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Abstract
Currently, the wide-spread use of screening mammography has led to dramatic increases in ductal carcinoma in situ (DCIS).
However, DCIS of Chinese Americans, the largest Asian subgroup in American, has rarely been comprehensively studied over the
past decade. This work compared the DCIS characteristics and prognosis of Chinese American patients with White Americans in the
USA to determine the characteristics and prognosis of DCIS patients of Chinese Americans.
The data were obtained using the National Cancer Institute’s Surveillance, Epidemiology, and End Results (SEER) data. The

diagnosis and treatment variables between the two groups were compared by means of Chi-square tests. Survival was determined
with the use of the Kaplan–Meier method and the multivariable Cox proportional hazard regression model.
From 1975 to 2016, 81,745 White Americans and 2069 Chinese Americans were diagnosed with ductal carcinoma in situ.

Compared with the white patients, the Chinese Americans were younger (P< .001) with smaller tumors (P< .001) and higher family
income (P< .001). DCIS patients of Chinese American group accounted for a higher percentage of all breast cancers than the whites
(P< .001). In the multivariable Cox proportional hazard regression analysis, Chinese American was an independent favorable
prognostic factor in terms of overall survival (OS) (HR, 0.684; 95% CI, 0.593–0.789; P< .001) compared with the white group.
In conclusion, DCIS characteristics of the Chinese group, which exhibited a higher proportion of younger age, a higher DCIS ratio,

and a better prognosis, were distinct from those of the White Americans.

Abbreviations: BCSS = breast cancer-specific survival, BCT = breast-conserving surgery with radiation therapy, CAs =Chinese
Americans, CI = confidence interval, DCIS = ductal carcinoma in situ, ER = estrogen receptor, HRs = hazard ratios, OS = overall
survival, PR = progesterone receptor, SEER = surveillance, epidemiology, and end results, SPSS = Statistical Product and Service
Solutions, US = United States, USA = United States of America, WAs = White Americans.

Keywords: breast cancer, breast-conserving therapy, Chinese Americans, ductal carcinoma in situ, epidemiology and end results
(SEER) database, surveillance, White Americans
1. Introduction
Ductal carcinoma in situ (DCIS) is non-invasive breast cancer
with a favorable prognosis.[1–4] DCIS has become more common
in the past several decades due to mammographic screening.[5–7]

In the USA, about 48,100 new DCIS cases were diagnosed in
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2019, accounting for 18% of all breast cancer cases.[8] Globally,
DCIS cases also comprise nearly 20% of all detected breast
cancers.

[9–12]Numerous studies have reported the demographic,
clinical and pathological characteristics of DCIS in their
countries.[11,13–19] Chinese Americans (CAs) account for most
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Figure 1. Flow chart for screening eligible patients.
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of the Asian subgroups in the US.[20] However, the current status
of DCIS of Chinese Americans has rarely been comprehensively
studied over the past decade. Herein, we discovered and
summarized the DCIS in Chinese Americans by contrasting the
features of DCIS patients in CAs versus the WAs (WAs).

2. Methods

2.1. Data collection using the SEER database

The DCIS characteristics from the USA were obtained from the
latest database of the Surveillance, Epidemiology, and End
Results (SEER) Program (www.seer.cancer.gov) [SEER∗Stat
Database: Incidence—SEER 9 Regs Research Data, November
2018 Sub [1975–2016] [Katrina/Rita Population Adjustment]—
Linked to County Attributes—Total US, 1969–2017 Counties,
National Cancer Institute, DCCPS, Surveillance Research
Program, released April 2019, based on the November 2018
submission). SEER∗Stat (Version 8.3.5) software from SEERwas
used to extract the data after first obtaining permission for access
to the database online (SEER ID: 11438 – Nov 2018).
The following parameters were applied for the patient selection

