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communities. If the screening interval can be extended, endoscopic screening may be used effi-
ciently even with limited resources.

A notable constraint of the present study is the lack of data regarding the clinical stage of
the interval cancer. To evaluate the effects of interval cancer, follow-up of the participants of a
population-based screening based on the cancer registry is needed. In Japan, cancer registries
have not yet been prepared at the national level, and the registry method has not yet been stan-
dardized as of 2014 [23, 24]. The Tottori Cancer Registry is one of the most reliable systems
with a long history in Japan. Although information about disease extension has been obtained
as an alternative item for the clinical stage, this information is often lacking [25]. The quality of
the Tottori Cancer Registry was, however, not optimal since the percentage of death-certifica-
tion-only cases was 15.1% in 2007 which was lower than the national average [26]. Even if
there was a notification of new cases in the cancer registration system, detailed information
was often lacking because the clinical stage was not a necessary item. Fortunately, additional in-
formation could be obtained for the screening group from the Tottori Medical Association da-
tabase because the association has the responsibility of implementing gastric cancer screening
programs and collecting detailed information for quality assurance. However, we could not ob-
tain additional detailed information regarding the numbers of medical institutions in Tottori
Prefecture for the outpatient group and the interval cancer cases in both screening groups.
These limitations prevented us from obtaining stage information sufficiently, thus careful in-
terpretation of the results in reference to these contains is required.

This study has other limitations. First, the background difference should be considered be-
tween the endoscopic screening group and the radiographic screening group. Endoscopic
screening has been performed in clinical practice in Tottori Prefecture. The age of the partici-
pants in endoscopic screening was more advanced than that of the participants in radiographic
screening [7]. Individuals aged more than 70 years could be screened by physicians using en-
doscopy in their own private practice. Since younger people who have family physicians were
fewer than older people who have family physicians, there was little opportunity for the youn-
ger people to be tested in clinical practice. Second, since there was no information as to whether
or not the patients participated in opportunistic screenings, the outpatient group might include
cancer patients which were detected by these screenings. Selection bias may also be considered
in the selection of the screening method at the individual level. Third, the survival rate was dif-
ferent among hospitals in Japan [27]. Moreover, the present results are limited to local areas in
Japan. Finally, subgroup analysis could not be adequately performed because of the small sam-
ple size.

In conclusion, the gastric cancer-specific and all-causes survival rates of patients with
screen-detected cancers and patients with interval cancers were nearly equal in the annual en-
doscopic screening. The risk of gastric cancer death was lower in the patients with screen-de-
tected and interval cancers in the endoscopic screening group than in the outpatient group.
These results suggest the potential of endoscopic screening in reducing mortality from gastric
cancer. However, additional studies must be performed to more extensively evaluate mortality
reduction from gastric cancer by endoscopic screening as well as to investigate the impact of in-
terval cancer on the effectiveness of endoscopic screening for gastric cancer.
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Breast-Cancer Screening

— Viewpoint of the IARC

Working Group

Béatrice Lauby-Secretan, Ph.D., Chiara Scoccianti, Ph.D., Dana Loomis, Ph.D.,
Lamia Benbrahim-Tallaa, Ph.D., Véronique Bouvard, Ph.D., Franca Bianchini, Ph.D,,
and Kurt Straif, M.P.H., M.D., Ph.D., for the International Agency
for Research on Cancer Handbook Working Group

In November 2014, experts from 16 countries met
at the International Agency for Research on Cancer
(IARC) to assess the cancer-preventive and ad-
verse effects of different methods of screening
for breast cancer. (The members of the working
group for volume 15 of the IARC Handbook are
listed at the end of the article; affiliations are pro-
vided in the Supplementary Appendix, available
with the full text of this article at NEJM.org.)
This update of the 2002 IARC handbook on
breast-cancer screening! is timely for several
reasons. Recent improvements in treatment out-
comes for late-stage breast cancer and concerns
regarding overdiagnosis call for reconsideration.
The definition of what constitutes the best imple-
mentation of mammographic screening programs
(e.g., which age groups should be screened and
with what frequency) needs to be revisited in
light of the results of recent studies. New studies
on clinical breast examination and self-examina-
tion warrant the reevaluation of these screening
practices, and imaging techniques other than
mammography, which were not evaluated in the
2002 handbook, now warrant rigorous scientific
evaluation. Finally, the screening of women at
high risk for breast cancer requires a thorough
reassessment, particularly in the context of the
improved data that are now available on possible
alternative screening methods.

