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Abstract: Objectives: The aim of this study was to investigate breast cancer survival rates and risk of breast can-
cer using different detection modes (screening, symptomatic, interval, and outside screening). Methods: PubMed,
EMBASE, and Web of Science were systematically searched through August 2018. Hazard ratios (HR) and odds ratio
(OR) with 95% confidence intervals (Cl) were pooled using Review Manager Version 5.3. Results: Fifteen random-
ized controlled studies, including 57,542 patients with breast cancer, were analyzed. Pooled analysis indicated
that the mode of screening-detection was associated with survival outcomes of breast cancer patients, whereas
the combined HR of other detection modes (symptomatic, interval, and outside screening) was associated with
poor survival, according to univariable analysis (HR = 2.78; 95% Cl, 2.38-3.24, P<0.00001) and multivariable
analysis (HR = 1.60; 95% Cl, 1.43-1.79, P<0.00001), using a random-effects model. This study also found that the
screening-detection mode showed a significantly higher risk of ER (OR = 1.58, 95% CI [1.31, 1.91]) and PR (OR =
1.43,95% CI [1.33, 1.53]), but lower risk of HER2 (OR = 0.75, 95% CI [0.67, 0.83]) and Ki67 index (OR = 0.57, 95%
ClI [0.45, 0.73]), compared with other detection modes in patients suffering from breast cancer. Conclusion: Breast
cancer detected by screening-detection is an independent prognostic factor. It is associated with a more favorable
prognosis than in patients diagnosed using outside screening programs.
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controlled trials [5, 6]. Screening with mam-
mography often detects breast cancer at ear-
lier stages. The screening-detection mode with
breast cancer is, therefore, often associated
with improved prognosis, compared with other
detection modes (including interval, symptom-
atic, and outside screening) [7, 8]. The method
of screening-detected breast cancer has been
defined according to true attendance at mam-
mography screenings. In other words, other
patients, including cancer patients that did
not undergo mammaography, are considered as

Introduction

Although there have been some improvements
in diagnosis and therapies of various human
cancers, breast cancer remains the leading
cause of cancer-related mortality among wo-
men worldwide. It is, therefore, a major public
health threat [1, 2]. According to cancer statis-
tics, breast cancer is the most commonly diag-
nosed cancer and the leading cause of cancer-
related deaths in women [2, 3].

Breast cancer detected by mammography has

increased due to its expanding use. This natu-
ral course, especially for early breast cancer,
has changed as a result of the introduction of
mammographic screening [4]. Human breast
cancer screening with mammography has sh-
own reductions in mortality from the disea-
se, according to population-based randomized

other detection modes (also the names of non-
screening-detected and outside screening). So-
me studies have shown that mortality among
true attendees that suffered from breast can-
cer, invited to have a mammography, was re-
duced by 22%. Patient mortality was obviously
reduced to 28% [9]. Survival benefits among
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breast cancer patients using the screening-
detected mode may be associated with biologi-
cal differences related to estrogen (ER) and/or
progesterone (PR) receptor status, Her2 status,
and Ki67 index [10-13].

Recently, the mode of detection in breast can-
cer has become a hot topic of intensive re-
search. Many retrospective articles have re-
ported that the screening-detected mode was
associated with better prognosis in patients
with breast cancer, compared with other de-
tection modes [10-22]. However, the results of
other articles are inconclusive. No consensus
has been reached. Some studies have reported
that the screening-detected mode is prognosti-
cally irrelevant in breast cancer patients [7, 23,
24]. Therefore, it is worthwhile to further evalu-
ate the prognostic and molecular subtypes of
different detection modes in breast cancer.
Accordingly, this study performed a systematic
review and meta-analysis to evaluate the prog-
nostic value of detection modes, exploring the
association of molecular subtypes in breast
cancer.

Material and methods
Search strategy and study selection

Eligible articles were exhaustively searched in
PubMed, Embase, and Web of Science up th-
rough August 2018. Search strategies used
the following terms: “breast cancer, breast car-
cinoma, breast tumor or breast neoplasm”, “de-
tection mode, screen-detected, symptomati-
cally, interval, or outside screening”, and “prog-
nosis, survival, or outcome”. All potential stud-
ies were reviewed. The most recent or largest
sample size randomized controlled trials we-
re selected when duplicated data were pub-
lished.

Inclusion and exclusion criteria

Inclusion criteria were as follows: (1) Inves-
tigated the association between roles of de-
tection mode (screen-detected, symptomatic,
interval, and outside screening) and patient
prognosis [overall survival (OS) and/or disease-
free survival (DFS)]; (2) Patients that suffered
from breast cancer, with a follow-up period of
no less than 60 months; (3) Only English lan-
guage studies were selected; and (4) The most
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recent report or most complete one was se-
lected when the same author reported or du-
plicated data were published. Exclusion criteria
were as follows: (1) Studies concerning animal
experiments or basic research, with a theme
irrelevant to breast cancer; (2) Studies failing
to report data obtaining HR and 95% CI; (3)
Duplicate reports and overlapping data; and (4)
Published in a language with no English. Eligi-
ble randomized controlled trials were carefully
examined by three authors. Aiming to reach a
consensus, disagreements concerning confli-
cting outcomes were discussed between the
three independent authors.