in SEER:
1.
 breast cancer: breast (Site recode ICD-O-3/WHO 2008),
female, select only the known age, cases in the research
database and the first matching record for each person. The
CA patients were included by selecting race/ethnicity as
Chinese in the Race and Age (case data only) session.
2.
 DCIS: breast (Site recode ICD-O-3/WHO 2008), Stage-LRD
(Summary and Historic)/SEER historic stage A/In situ, 8050,
8140, 8201, 8230, 8500–8501, 8503–8504, 8507 (Site and
Morphology, Histologic Type ICD-O-3 female), select only
2

the known age, cases in the research database and the first
matching record for each person. The CA patients were
included by selecting race/ethnicity as Chinese in the Race and
Age (case data only) session.
3.
 Patients with unknown estrogen receptor (ER) and progester-
one receptor (PR) status were not excluded from the analysis
and patients with borderline ER or PR were defined as ER-
positive or PR-positive. Only the patients enrolled after 1990
had available ER and PR status. The specific screening process
was shown in Figure 1.

The selected surgerywasbasedon theSEERresearchdata record

description APPENDIX D TWO-DIGIT SITE-SPECIFIC SUR-
GERY CODES (1983–1997) (Documentation Version: April
2015) and SEER Program Coding and Staging Manual 2016.
Before 1998, 10 and 20 were codes for breast-conserving surgery.
After 1998, breast-conserving surgery codes including partial
mastectomy, partial mastectomy with nipple resection, lumpecto-
my or excisional biopsy, re-excision of the biopsy site for gross or
microscopic residual disease and segmental mastectomy for DCIS
were 20 to 24. Mastectomy codes, including subcutaneous
mastectomy, total (simple) mastectomy, modified, radical or
extended radical mastectomy, were 30, 40, 50, 60, 70, 80, and 90
before 1998, and 30, 40 to 76 and 80 after 1998, respectively.
Statistics of radiation therapywere obtained fromSEERRadiation
Therapy and Chemotherapy Information November 2018.
Considering early breast cancer patients with mastectomy
generally receive no radiotherapy, only patients with partial
mastectomy and sequent radiation therapy and patients with
mastectomy but without radiation therapy were included. In this
study, breast-conserving surgery with radiation therapy (BCT) is
defined as the removal of partial breast tissue with the margins of
the resected surgical specimen is free of tumors with sequent

http://www.seer.cancer.gov/
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radiotherapy. DCIS ratio refers to the ratio between the DCIS and
all the breast cancer cases and the insurance rate is the ratio
between patients with all types of insurance except Medicaid and
all cases. Furthermore, Medicaid insurance includes state govern-
ment-administered insurance for persons who are uninsured,
below the poverty level, or covered under entitlement programs
and insurance paid by a Managed Care program.
The national screening programwas initiated in the mid-1980s

in the USA; therefore, the patients were divided into four time
intervals: 1975 to 1984, 1985 to 1994, 1995 to 2004, and 2005
to 2016.
2.2. Statistical analysis

We concluded the year of diagnosis, race, DCIS ratio, age at
diagnosis, insurance status, and family income as demographic
statistics. For tumor characteristics, tumor size, ER status, PR
status surgery type were included. In this study, survival
outcomes were overall survival (OS) and breast cancer-specific
survival (BCSS). OS was defined as the time from the date of
diagnosis to the date of death from any cause, or the date of the
last follow-up. BCSS was calculated from the date of diagnosis to
the date of death caused by breast cancer or the last clinical
follow-up if death did not occur.
We compared the demographic and tumor characteristics of

CAs with WAs using the Chi-square test. Unadjusted OS and
Table 1

Characteristics of ductal carcinoma in situ of White Americans and
White Americans

Items Number Ratio (%)

Number (DCIS ratio) 81,745 7.90
Time intervals (DCIS ratio)
1975–1984 1983 2.30
1985–1994 8011 5.60
1995–2004 27,814 8.60
2005–2016 43,937 9.30