In preparation for the meeting, the IARC sci-
entific staff performed searches of the openly
available scientific literature according to topics
listed in an agreed-upon table of contents;
searches were supplemented by members of the
working group on the basis of their areas of
expertise. Group chairs and subgroup members
were selected by the IARC according to field of
expertise and the absence of real or apparent
conflicts of interest. During the meeting, care
was taken to ensure that each study summary

was written or reviewed by someone who was
not associated with the study being considered.
All studies were assessed and fully debated, and
a consensus on the preliminary evaluations was
achieved in subgroups before the evaluations
were reviewed by the entire working group. Dur-
ing the final evaluation process, the working
group discussed preliminary evaluations to reach
consensus evaluations. (For details on the pro-
cess used and on the evaluation criteria, see the
working procedures on the IARC handbooks
website.?) This article briefly summarizes the
evaluation of the scientific evidence reviewed at
the meeting (Table 1). The full report is pre-
sented in volume 15 of the IARC Handbooks of
Cancer Prevention.?

Breast cancer is the most frequently diagnosed
cause of death from cancer in women world-
wide,** the second leading cause of death from
cancer in women in developed countries,*> and
the leading cause of death from cancer in low-
and middle-income countries, where a high pro-
portion of women present with advanced disease,
which leads to a poor prognosis.® Established risk
factors for breast cancer include age, family or
personal history of breast cancer or of precan-
cerous lesions, reproductive factors, hormonal
treatment, alcohol consumption, obesity (for post-
menopausal breast cancer only), exposure to
ionizing radiation, and genetic predisposition.”

Screening for breast cancer aims to reduce
mortality from this cancer, as well as the mor-
bidity associated with advanced stages of the
disease, through early detection in asymptom-
atic women. The key to achieving the greatest
potential effects from this screening is provid-
ing early access to effective diagnostic and treat-
ment services. Comprehensive quality assurance
is essential to maintaining an appropriate bal-
ance between benefits and harms.?
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Table 1. Evaluation of Evidence Regarding the Beneficial and Adverse Effects of Different Methods of Screening for Breast Cancer
in the General Population and in High-Risk Women.*

Method Strength of Evidencey

Mammography

Reduces breast-cancer mortality in women 50-69 yr of age Sufficient

Reduces breast-cancer mortality in women 70-74 yr of age Sufficient

Reduces breast-cancer mortality in women 40-44 yr of age§ Limited

Reduces breast-cancer mortality in women 45—49 yr of age§ . Limited§]

Detects breast cancers that would never have been diagnosed or never have caused harm if women had not Sufficient
been screened (overdiagnosis)

Reduces breast-cancer mortality in women 50-74 yr of age to an extent that its benefits substantially outweigh Sufficient
the risk of radiation-induced cancer from mammography

Produces short-term negative psychological consequences when the result is false positive Sufficient

Has a net benefit for wormen 50-69 yr of age who are invited to attend organized mammographic screening programs Sufficient

Can be cost-effective among women 50-69 yr of age in countries with a high incidence of breast cancer Sufficient

Can be cost-effective in low- and middle-income countries Limited

Ultrasonography as an adjunct to mammography in women with dense breasts and negative results on mammography

Reduces breast-cancer mortality Inadequate
Increases the breast-cancer detection rate Limited
Reduces the rate of interval cancer| Inadequate
Increases the proportion of false positive screening outcomes Sufficient

Mammography with tomosynthesis vs. mammography alone

Reduces breast-cancer mortality Inadequate
Increases the detection rate of in situ and invasive cancers Sufficient
Preferentially increases the detection of invasive cancers Limited
Reduces the rate of interval cancer| Inadequate
Reduces the proportion of false positive screening outcomes Limited