Data extraction and quality assessment

Included studies were carefully captured by
three independent reviewers for possible inclu-
sion. Any disagreements were resolved by dis-
cussion between the two reviewers or via con-
sultation with a third reviewer. The following
data were extracted from all candidate articles:
name of first author, publication year, country,
number of patients, age (years) or mean (stan-
dard deviation, SD) of patients, mode of detec-
tion and number of patients, survival analysis,
HR for OS/DFS and 95% Cl, and molecular sub-
types in breast cancer. In this meta-analysis,
survival dates of HR and 95% Cls were direct-
ly extracted from Kaplan-Meier survival cur-
ves of included articles, based on Tierney’s
methods [25]. Aiming to identify high-quality
randomized controlled trials, each included st-
udy was scored according to the Newcastle-
Ottawa Scale (NOS) [26]. Scores for this scale
vary from 0-9. Studies with a score >6 are con-
sidered high quality. A consensus NOS score
for each item was achieved via discussion
between the three independent reviewers.

Statistical analysis

Statistical analyses were performed using Sta-
ta 12.0 software and Review Manager Version
5.3. Heterogeneity of individual HRs across
eligible studies was estimated by Cochran’s Q
test and Higgin’s I? test (a value of P less than
0.10 for the Q-test or/and 1> more than 50%
represents statistically significant heterogene-
ity) [27, 28]. A random-effects model or fixed-
effects model was applied depending on het-
erogeneity analysis. The former indicates sig-
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Systematic Literature Review: PubMed,
Web of Science and EMBASE
(n =864)

relatively high and suitable for
meta-analysis.

Meta-analysis

Primary selection through browsing the
retrieved titles and abstracts
(n=864)

A 4

Records excluded (n = 818)

1. Not breast cancer topics (n=629)
2. Other studies (n = 162)

3. Unavailable data (n = 27)

Association between the roles
of detection mode and patient
prognosis is shown in Figures
2 and 3. Results demonstrate

A

Researchers retrieved for more
detailed evaluation
(n = 46)

that the mode of screening-
detection was associated with
good survival outcomes of br-
east cancer patients. Results
suggest that combined HRs

Secondary selection through reading the
full texts of potentially eligible studies
(n=46)

v Records excluded (n =31)

1. Without sufficient data (n = 27)
2. Nor English (n=3)

"] 3. Overlap authors (n=1)

4. Case reports (n =0)

5. Letters and reviews (n=0)

(HR = 2.78; 95% CI, 2.38-
3.24, P<0.00001) of other de-
tection methods are associat-
ed with poor survival, accord-

A

Studies suitable for meta-analysis
(n=15) search strategy.

nificant heterogeneity. HRs (95% CI) were ex-
tracted from the prognostic value of detection
mode in breast cancer. Subgroup analysis was
further applied to the interpretation of identi-
fied heterogeneity. Publication bias was calcu-
lated according to funnel plots with Begg's test.
Generated p values<0.05 indicate significant
bias. P values less than 0.05 indicate statisti-
cal significance.

Result
Study selection and characteristics

A flow diagram displays the search strategy,
including a total of 15 randomized controlled
trials. A total of 57,542 patients that suffer-
ed from breast cancer are considered in this
meta-analysis (Figure 1). Main baseline cha-
racteristics of the 15 included studies are pre-
sented in Table 1. The search encompassed
10 countries (Sweden, Norway, China, Naples,
Korea, Finland, United Kingdom, Singapore,
America, and Canada) regarding literature pub-
lished from 2004 to 2016. HRs and 95% Cls
were reported directly from the original studi-
es by Kaplan-Meier survival curves. As shown
in Table 2, quality assessment of all eligible
studies was performed by NOS. Most scores of
these randomized controlled trials were 9 s,
indicating that the methodological quality was
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Figure 1. Flow diagram showing the

ing to univariable analysis wi-
th a random-effects model
among the 11 included studi-
es (Figure 2). Results suggest
that the combined HRs (HR =
1.60; 95% Cl, 1.43-1.79, P<
0.00001) of other detection methods indicate
worse survival, according to multivariable anal-
ysis with a random-effects model among the
14 included studies (Figure 3).

As shown in Table 3, correlation between de-
tection method (screening detection method
vs. other detection method) and molecular
subtypes in breast cancer were explored in th-
is meta-analysis (Figure 4). According to re-
sults of evidence synthesis, it was found that
the screening-detection mode significantly cor-
related with ER positive (OR = 1.58, 95% CI
[1.31, 1.91]) (Figure 4A), PR positive (OR =
1.43, 95% CI [1.33, 1.53]) (Figure 4B), HER2
positive (OR =0.75, 95% CI [0.67, 0.83]) (Figure
4C), and Ki67 positive (OR = 0.57, 95% CI
[0.45, 0.73]) (Figure 4D).

Due to heterogeneity, subgroup analyses were
also conducted, as shown in Table 4. This was
done by stratifying combined data according to
analysis type (univariate vs. multivariate), num-
ber of patients (<1000 vs. >1000), and ethnic-
ity (Asian vs. Caucasian).

