIS wom-
en with ER/PR positive, the selection of TAM or ANA was
based on clinical characteristics and underlying disease of
patients, as well as the side-effects of drugs.

Some limitations should be considered in this meta-analy-
sis. First, the study lacked the data of patients’ characteristics,
such as age, tumor size, pathology and immunohistochemistry
status. Second, the number of studies included was too small
despite of large cases of each study, and then publication bias
was not done. Third, there was a certain publication bias be-
cause of non-significant or negative findings which may not
be published.

Conclusions

It was concluded that DCIS patients with positive hormone
receptors should be recommended to receive endocrine thera-
py. Selection of TAM or ANA is based on clinical character-
istics and underlying disease of patients, as well as the side-
effects of drugs.
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