Clinical breast examination
Reduces breast-cancer mortality Inadequate
Shifts the stage distribution of tumors detected toward a lower stage Sufficient

Breast self-examination

Reduces breast-cancer mortality when taught Inadequate
Reduces the rate of interval cancer when taught] Inadequate
Reduces breast-cancer mortality when practiced competently and regularly Inadequate

Screening of high-risk women
MRI as an adjunct to mammography
Reduces breast-cancer mortality in women with a BRCA1 or BRCA2 mutation Inadequate
Increases the detection rate of breast cancer in women with lobular carcinoma in situ or atypical proliferations Inadequate
Clinical breast examination as an adjunct to MRl and mammography
Increases the detection rate of breast cancer in women with a high familial risk Inadequate
Ultrasonography as an adjunct to mammography
Increases the detection rate of breast cancer in women with a personal history of breast cancer Inadequate

Increases the proportion of false positive screening outcomes in women with a personal history of breast Inadequate
cancer as compared with those without such a history

MRI as an adjunct to mammography plus ultrasonography
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Table 1. (Continued.)

Method

atypical proliferations

Strength of Evidencey

Increases the proportion of false positive screening outcomes in women with a personal history of breast
cancer as compared with those without such a history

MRI as an adjunct to mammography vs. mammography alone

Increases the proportion of false positive screening outcomes in women with lobular carcinoma in situ or

Inadequate

Limited

* For the complete evaluation statements, see International Agency for Research on Cancer? or the IARC Handbooks of Cancer Prevention
website (http://handbooks.iarc.fr). MRI denotes magnetic resonance imaging.
 For detailed information on the evaluation criteria, see the working procedures section of the IARC Handbooks of Cancer Prevention web-
site (http://handbooks.iarc.fr/workingprocedures/index.php).
I The evidence for a reduction in breast-cancer mortality from mammography screening in women in this age group was considered to be
sufficient. However, published data for this age category did not allow for the evaluation of the net benefit.
§ The evidence for a reduction of breast-cancer mortality from mammography screening in women in this age group was considered to be
limited. Consequently, the net benefit for women in this age group was not assessed.
9§ The majority of the voting members of the IARC Working Group considered the evidence as limited; however, the vote was almost evenly

divided between limited and sufficient evidence.

| An interval cancer is a cancer that develops in the interval between routine screenings for that particular cancer.

The most common means of screening women
for breast cancer is standard mammography
(film or digital), offered either by organized pro-
grams or through opportunistic screening. Orga-
nized screening programs are characterized by
invitations to join a target population at given
intervals, systematic recalls for the assessment
of detected abnormalities, and delivery of test
results, treatment, and follow-up care, with regu-
lar monitoring and evaluation of the program
and a national or regional team responsible for
service delivery and quality. Opportunistic screen-
ing typically provides screening to women on re-
quest and coincidently with routine health care.

As a consequence of the results of random-
ized, controlled trials that showed a reduction in
breast-cancer mortality several decades ago,’
mammographic screening has been implemented
to a great extent in high-income countries and
regions and less so in countries in Central and
Eastern Europe, through either opportunistic
or organized screening. Most countries in Latin
America have national recommendations or
guidelines, including those calling for mammo-
graphic screening combined with clinical breast
examination and breast self-examination. In
other low- and middle-income countries, breast-
cancer screening is promoted primarily by advo-
cacy groups and periodic campaigns to promote
breast-cancer awareness.

In 2002, on the basis of findings from ran-
domized, controlled trials, the previous IARC

N ENGLJ MED 372;24

Handbook Working Group concluded that the
evidence for the “efficacy of screening by mam-
mography as the sole means of screening in re-
ducing mortality from breast cancer” was suffi-
cient for women 50 to 69 years of age, limited
for women 40 to 49 years of age, and inadequate
for women younger than 40 or older than 69 years
of age.! We carefully reviewed the results of all
available randomized, controlled trials and re-
affirmed the findings from the previous evalua-
tion of the efficacy of mammographic screening
in women 50 to 69 years of age; the evidence of
efficacy for women in other age groups was
considered inadequate.