Publication bias

As shown in Figure 5, Begg's test, Egger’s test,
and funnel plots were performed to estima-
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Table 1. Characteristics of included studies

Patient Age (years)/Mean Detection mode . .
References Year Country ge (v 4 ) Survival analysis HR (95% Cl)
No. (SD) No. (patient) No.
Falck AK, et al. 2016 Sweden 434 Patients aged Screening No., 229 Symptomatic (U, M) 1 [Reference]
45-74 years, 434 Symptomatic No., 205 Screening (U) 0.5 (0.3-0.9)
Screening (M) 0.7 (0.4-1.3)
Hofvind S, et al. 2015 Norway 8344 Screening, 60.1 (5.5) Screening No., 4835 Screening (U, M) 1 [Reference]
Interval, 59.6 (5.2) Interval No., 1644 Interval (U) 4.4 (3.2-6.1)
QOutside screening, Outside screening No.,  Outside screening (U) 4.9 (3.6-6.7)
57.7 (6.1) 1865 Interval (M) 2.1(1.5-3.0)
Outside screening (M) 2.6 (1.9-4.1)
Chuang SL, et al. 2014 China 2381 >60 years, 1093 Screening No., 1319 Clinically (U, M) 1 [Reference]
<60 years, 1288 Clinically No., 1062 Screening (U) 0.2 (0.1-0.3)
Screening (M) 0.5 (0.3-0.7)
Crispo A, et al. 2013 Italy 448 >50 years, 292 Screening No., 334 Screening (M) 1 [Reference]
<50 years, 156 Symptomatic No., 114 Symptomatic (M) 2.7 (0.9-7.8)
Kim J, et al. 2012 Korea 3141 >60 years, 407 Screening No., 1025 Screening (M) 1 [Reference]
<60 years, 2734 Symptomatic No., 2116 Symptomatic (M) 1.2 (0.8-1.9)
Biesheuvel C, etal. 2011 Sweden 2470 >60 years, 1409 Screening No., 1546 Screening (U, M) 1 [Reference]
<60 years, 1061 Interval No., 521 Interval (U) 3.0(2.2-3.9)
Symptomatic No., 403 Symptomatic (U) 3.6 (2.7-4.9)
Interval (M) 1.4 (1.0-1.9)
Symptomatic (M) 1.6 (1.2-2.2)
LehtimakiT,etal. 2011 Finland 1884 >60 years, 871 Screening No., 408 Screening (M) 1 [Reference]
<60 years, 1013 Outside screening No.,  Outside screening (M) 1.7 (1.1-2.7)
1476
Nagtegaal ID, etal. 2011 UK 21382 Not available Screening No. 9259, Screening (U, M) 1 [Reference]
Interval No., 5413 Interval (U) 2.3(2.1)
Symptomatic No., 6710 Symptomatic (U) 3.4(3.2-3.7)
Interval (M) 1.3(1.1-2.4)
Symptomatic (M) 1.5(1.3-1.7)
Chuwa EW, et al. 2009  Singa- 767 Screening, 52.4 (8.7) Screening No., 103 Screening (U) 1 [Reference]
pore Symptomatic, 54.2 (11.4) Symptomatic No., 664 Symptomatic (U) 0.6 (0.1-3.0)
Dawson SJ, et al. 2009 UK 1379 >60 years, 488 Screening No., 610 Not screening (U, M) 1 [Reference]
<60 years, 891 Not screening No., 769 Screening (U) 0.4 (0.3-0.6)
Screening (M) 0.4 (0.3-0.6)
Dong W, et al. 2008 America 5481 >60 years, 1879 Screening No., 2387 Screening (U, M) 1 [Reference]
<60 years, 3602 Symptomatic No., 3094 Symptomatic (U) 2.40 (2.0-2.9)
Symptomatic (M) 1.3 (1.0-1.7)
Sihto H, et al. 2008 Finland 1236 >60 years, 576 Screening No., 247 Screening (M) 1 [Reference]
<60 years, 660 Not screening No., 989  Outside screening (M) 1.8 (1.1-2.8)
Wishart GC, et al. 2008 UK 5604 >60 years, 2657 Screening No., 2226 Symptomatic (U, M) 1 [Reference]
<60 years, 2947 Symptomatic No., 3378 Screening (U) 0.43 (0.3-0.5)
Screening (M) 0.8 (0.6-1.0)
Shen, et al. 2005 Canada 608 Not available Screening No. 132, Screening (U, M) 1 [Reference]
Interval No., 94 Interval (U) 2.1(1.4-3.2)
Symptomatic No., 382 Symptomatic (U) 2.2 (1.6-3.0)
Interval (M) 1.6 (1.0-2.5)
Symptomatic (M) 1.4 (1.4-2.0)
Joensuu H, et al. 2004  Finland 1983 >60 years, 902 Screening No., 443 Screening (U, M) 1 [Reference]
<60 years, 1081 Outside screening No.,  Outside screening (U) 1.9 (1.2-3.1)
1540 Outside screening (M) 1.9 (1.1-3.3)

Cl, confidence interval; HR, hazard ratio; M, multivariable analysis; No., number; SD, standard deviation; U, univariable analysis; UK, United Kingdom.

te publication bias. Funnel plots suggest that
included studies had no evident asymmetry.
Begg’s funnel plots of publication bias suggest
the mode of detection methods combined HRs
for survival, according to univariate analysis (P

0.767, Figure 5A) and multivariate analysis (P
0.211, Figure 5B) among included studies.

Findings suggest that significant publication
bias did not exist in this meta-analysis.
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Discussion

Present results suggest that survival of breast
cancer is significantly better in patients using
the screening-detection method than in pa-
tients using other detection methods (including
symptomatic, interval, and outside screening
methods). Previous studies have reported that
patients suffering from breast cancer, detected
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Table 2. Quality assessment of eligible studies with Newcastle-Ottawa scale