Age distribution (years)
<40 2924 3.60
40–54 29,458 36.00
55–69 32,975 40.30
>69 16,388 20.00

Tumor size
<4cm 33,038 40.40
≧4cm 3539 4.30
Unknown 45,168 55.30

Estrogen receptor (1990+)
Positive or borderline 37,641 46.00
Negative 8774 10.70
Unknown 35,330 43.20

Progesterone receptor (1990+)
Positive or borderline 30,723 37.60
Negative 12,855 15.70
Unknown 38,167 46.70

Insurance Recode (2007+)
Insured 33,189 40.60
Medicaid 2363 2.90
Not insured 376 0.50
Insurance status unknown 45,817 56.00

Surgery pattern
Mastectomy without radiotherapy 33,888 41.50
Breast-conserving therapy 47,857 58.50

Median family income ($)
<46,450 7573 9.30
46,451–56,490 21,086 25.80
56,491–70,820 22,370 27.40
>70,820 30,716 37.60
Median family income (mean) ($) 6444.45
10-year OS 91.12
10-year BCSS 99.16

BCSS=breast cancer-specific survival, CAs=Chinese Americans, OS=overall survival, WAs=White A

3

BCSS of Chinese Americans and White Americans were
compared using the log-rank test and survival curves were
conducted using the Kaplan–Meier method. Furthermore, the
survival and prognostic factors of all cases were analyzed.
Adjusted hazard ratios (HRs) with 95% confidence interval (CI)
were calculated using a Cox proportional hazard regression
model to estimate the survival-related factors. All statistical
analyzes were performed using the SPSS 24.0 software (SPSS Inc.
Chicago, IL), and a two-tailed P< .05 was considered to be
statistically significant.

3. Results

3.1. Comparison of tumor characteristics of DCIS between
WAs and CAs

Based on our inclusion criteria, 81,745 WAs and 2069 CAs were
identified with DCIS from 1975 to 2016. The characteristics of
WAs and CAs were compared and the results are shown in
Table 1. The analysis indicated that the differences in the age
distributions of DCIS between WAs and CAs showed statistical
significance (P< .001). The median age of DCIS patients of the
white remained stable from 1975 to 2016 (Fig. 2A), while that of
CAs was not. The fluctuation may arise from that the number of
DCIS patients of CAs in the early years was insufficient.
Additionally, the mostly higher median age was observed in the
WAs than CAs.
Chinese Americans.
Chinese Americans

Number Ratio (%) P

2069 10.90 <.001

27 3.90 .005
155 8.30 <.001
660 11.80 <.001
1227 11.30 <.001

103 5.00 <.001
967 46.70
745 36.00
254 12.30

973 47.00 <.001
144 7.00
952 46.00

1004 48.50 .003
247 11.90
818 39.50

849 41.00 .003
328 15.90
892 43.10

921 44.50 <.001
121 5.80
9 0.40

1018 49.20

900 43.50 .062
1169 56.50

10 0.50 <.001
361 17.40
252 12.20
1446 69.90

7904.55
95.94 <.001
99.57 .038

mericans.
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Figure 2. (A) Comparisons of the median age of the White Americans (WAs) from 1976 to 2016 to that of the Chinese Americans (CAs). (B) Comparisons of the
percentage of tumors smaller than 4cm between the WAs and CAs from 2004 to 2016. (C) Comparisons of the ER-positive ratio between the WAs and CAs from
1990 to 2016. (D) Comparisons of the PR-positive ratio between theWAs and CAs from 1990 to 2016. (E) Comparisons of the insurance rate between theWAs and
CAs from 2007 to 2016. (F) Comparisons of breast-conserving therapy ratio between the WAs and CAs from 1975 to 2016. (G) Comparisons of the ductal
carcinoma in situ (DCIS) ratios between the WAs and CAs from 1975 to 2016. (H) Comparisons of 10-year overall survival (OS) between the WAs and CAs from
1975 to 2016.
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Additionally, the tumor size (P< .001) was significantly
variable for the WAs and CAs. But the ER and PR status did
not significantly vary. And the percentage of the tumors below 4
cm of the WAs increased gradually from 2004 to 2016 (Fig. 2B),
while that of the CAs fluctuated between 68% and 79%. The
DCIS ratio of the CAs was much higher than that of the WAs
(Table 1).
Besides that, the ER-positive rate of both the WAs and CAs