The working group recognized that the rele-
vance of randomized, controlled trials conduct-
ed more than 20 years ago should be questioned,
given the large-scale improvements since then in
both mammographic equipment and treatments
for breast cancer. More recent, high-quality ob-
servational studies were considered to provide
the most robust data with which to evaluate the
effectiveness of mammographic screening. The
working group gave the greatest weight to co-
hort studies with long follow-up periods and the
most robust designs, which included those that
accounted for lead time, minimized temporal
and geographic differences between screened
and unscreened participants, and controlled for
individual differences that may have been related
to the primary outcome. Analyses of invitations
to screenings (rather than actual attendance) were
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considered to provide the strongest evidence of
screening effectiveness, since they approximate
the circumstances of an intention-to-treat analy-
sis in a trial. After careful consideration of the
limitations of case—control studies in the evalu-
ation of effectiveness, these studies were also
considered to provide information that was rel-
evant to organized screening programs and to
other venues, such as opportunistic screening,
for which cohort data were not available. Among
ecologic studies, only those that controlled for
time- and treatmentrelated factors in design or
analysis were considered to be informative.

Some 20 cohort and 20 case—control studies,
all conducted in the developed world (Australia,
Canada, Europe, or the United States) were con-
sidered to be informative for evaluating the ef-
fectiveness of mammographic screening programs,
according to invitation or actual attendance,
mostly at 2-year intervals. Most incidence-based
cohort mortality studies, whether involving women
invited to attend screening®!® or women who
attended screening,*'" reported a clear reduc-
tion in breast-cancer mortality, although some
estimates pertaining to women invited to attend
were not statistically significant.”>* Women 50 to
69 years of age who were invited to attend mam-
mographic screening had, on average, a 23%
reduction in the risk of death from breast
cancer; women who attended mammographic
screening had a higher reduction in risk, esti-
mated at about 40%. Case—control studies that
provided analyses according to invitation to
screening were largely in agreement with these
results. Evidence from the small number of in-
formative ecologic studies was largely consistent
with that from cohort and case—control studies.
A substantial reduction in the risk of death from
breast cancer was also consistently observed in
women 70 to 74 years of age who were invited to
or who attended mammographic screening in sev-
eral incidence-based cohort mortality studies.*™
Fewer studies assessed the effectiveness of
screening in women 40 to 44 or 45 to 49 years
of age who were invited to attend or who attended
mammographic screening, and the reduction in
risk in these studies was generally less pro-
nounced.”®? Qverall, the available data did not
allow for establishment of the most appropriate
screening interval.

The most important harms associated with
early detection of breast cancer through mam-

mographic screening are false positive results,
overdiagnosis, and possibly radiation-induced
cancer. Estimates of the cumulative risk of false
positive results differ between organized pro-
grams and opportunistic screening. The estimate
of the cumulative risk for organized programs is
about 20% for a woman who had 10 screens
between the ages of 50 and 70 years.** Less than
5% of all false positive screens resulted in an
invasive procedure. Owing to differences in
health systems and quality control for screening
performance, recall rates for additional investi-
gation tend to be higher in opportunistic screen-
ing (e.g., in the United States)® than in organized
screening programs. Overall, studies show that
having a false positive mammogram has short-
term negative psychological consequences for
some women.?

Overdiagnosis can be estimated on the basis
of data from observational studies conducted in
organized programs or through statistical model-
ing. There is an ongoing debate about the pre-
ferred method for estimating overdiagnosis. After
a thorough review of the available literature, the
working group concluded that the most appro-
priate estimation of overdiagnosis is represented
by the difference in the cumulative probabilities
of breast-cancer detection in screened and un-
screened women, after allowing for sufficient
lead time. The Euroscreen Working Group calcu-
lated a summary estimate of overdiagnosis of
6.5% (range, 1 to 10%) on the basis of data from
studies in Europe that adjusted for both lead time
and contemporaneous trends in incidence.”?
When the same comparators were used, corre-
sponding estimates of overdiagnosis in random-
ized, controlled trials after a long follow-up pe-
riod from the end of screening were similar (4 to
11%).2>%* Similar non-European and more recent
European observational studies have led to higher
estimates of overdiagnosis.