References Year Selection Comparability Outcome NOS
Falck AK, et al. 2016 0. 8. 0.8, ¢ ** * %k k 9
Hofvind S, et al. 2015 0. 8. 0.8, ¢ *k * %k k 9
Chuang SL, et al. 2014 0. 8.6.6.¢ * * Kk 8
Crispo A, et al. 2013 2 0.6 .0 ¢ * k % %k 9
Kim J, et al. 2012 1.0 8.8 * * %k 9
Biesheuvel C, et al. 2012 L. 2.8 .8 ¢ * %k k 9
Lehtimaki T, et al. 2011 0. 8.0.8.¢ * * %k 9
Nagtegaal ID, et al. 2011 . 0. 0.0 ¢ ** * %k 9
Chuwa EW, et al. 2009 8. 0. 8. ¢ * * % 8
Dawson SJ, et al. 2009 0. 8.8.8.¢ * %k % %k k 9
Dong W, et al. 2008 1. 0. 8.0 ¢ * K Yk K 9
Sihto, et al. 2008 100,84 %k 0. 8. 8. ¢ 9
Wishart, et al. 2008 L. 2.8 .8 ¢ * Yk k 8
Shen, et al. 2005 0. 8.8.6 ¢ * % * %k 9
Joensuu H, et al. 2004 . 8. 0.0, ¢ *k * %k 9

Comparability (Outcome not present at the start of the study, Control for Important factors); NOS, Newcastle-Ottawa Quality
Assessment Scale; Outcome (Assessment of outcomes, Adequacy of follow-up, Length of follow-up); Selection (Representative-
ness of the exposed cohort, Selection unexposed cohort, Ascertainment of exposure).

Hazard Ratio Hazard Ratio
—Study or Subgroup log[Hazard Ratio]  SE Weight IV, Random, 95% CI 1V, Random, 95% C1
Biesheuvel C, et al. (2011)-Interval 1.0986 0.1582 7.2% 3.00[2.20, 4.09] T
Biesheuvel C, et al. (2011)-Symptomatic 1.2809 0.1468 7.5% 3.60[2.70, 4.80] -
Chuang SL, et al. (2014)-Symptomatic 16094 0.3537 3.4%  5.00[2.50, 10.00]
Chuwa EW, et al. (2009)-Symptomatic 0462 0.8052 0.9% 0.63 [0.13, 3.05]
Dawson SJ, et al. (2009)-Outside screening 0.844 0.1669 7.0% 2.33[1.68,3.23] -
Dong W, et al. (2008)-Symptomatic 08755 0.093 8.9% 2.40 [2.00, 2.88] —_
Falck AK, et al. (2016)-Symptomatic 06349 02736 4.6% 1.89[1.10, 3.23]
Hofvind S, et al. (2015)-Interval 1.4816 0.1625 71% 4.40 [3.20, 6.05] -
Hofvind S, et al. (2015)-Outside screening 1.5892 0.1573 7.3% 4.90 [3.60, 6.67] -
Joensuu H, et al. (2004)-Outside screening 0.6419 0.2562 4.9% 1.90[1.15, 3.14]
Nagtegaal ID, et al. (2011)-Interval 0.8329 0.0464  9.8% 2.30 (2.10, 2.52] -
Nagtegaal ID, et al. (2011)-Symptomatic 12238 0.0309 10.0% 3.40 (3.20, 3.61] -
ShenY, et al. (2005)-Interval 0.7608 0.2129 5.9% 2.14[1.41,3.25] -
ShenY, et al. (2005)-Symptomatic 0793 01712  6.9% 2.21(1.58, 3.09] —_—
Wishart GC, et al. (2008)-Symptomatic 0.844 0.1067 8.6% 2.33(1.89, 2.87] —_
Total (95% CI) 100.0% 2.78 [2.38, 3.24] L J
Heterogeneity: Tau? = 0.06; Chi? = 96.75, df = 14 (P < 0.00001); I* = 86% 0?1 nj’z 0?5 ] 2 5 1“0

Testfor overall effect: Z = 12.50 (P < 0.00001) Detection (Screening) Detection (other methods)

Figure 2. Forest plots concerning the association between the prognostic value of detection mode and survival in

breast cancer, according to univariate analysis.

during screening mammography, had a lower
risk of dying as a result of tumors than patients
whose breast cancer was detected with out-
side screening. Results suggest significant sur-
vival differences between screening-detection
and outside screening, according to post-diag-
nostic follow-ups of more than 10 years [13,
18]. Different detection methods in breast can-
cer show survival differences which cannot be
explained by bias-related variables, such as
clinical characteristics, histopathological, ex-
tent of disease, and molecular subtypes prog-
nostic factors.
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In past decades, researchers have been dedi-
cated to obtaining the significance of a poten-
tial prognostic factor in breast cancer, aiming
to identify new prognostic factors for better
clinical decisions regarding therapy and out-
comes. Many studies have indicated that the
method of screening-detection was associat-
ed with good survival outcomes in breast can-
cer patients, considering it to be an indepen-
dent prognostic factor [11, 22, 29, 30]. How-
ever, there has been consensus reached. The-
refore, the current meta-analysis aimed to clar-
ify the controversial issue for the first time.
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Heterogeneity: Tau? = 0.03; Chi? = 37.53, df = 17 (P = 0.003); I* = 55%