started to increase in 2002, with a peak in 2014 (Fig. 2C). And the
PR-positive rate presented similar patterns in Figure 2D. And the
insurance ratio of the CAs was significantly higher (P< .001)
than that of the WAs (Fig. 2E) with both groups above 96%.
In Figure 2F, from the 1970s to the mid-1990s, the WA breast-

conserving ratio increased steadily and reached 50% in 1994,
while it remained around 60% in the next years. However, the
breast-conserving rate of the CAs fluctuated due to the
insufficient patients (<20 people) before the 1990s. But the
overall trend of the CAs’ breast-conserving rate was similar to
that of the whites, and it was finally stable at around 60%.
3.2. Comparison of DCIS ratios between WAs and CAs

Further analysis showed that the differences of DCIS ratios
between the WAs and CAs for each time interval achieved
statistical significance (P< .001 for 1985–1994, 1995–2004,
2005–2016, and P< .05 for 1975–1984). As for the trend, a
slight growth of DCIS ratios of both the WAs and CAs has been
reflected from 1975 to 2000 (Fig. 2G) probably due to the
mammographic screening program. Then, the DCIS ratios of
both the WAs and CAs decreased from 2006 to 2016.
Figure 3. Kaplan–Meier estimates of overall survival (OS, A) breast cancer-
specific survival (BCSS, B) between Chinese Americans and White Americans.
3.3. Comparison of the OS and prognosis between the
WAs and CAs

Since the number of CA patients was limited before the 1990s, the
statistics from 1989 (Fig. 2H) were analyzed. After the median
follow-up of 129months, 15,261 deaths were reported among
patients in this study. The 10-year BCSS of the white and the CAs
were 99.16% and 99.57% (Table 1, P= .038), with 308 and 371
months of the median overall survival, respectively. The
prognosis of the CAs was significantly better than that of the
White. Analysis of Kaplan–Meier survival curves with the log-
rank test revealed that both the OS and BCSS of CAs were
superior to those of the whites (P< .001; P= .038) (Fig. 3).
Univariate and multivariate Cox proportional hazard regres-

sion models were used to identify the independent predictors in
the DCIS patients. The results for BCSS and OS were present in
Tables 2 and 3, respectively. Diagnosis of year 1995 to 2004 (HR,
0.607; 95% CI, 0.485, 0.760; P< .001) and 2005 to 2016 (HR,
0.552; 95% CI, 0.391, 0.778; P= .001), and BCT (HR, 0.864;
95% CI, 0.765, 0.976; P= .019) were independently associated
with better BCSS in the analysis (Table 2). Findings were similar
for OS except for the Chinese group and high family income
(Table 3). Chinese group was independently associated with
better OS (HR, 0.684; 95% CI, 0.593–0.789; P< .001) while the
BCSS was not statistically distinct between the two groups
(univariate P= .040, multivariate P= .113). Similarly, high family
income (HR, 0.789; 95% CI, 0.740, 0.840; P< .001) was an
independent positive factor for OS. These analyzes also showed
that older age (HR, 1.800; 95% CI, 1.389, 2.334; P< .001) was
an independent negative factor for BCSS, together with PR-
negative subtype (HR, 1.512; 95% CI, 1.139, 2.006; P= .004)
5

and tumor ≧4cm (HR, 1.627; 95% CI, 1.061, 2.494; P= .026).
The result of OS was similar except the presence of Medicaid.
Medicaid was an independent negative factor for OS (HR, 1.797;
95% CI, 1.504, 2.148; P< .001). Of note, there was no
significant difference between the Cox result with the “Other”
or “Unknown” groups preserved and the result without the
“Other” or “Unknown” groups.
4. Discussion