Hazard Ratio Hazard Ratio
_StudyorSubgroup = log[Hazard Ratio]  SE Weight IV, Random, 95% Cl 1V, Random, 95% ClI
Biesheuvel C, et al. (2011)-Interval 0.3365 01717 5.9% 1.40 [1.00, 1.96]
Biesheuvel C, et al. (2011)-Symptomatic 0.47 0.1468 6.8% 1.60 [1.20, 2.13]
Chuang SL, et al. (2014)-Symptomatic 0.7133 0.2856 3.1% 2.04[1.17, 3.57]
Crispo A, et al. (2013)-Symptomatic 0.9858 0.5455 1.0% 2.680.92, 7.81] .
Dawson SJ, et al. (2009)-Outside screening 0.8439 0.167 6.0% 2.33(1.68, 3.23] -
Dong W, et al. (2008)-Symptomatic 0.2927 0.1054 8.7% 1.34 [1.09, 1.65] _—
Falck AK, et al. (2016)-Symptomatic 0.3567 0.3117  2.7% 1.43[0.78, 2.63] -
Hofvind S, et al. (2015)-Interval 0.7419 04717 5.9% 2.10[1.50, 2.94] -
Hofvind S, et al. (2015)-Outside screening 0.9555 0.16 6.3% 2.60[1.90, 3.56] -
Joensuu H, et al. (2004)-Outside screening 06206 02869 3.1% 1.86 [1.06, 3.26]
Kim J, et al. (2012)-Symptomatic 0.1906 0.2373  4.0% 1.21[0.76, 1.93] -1
Lehtimaki T, et al. (2011)-Outside screening 05247 0238 4.0% 1.69 [1.06, 2.69]
Magtegaal ID, et al. (2011)-Interval 0.2311 0.0693 10.3% 1.26 [1.10, 1.44] -
Nagtegaal ID, et al. (2011)-Symptomatic 0.4318 0.0864 9.6% 1.54 [1.30, 1.82] -
ShenY, et al. (2005)-Interval 04947 02179 45% 1.64 [1.07, 2.51] -
Shen, et al. (2005)-Symptomatic 03293 0.1731 58% 1.39[0.99, 1.95] —
Sihto H, et al. (2008)-Outside screening 05822 02302 4.2% 1.79 [1.14, 2.81] I
Wishart GC, et al. (2008)-Symptomatic 0.2357 0.1155 8.2% 1.27 [1.01, 1.59] —
Total (95% Cl) 100.0% 1.60 [1.43,1.79] L
2

Test for overall effect: Z = 8.13 (P < 0.00001)

01 02 0.5 1 5 10
Detection (Screening) Detection (other methods)

Figure 3. Forest plots concerning the association between the prognostic value of detection mode and survival in

breast cancer, according to multivariate analysis.

Table 3. Association of detection mode (screening-detected vs. other detection mode) and risk of

molecular in breast cancer

Molecular type Number of studies Number of patients

Heterogeneity

OR (95% Cl) P-value

12 (%) P-value
ER status 11 16,785 1.58 (1.31-1.91) <0.00001 77 <0.00001
PR status 11 16,706 1.43(1.33-1.53) <0.00001 35 0.12
HER2 status 7 11,143 0.75 (0.67-0.83) <0.00001 32 0.18
Ki67 status 7 7,665 0.57 (0.45-0.73) <0.00001 73 0.0009

Cl, confidence interval; OR, odds ratio.

Results from evidence indicate that screening-
detection could be regarded as an available
prognostic factor, according to univariate an-
alysis (pooled HR = 2.78; 95% Cl, 2.38-3.24)
and multivariate analysis (pooled HR = 1.60;
95% Cl, 1.43-1.79) for survival among breast
cancer patients. In patients diagnosed with
breast cancer in the screen-detected group,
the tumors tended to be smaller, more often
with a lower histological grade, compared with
tumors in the other detection group. Patients
in symptomatic, interval, and outside screening
groups tended to be older. Studies have sug-
gested that the age of patients is an indepen-
dent prognostic factor, with younger ages show-
ing more aggressive tumor behavior in breast
cancer [31]. Pooled analysis also revealed that
screening-detection was significantly associat-
ed with higher expression of ER (pooled OR =
1.58; 95% Cl, 1.31-1.91) and PR (pooled OR =
1.43; 95% Cl, 1.33-1.53), while showing as-
sociation with a lower risk of HER2 positive
(pooled OR = 0.75; 95% Cl, 0.67-0.83) and
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Ki67 index (pooled OR = 0.57; 95% CI, 0.45-
0.73). In other words, the present meta-analy-
sis suggests that screening-detected tumors
are associated with St, Gallen luminal A-like
subtype. These patients had a better progno-
sis, compared with other detection modes, in
accord with previous findings [7, 32]. To under-
stand the prognostic significance of detection
methods in breast cancer, it is necessary to
obtain a relatively large sample size of random-
ized controlled trials, conducting comprehen-
sive evaluations by synthesizing and gathering
as much valuable data as possible.

Although the results of pooled analysis are
promising, there were several limitations. First,
the quality of most included studies was rela-
tively different. Second, the relatively high vari-
ability for different detection methods and pub-
lished year may have contributed to inconsis-
tent results within included studies. Third, so-
me included studies were retrospective studies
rather than randomized prospective studies.
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(other Odds Ratio Odds Ratio
_Study or Events Total Events Total Weight M-H. Random, 95% C| M-H. Random, 95% C|
Biesheuvel C, et al, (2011)-{Interval,Symptomatic) 841 1032 513 706 116% 1,66 [1.32, 2.08) —
Chuang SL, et al. (2014)-Symptomatic 148 166 79 108 52% 3.02[1.58, 5.77)
Chuwa EW, et al. (2009)-Symptomatic 47 66 380 515 6.2% 1.07 [0.61, 1.87) I —
Crispo A, et al. (2013)-Symptomatic 88 114 236 U 7% 1.41[0.86, 2.31) -+
Dawson SJ, et al. (2009)-Outside screening 352 408 410 554  9.6% 2.21[1.57, 3.10] -
Dong W, et al. (2008)-Symptomatic 1838 2270 2004 2979 13.1% 2.07 [1.82, 2.36) -
Falck AK, et al. (2016)-Symptomatic 193 208 163 188  5.0% 1.97 [1.01, 3.87)
Joensuu H, et al. (2004)-Outside screening 202 298 864 1226 10.8% 0.88 [0.67, 1.16] I
Kim J, et al. (2012)-Symptomatic 738 1023 1328 2109 12.7% 1.52[1.29, 1.79]) -
Lehtimaki T, et al. (2011)-Outside screening 204 244 802 1034 9.1% 1.48[1.02, 2.13] —
Sihto H, et al. (2008)-Outside screening 189 243 681 950  9.7% 1.43[1.02, 1.99]
Total (95% C1) 6072 10712 100.0% 1.58 [1.31, 1.91] <>
Total events 4840 7440
Heterogeneity: Tau® = 0.07; Chi” = 43.12, df = 10 (P < 0.00001); ' = 77% 041 02 05 1 2 5 10
Tost for overall effact: Z = 4.80 (P < 0.00001) Detection (other methods)  Detection (Screening)
B (other methods) Odds Ratio Odds Ratio
_Study or Events Total Events Total Weight M-H, Fixed, 95% Cl M-H. Fixed. 95% C|
Biesheuvel C, et al. (2011)-(Interval Symptomatic) 714 968 432 654 10.1% 1.44[1.16, 1.79] -
Chuang SL, et al. (2014)-Symptomatic 88 166 50 108 2.1% 1.31[0.81, 2.13] 1T
Chuwa EW, et al. (2008)-Symptomatic 40 56 276 656 0.9% 3.44[1.89,6.27)
Crispo A, et al. (2013)-Symptomatic 89 114 227 334 19% 1.68[1.02,2.77)
Dawson SJ, et al. (2009)-Outside screening 302 408 350 541 5.8% 1.55[1.17, 2.06] -
Dong W, et al. (2008)-Symptomatic 1492 2260 1692 2959 37.2% 1.45[1.30, 1.63] -
Falck AK, et al. (2016)-Symptomatic 162 200 134 173 20% 1.24(0.75, 2.05) N
Joensuu H, et al. (2004)-Outside screening 186 301 740 1223 8.3% 1.06 (0.81, 1.37] -
Kim J, et al. (2012)-Symptomatic 874 1023 1204 2112 20.0% 1.46 [1.25, 1.70) -
Lehtimaki T, et al. (2011)-Oulside screening 161 240 620 1012 58% 1.29(0.96, 1.73] h'*
Sihto H, et al. (2008)-Outside screening 145 230 542 968 5.7% 1.34(1.00, 1.80] _'_
Total (95% CI) 5966 10740 100.0% 1.43[1.33,1.53] L
Total events 4053 6267
Heterogeneity: Chi® = 15.45, df = 10 (P = 0.12); F = 35% 01 02 05 4 2 5 10

Test for overall effect: Z = 9.97 (P < 0.00001)

Detection (other methods)  Detection (Screening)

Detection (Screening)  Detection (other methods) Odds Ratio Odds Ratio
—Study or Events Total Events Total Weight M-H Fixed 95%Cl  M-H. Fixed 95%Cl
Crispo A, et al. (2013)-Symptomatic 32 108 97 324 42% 0.99 [0.61, 1.59] -1
Dawson SJ, et al. (2009)-Outside screening 34 405 63 541 6.1% 0.70 [0.45, 1.08] - I
Dong W, et al. (2008)-Symptomatic 212 1693 390 2142 37.5% 0.64 (0.54, 0.77) -
Falck AK, et al. (2016)-Symptomatic 30 214 47 196 52% 0.52[0.31, 0.86]
Kim J, et al. (2012)-Symptomatic 213 74 491 2013 31.1% 0.87[0.72, 1.04] —
Lehtimaki T, et al. (2011)-Outside screening 39 257 198 1087 8.0% 0.80 [0.55, 1.17] -1
Sihto H, et al. (2008)-Outside screening 38 233 190 956 7.8% 0.79[0.54, 1.15] -1
Total (95% CI) 3884 7259 100.0% 0.75[0.67, 0.83) *
Total events 598 1476 N " 4 + + +
Heterogeneity: Chi* = 8.85, df = 6 (P = 0.18); I? = 32% . 1 GTZ 'S H é é 1["
Test for overall effect: Z = 5.34 (P < 0.00001) 0 Detection (other rgelhods] Favours [control]
D Detection (Screening)  Detection (other methods) Odds Ratio Odds Ratio
Crispo A, et al. (2013)-Symptomatic 45 105 179 320 121% 0.59[0.38, 0.92) -
Dawson SJ, et al. (2009)-Outside screening 26 408 86 559 11.8% 0.37 [0.24, 0.59) -
Dong W, et al. (2008)-Symptomatic 196 1021 465 1255 18.0% 0.40 [0.33, 0.49) -
Falck AK, et al. (2016)-Symptomatic 50 204 70 185 12.3% 0.53[0.34, 0.82) -
Joensuu H, et al. (2004)-Outside screening 75 243 391 1027 155% 0.73 [0.54, 0.98) 1
Lehtiméaki T, et al. (2011)-Outside screening 73 228 379 994 154% 0.76 [0.56, 1.04] ]
Sihto H, et al. (2008)-Outside screening 63 214 335 902 14.9% 0.71[0.51, 0.98) -
Total (95% CI) 2423 5242 100.0% 0.57 [0.45,0.73] -
Total events 1905
Heterogeneity: Tau® = 0.07; Chi* = 22.64, df = 6 (P = 0.0009); I = 73% 01 02 05 1 2 5 10

Test for overall effect: Z = 4.56 (P < 0.00001)

Detection (other methods) Detection (Screening)

Figure 4. Forest plots of studies evaluating the association between the prognostic values of detection mode and
molecular in breast cancer, according to a random-effects model or fixed-effects model. A. ER status (negative vs.
positive), B. PR status (negative vs. positive), C. HER2 status (negative vs. positive) D. Ki67 status (negative vs.

positive).