Recently, the screening strategy has been recommended for
women, resulting in a dramatically increased incidence of DCIS,
especially in developed countries.[1–5,12,21–25] US-residing Chi-
nese women are the largest Asian American ethnic group and the
fastest-growing immigrant group in the US. However, there have
been no studies focused on the demographic, clinicopathologic,
and survival factors of DCIS in Chinese Americans. In this study,
the differences of DCIS characteristics between theWAs and CAs
were analyzed and summarized to reveal the DCIS in CAs. Out
data included DCIS cases of the period before the screening
mammography and after it. Since the widespread adoption of
screening mammography in the USA in the later 1980s,[8] the
DCIS ratio of CAs increased the same as that of whites.
DCIS has the potential to develop into invasive tumors, but the

risk of dying from invasive breast cancer of DCIS patients is

http://www.md-journal.com


Table 2

Univariate and multivariate Cox analyzes of breast cancer-specific survival.

Univariate Multivariate

Variables Hazard ratio P Hazard ratio P

Year
1975–1984 Reference Reference
1985–1994 0.732 (0.589,0.910) .005 0.737 (0.591,0.919) .007
1995–2004 0.580 (0.469,0.717) <.001 0.607 (0.485,0.760) <.001
2005–2016 0.398 (0.310,0.511) <.001 0.552 (0.391,0.778) .001

Age
<40 Reference Reference
40–54 0.632 (0.490,0.816) <.001 0.685 (0.530,0.884) .004
55–69 0.889 (0.691,1.142) .356 0.945 (0.735,1.215) .659
>69 1.730 (1.336,2.241) <.001 1.800 (1.389,2.334) <.001

Race
White Reference Reference
Chinese 0.606 (0.375,0.978) .040 0.697 (0.431,1.126) .140

Tumor size
<4cm Reference Reference
≧4cm 1.705 (1.116,2.605) .014 1.627 (1.061,2.494) .026
Other 1.634 (1.364,1.959) <.001 1.246 (0.984,1.579) .068

Estrogen receptor (1990+)
Positive or borderline Reference Reference
Negative 1.330 (1.046,1.690) .020 0.896 (0.659,1.217) .483
Unknown 1.272 (1.098,1.473) <.001 0.793 (0.514,1.224) .296

Progesterone receptor (1990+)
Positive or borderline Reference Reference
Negative 1.570 (1.258,1.959) <.001 1.512 (1.139,2.006) .004
Unknown 1.405 (1.194,1.653) <.001 1.280 (0.823,1.993) .274

Insurance
Insured Reference Reference
Medicaid 0.995 (0.437,2.268) .991 1.013 (0.444,2.310) .976
Not insured 2.212 (0.546,8.968) .266 2.610 (0.643,10.590) .180
Insurance status unknown 1.823 (1.467,2.265) <.001 1.467 (1.096,1.962) .010

Median Family Income ($)
<55,210 Reference Reference
55,211–64,460 1.083 (0.858,1.366) .504 1.030 (0.815,1.302) .804
64,461–78,500 0.916 (0.723,1.160) .465 0.900 (0.710,1.142) .387
>78,500 0.825 (0.657,1.036) .098 0.816 (0.647,1.028) .084

Surgery pattern
Mastectomy without radiotherapy Reference Reference
BCT 0.735 (0.656,0.825) <.001 0.864 (0.765,0.976) .019