Therefore, more well-designed prospective stu-
dies, using stricter quality criteria, will contrib-
ute to further improving the reliability of pooled
conclusions.

In conclusion, the present meta-analysis dem-
onstrates that screening-detection can predict
good prognosis, compared with other detection
modes, in breast cancer patients. Results of
this pooled analysis indicate that screen-detec-
tion patients were more likely to express ER
and/or PR and show a lower HER2 and Ki67
index. However, more multicenter prospective
studies are necessary to clarify the clinical rel-

7937

evance and provide a precise explanation for
the roles of detection modes in breast cancer.
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Table 4. Pooled HR for the roles of detection modes according to subgroup analysis

PHR (95% Cl) P value 12 (%) P value

Analysis type Patients  Ptudies
Univariate 50833 11
Multivariate 56775 14

No. of patients (Univariate)
<1000 1809 3
>1000 49024 8

No. of patients (Multivariate)
<1000 1490 3
>1000 55285 11

Ethnicity (Univariate)

Asian 3148 2
Caucasian 47685 9

Ethnicity (Multivariate)

Asian 5522 2
Caucasian 51253 12

2.78(2.38-3.24) <0.00001 86% <0.00001
1.60 (1.43-1.79) <0.00001 55% 0.003

2.07 (1.64-2.61) <0.00001 0% 0.048
2.99 (2.52-3.55) <0.00001 88% <0.00001

1.52 (1.20-1.92) 0.0006 0% 0.68
1.64 (1.43-1.89) <0.00001 67% 0.0003

2.01(0.27-15.10) 0.50 82% 0.02
2.76 (2.36-3.22)  <0.00001 87% <0.00001

1.53 (0.92-2.55) 0.10 50% 0.16
1.61(1.43-1.81) <0.00001 58% 0.002

Cl, confidence interval; HR, hazard ratio; No. number.

A Begg's funnel plot with pseudo 95% confidence limits

P=0.767 (Begg's Test)
P=0.374 (Egger's test)

4
s.e. of: loghr

B

loghr

Begg's funnel plot with pseudo 95% confidence limits

P=0.211 (Begg's Test)
P=0.027 (Egger's test)

s.e. of: loghr

Figure 5. Summary of Begg'’s funnel plots of publication bias for survival in all patients with breast cancer. (A) uni-

variate analysis; (B) multivariate analysis.

References

[1] Siegel RL, Miller KD and Jemal A. Cancer sta-
tistics, 2015. CA Cancer J Clin 2015; 65: 5-29.

[2] Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-
Tieulent J and Jemal A. Global cancer statis-
tics, 2012. CA Cancer J Clin 2015; 65: 87-108.

[3] Jemal A, Bray F, Center MM, Ferlay J, Ward E
and Forman D. Global cancer statistics. CA
Cancer J Clin 2011; 61: 69-90.

[4] Singh R, Hellman S and Heimann R. The natu-
ral history of breast carcinoma in the elderly:
implications for screening and treatment.
Cancer 2004; 100: 1807-1813.

[5] Independent UK Panel on Breast Cancer
Screening. The benefits and harms of breast
cancer screening: an independent review.
Lancet 2012; 380: 1778-1786.

[6] Nystrom L, Andersson |, Bjurstam N, Frisell J,
Nordenskjold B and Rutqvist LE. Long-term ef-

7938

(7]

(8]

(9]

[10]

fects of mammography screening: updated
overview of the Swedish randomised trials.
Lancet 2002; 359: 909-919.

Kim J, Lee S, Bae S, Choi MY, Lee J, Jung SP,
Kim S, Choe JH, Kim JH, Kim JS, Lee JE, Nam
SJ and Yang JH. Comparison between screen-
detected and symptomatic breast cancers ac-
cording to molecular subtypes. Breast Cancer
Res Treat 2012; 131: 527-540.

Olsson A, Borgquist S, Butt S, Zackrisson S,
Landberg G and Manjer J. Tumour-related fac-
tors and prognosis in breast cancer detected
by screening. Br J Surg 2012; 99: 78-87.
Sarkeala T, Heinavaara S and Anttila A. Or-
ganised mammography screening reduces br-
east cancer mortality: a cohort study from
Finland. Int J Cancer 2008; 122: 614-619.
Chuang SL, Chen SL, Yu CP, Chang KJ, Yen AM,
Chiu SY, Fann JC, Tabar L, Stephen DW, Smith
RA and Chen HH. Using tumor phenotype, his-

Int J Clin Exp Med 2019;12(7):7931-7939



(11]

[12]

[13]

(14]

[15]

(16]

[17]

(18]

[19]

Roles of detection methods in predicting breast cancer survival

tological tumor distribution, and mammogra-
phic appearance to explain the survival differ-
ences between screen-detected and clinically
detected breast cancers. APMIS 2014; 122:
699-707.

Wishart GC, Greenberg DC, Britton PD, Chou P,
Brown CH, Purushotham AD and Duffy SW.
Screen-detected vs. symptomatic breast can-
cer: is improved survival due to stage migra-
tion alone? Br J Cancer 2008; 98: 1741-1744.
Dawson SJ, Duffy SW, Blows FM, Driver KE,
Provenzano E, LeQuesne J, Greenberg DC,
Pharoah P, Caldas C and Wishart GC. Molecular
characteristics of screen-detected vs. symp-
tomatic breast cancers and their impact on
survival. Br J Cancer 2009; 101: 1338-1344.
Sihto H, Lundin J, Lehtimaki T, Sarlomo-Rikala
M, Butzow R, Holli K, Sailas L, Kataja V, Lundin
M, Turpeenniemi-Hujanen T, Isola J, Heikkila P
and Joensuu H. Molecular subtypes of breast
cancers detected in mammography screening
and outside of screening. Clin Cancer Res
2008; 14: 4103-4110.

Biesheuvel C, Czene K, Orgeas CC and Hall P.
The role of mammography screening atten-
dance and detection mode in predicting breast
cancer survival-is there added prognostic val-
ue? Cancer Epidemiol 2011; 35: 545-550.
Crispo A, Barba M, D’Aiuto G, De Laurentiis M,
Grimaldi M, Rinaldo M, Caolo G, D’Aiuto M,
Capasso |, Esposito E, Amore A, Di Bonito M,
Botti G and Montella M. Molecular profiles of
screen detected vs. symptomatic breast can-
cer and their impact on survival: results from a
clinical series. BMC Cancer 2013; 13: 15.
Dong W, Berry DA, Bevers TB, Kau SW, Hsu L,
Theriault RL and Shen Y. Prognostic role of de-
tection method and its relationship with tumor
biomarkers in breast cancer: the university of
Texas M.D. Anderson cancer center experi-
ence. Cancer Epidemiol Biomarkers Prev
2008; 17: 1096-1103.

Hofvind S, Holen A, Roman M, Sebuodegard S,
Puig-Vives M and Akslen L. Mode of detection:
an independent prognostic factor for women
with breast cancer. J Med Screen 2016; 23:
89-97.

Joensuu H, Lehtimaki T, Holli K, Elomaa L,
Turpeenniemi-Hujanen T, Kataja V, Anttila A,
Lundin M, Isola J and Lundin J. Risk for distant
recurrence of breast cancer detected by mam-
mography screening or other methods. JAMA
2004; 292: 1064-1073.

Lehtimaki T, Lundin M, Linder N, Sihto H, Holli
K, Turpeenniemi-Hujanen T, Kataja V, Isola J,
Joensuu H and Lundin J. Long-term prognosis
of breast cancer detected by mammography
screening or other methods. Breast Cancer
Res 2011; 13: R134.

7939

[20]

[22]

(23]

(24]

[25]

[26]

[27]

(28]

[29]

[30]

(31]

(32]

Nagtegaal ID, Allgood PC, Duffy SW, Kearins O,
Sullivan EO, Tappenden N, Wallis M and Law-
rence G. Prognosis and pathology of screen-
detected carcinomas: how different are they?
Cancer 2011; 117: 1360-1368.

Palka |, Kelemen G, Ormandi K, Lazar G, Nyari
T, Thurzo L and Kahan Z. Tumor characteristics
in screen-detected and symptomatic breast
cancers. Pathol Oncol Res 2008; 14: 161-167.
ShenY, Yang Y, Inoue LY, Munsell MF, Miller AB
and Berry DA. Role of detection method in pre-
dicting breast cancer survival: analysis of ran-
domized screening trials. J Natl Cancer Inst
2005; 97: 1195-1203.

Chuwa EW, Yeo AW, Koong HN, Wong CY, Yong
WS, Tan PH, Ho JT, Wong JS and Ho GH. Early
detection of breast cancer through population-
based mammographic screening in Asian
women: a comparison study between screen-
detected and symptomatic breast cancers.
Breast J 2009; 15: 133-139.

Falck AK, Rome A, Ferno M, Olsson H, Chebil G,
Bendahl PO and Ryden L. St Gallen molecular
subtypes in screening-detected and symptom-
atic breast cancer in a prospective cohort with
long-term follow-up. Br J Surg 2016; 103: 513-
523.

Tierney JF, Stewart LA, Ghersi D, Burdett S and
Sydes MR. Practical methods for incorporating
summary time-to-event data into meta-analy-
sis. Trials 2007; 8: 16.

Stang A. Critical evaluation of the Newcastle-
Ottawa scale for the assessment of the quality
of nonrandomized studies in meta-analyses.
Eur J Epidemiol 2010; 25: 603-605.

Higgins JP, Thompson SG, Deeks JJ and Altman
DG. Measuring inconsistency in meta-analy-
ses. BMJ 2003; 327: 557-560.

Dickersin K and Berlin JA. Meta-analysis: state-
of-the-science. Epidemiol Rev 1992; 14: 154-
176.

Mook S, Van ‘t Veer LJ, Rutgers EJ, Ravdin PM,
van de Velde AO, van Leeuwen FE, Visser O
and Schmidt MK. Independent prognostic val-
ue of screen detection in invasive breast can-
cer. J Natl Cancer Inst 2011; 103: 585-597.
Anderson TJ, Alexander FE and Forrest PM. The
natural history of breast carcinoma: what have
we learned from screening? Cancer 2000; 88:
1758-1759.

Anderson TJ, Alexander FE, Lamb J, Smith A
and Forrest AP. Pathology characteristics that
optimize outcome prediction of a breast scre-
ening trial. Br J Cancer 2000; 83: 487-492.
Narod SA, Valentini A, Nofech-Mozes S, Sun P
and Hanna W. Tumour characteristics among
women with very low-risk breast cancer. Breast
Cancer Res Treat 2012; 134: 1241-1246.

Int J Clin Exp Med 2019;12(7):7931-7939