Values in parentheses are 95% confidence intervals.
BCSS=breast cancer-specific survival, BCT=breast-conserving surgery with radiation therapy, ER= estrogen receptor, PR=progesterone receptor.
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low.[26] However, due to the fear of recurrence, there was an
increase in mastectomy for early breast cancer in some countries,
especially the USA.[27] A similar trend was also present in
China.[28,29] Mastectomy remains the most popular surgical
option for breast cancer, however, BCT showed superior breast
cancer specific-survival than mastectomy in recent studies.[30–35]

Our analysis supported previous studies with a similar result. We
discovered that DCIS patients of both WAs and CAs benefited
from BCT in both univariate and multivariate analyzes. Besides
the comparable effect with mastectomy, BCT has the psycholog-
ical benefits over mastectomy.[36,37] Considering the lower rate of
BCT in CAs, BCT should be recommended for CA DCIS patients
when both BCT and mastectomy are appropriate treatment
alternatives.
Previous studies determined that there was no significant

difference in breast cancer tumor biology between Chinese
women in the US and Caucasian whereas the Chinese patients
had a significantly better OS.[38] However, in our analysis of
6

83,814 DCIS patients registered by the SEER program, we
discovered that DCIS cases of CAs presented younger patients,
smaller tumors, higher ER- and PR-positive rate with better OS
compared with WAs. But the BCSS of Chinese groups was not
statistically superior to that of the whites. Possible explanations
for the differences between this study and prior study include:
1.
 this study was focused on the DCIS and the former study was
focused on all breast cancer;
2.
 there is a high chance of survival for DCIS patients, tumor
characteristics included in this study were unable to make a
difference in the BCSS as ER-negative subtype was not
independently associated with worse BCSS in this study;
3.
 the prior study excluded BC patients before 1990 and our
study involved patients from 1975 to 2016.

Because theBCSSofCAswasnot significantly superior to that of
the whites in our study, the difference in OS was not due to breast
cancer-related deaths. In this study, the ratio of younger DCIS



Table 3

Univariate and multivariate Cox analyzes of overall survival.

Univariate Multivariate

Variables Hazard ratio P Hazard ratio P

Year
1975–1984 Reference Reference
1985–1994 0.934 (0.876,0.995) .034 0.874 (0.820,0.932) <.001
1995–2004 0.829 (0.777,0.884) <.001 0.817 (0.764,0.874) <.001
2005–2016 0.687 (0.637,0.741) <.001 0.800 (0.722,0.888) <.001

Age
<40 Reference Reference
40–54 1.606 (1.375,1.876) <.001 1.666 (1.426,1.947) <.001
55–69 5.943 (5.107,6.915) <.001 6.116 (5.256,7.118) <.001
>69 23.967 (20.588,27.900) <.001 24.262 (20.840,28.245) <.001

Race
White Reference Reference
Chinese 0.551 (0.478,0.635) <.001 0.705 (0.611,0.813) <.001

Tumor size
<4cm Reference Reference
≧4cm 1.141 (0.993,1.312) .063 1.156 (1.005,1.331) .042
Other 1.248 (1.186,1.314) <.001 1.064 (0.993,1.139) .077

Estrogen receptor (1990+)
Positive or borderline Reference Reference
Negative 1.199 (1.115,1.289) <.001 1.049 (0.953,1.154) .333
Unknown 1.223 (1.171,1.277) <.001 1.229 (1.064,1.420) .005

Progesterone receptor (1990+)
Positive or borderline Reference Reference
Negative 1.243 (1.163,1.329) <.001 1.045 (0.957,1.141) .327
Unknown 1.233 (1.177,1.292) <.001 0.848 (0.733,0.981) .026

Insurance
Insured Reference Reference
Medicaid 1.676 (1.403,2.001) <.001 1.797 (1.504,2.148) <.001
Not insured 0.916 (0.506,1.658) .772 1.480 (0.818,2.680) .195
Insurance status unknown 1.337 (1.257,1.422) <.001 1.136 (1.044,1.237) .003

Median family income ($)
<55,210 Reference Reference
55,211–64,460 0.899 (0.843,0.958) .001 0.906 (0.850,0.967) .003
64,461–78,500 0.769 (0.721,0.821) <.001 0.843 (0.790,0.900) <.001
>78,500 0.705 (0.662,0.750) <.001 0.789 (0.740,0.840) <.001

Surgery pattern
Mastectomy without radiotherapy Reference Reference
BCT 0.736 (0.712,0.760) <.001 0.832 (0.803,0.861) <.001

Values in parentheses are 95% confidence intervals.
BCT=breast-conserving surgery with radiation therapy, ER=estrogen receptor, OS= overall survival, PR=progesterone receptor.
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patients of Chinese women was higher than that of WAs, which is
consistentwith the former study.[39,40] Itmightbe causedbya rapid
increase in younger-aged individuals in the CAs in the latter half of
the twentieth century.[41] Thus, possibly Chinese patients might
have few complications and better access to appropriate treatment
due to their younger ages, higher income and favorable insurance
status, resulting in superior OS than the whites. Another
explanation was that the Chinese group might be influenced by
the traditional Chinese lifestyle with reduced fat intake in some
degree. Furthermore, there might be some confounding factors
affecting breast cancer outcomes between these two groups. But
due to the limited events of Chinese DCIS patients in the US, an
over-fit biasmight be present in the stratification analysis. Thus,we
failed to perform a stratification analysis.
Recent two studies[39,42] suggested that the DCIS character-

istics of China women displayed several distinct patterns from US
patients. The tumor characteristics of DCIS in US-residing
Chinese might be similar to the women living in China. However,
7

in our study, Chinese Americans also appeared to be of higher
social-economic status than that of the whites. And the insurance
rate of the CA group was distinctly higher than the whites,
suggesting that they had access to appropriate medical insurance.
According to the influence of the SES and environmental factors
on the BC survival,[43] we suggest that the survival outcome
of DCIS of women living in China may be improved with
nationwide screening programs and advanced treatment. Addi-
tionally, despite the DCIS ratio in Chinese women in the US
showed a general increase in our study, most DCIS ratio reported
in China remained very low, with the median ratio of 6.8%, even
in the developed areas.[15,44–48] Since 2009, cervical and breast
cancer screening service has been launched in China. However, a
recent study reported that the BC screening program in China
only covered 22.5% of the targeted women and the coverage
among women residing in rural and central or western China was
lower than those in urban or eastern China.[49] Thus, it is urgent
to strengthen BC screening programs in China.

http://www.md-journal.com
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This study had the advantage of including a sizable number of
DCIS patients reported to cancer registries with near complete-
ness in registration and follow-up of cancer patients.[50] Besides,
our study was the first to compare the DCIS features between
Chinese women in the US and white women and we focused on
an understudied population: Chinese American DCIS patients.
Furthermore, we tried to provide some clues for the future status
of DCIS in mainland China.
However, our study also had some traditional shortages.

Considering this was a retrospective study of which the allocation
of patients to receive BCT or mastectomy is not random, bias was
inevitable. The different sample size between the Chinese group
and the white group was also one of the limitations of this study.
The statistical validity might be limited by the number of CAs.
And the SEER histology code was based on the pathology report
rather than diagnostic results before surgery. We cannot
determine the effect of the diagnostic accuracy on patients’
treatment preferences. Another limitation was the possible
disparities between Chinese immigrants and US-born Chinese.
Considering that both immigrants and US-born Chinese were
assigned to the CA group, we cannot analyze and rule out the
influence caused by their differences. Additionally, we failed to
reveal the local recurrence rate due to the lack of information in
the SEER program.
In summary, our study demonstrated that CA patients had

improved breast cancer-specific survival compared with their
white counterparts for DCIS and BCT provided benefits for both
groups. These findings deserve to be validated by further pre-
clinical and clinical studies and the underlying mechanisms need
to be explored.
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