Radiation-induced breast cancer is a concern
in women who are offered screening. The estimat-
ed cumulative risk of death from breast cancer
due to radiation from mammographic screening
is 1 to 10 per 100,000 women, depending on age
and the frequency and duration of screening. It
is smaller by a factor of at least 100 than the
estimates of death from breast cancer that are
prevented by mammographic screening for a wide
range of ages.®

After a careful evaluation of the balance be-
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tween the benefits and adverse effects of mam-
mographic screening, the working group con-
cluded that there is a net benefit from inviting
women 50 to G9 years of age to receive screen-
ing. A number of other imaging techniques have
been developed for diagnosis, some of which are
under investigation for screening. Tomosynthesis,
magnetic resonance imaging (MRI) (with or with-
out the administration of contrast material), ultra-
sonography (handheld or automated), positron-
emission tomography, and positron-emission
mammography have been or are being investi-
gated for their value as supplementary methods
for screening the general population or high-risk
women in particular.

Evidence for population screening with other
imaging techniques is based solely on data from
observational studies. The use of adjunct ultra-
sonography in women with dense breasts and
negative results on mammography may increase
the detection rate of cancers, but it also increases
false positive screening outcomes.> As compared
with mammography alone, mammography with
tomosynthesis increases rates of detection of
both in situ and invasive cancers and may reduce
false positive screening outcomes®; however,
evidence for a reduction in breast-cancer mortal-
ity was inadequate (Table 1) and the radiation
dose received with dual acquisition is increased.

Clinical breast examination is a simple, inex-
pensive technique. In three trials in which
women were randomly assigned to receive either
clinical breast examination or no screening,
breast cancers detected at baseline and in the
early years of the trials tended to be of a smaller
size and less advanced stage in the former group
of women than in the latter.3*¢ Results on breast-
cancer mortality have not yet been reported. In
addition, five observational studies, conducted
mostly in the 1970s, reported that clinical breast
examination combined with mammographic
screening increased the breast-cancer detection
rate by 5 to 10 percentage points as compared
with mammography alone.?

As has been previously reported,' the avail-
able data from randomized, controlled trials and
observational studies generally did not show a
reduction in breast-cancer mortality when breast
self-examination was either taught or practiced
competently and regularly (Table 1). Overall,
surveys in general populations have shown that
the numbers of women who report practicing

breast self-examination are probably too few
to have had an effect on mortality from breast
cancer.

Women with a family history of breast cancer,
with or without a known genetic predisposition,
are at increased risk for breast cancer and there-
fore may benefit from intensified monitoring,
with a combination of methods, from an earlier
age and possibly at shorter intervals than wom-
en at average risk. However, high-risk women
may be more sensitive to ionizing radiation,*
and screening from an earlier age increases the
risk of radiation-induced cancer. A number of
observational studies have evaluated the sensitiv-
ity, specificity, incremental rate of breast-cancer
detection, and false positive outcomes associat-
ed with various imaging techniques in high-risk
women (Table 1). There is abundant literature
showing that the use of MRI as an adjunct to
mammography significantly increases the sensi-
tivity of screening in women with a high familial
risk and a BRCAl or BCRA2 mutation as com-
pared with mammography alone, but the addi-
tion of MRI also decreases the specificity®; data
for other high-risk groups were fewer and pro-
vided weaker evidence.® The sensitivity of ultra-
sonography was found to be similar to or lower
than that of mammography and was consistently
lower than that of MRL.“° The evidence regarding
other screening techniques was too sparse to
allow any conclusions.
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B reast cancer is currently the most common cancer in Japan
and accounts for 19.0% of all new cancers. "’ The age-
standardized rate has been reported to be 51.5 per 100 000
women. The incidence rate of breast cancer initially increased
gradually between 1975 and 1999 and has risen steeply since
2000 when mammography was introduced for breast cancer
screening. In North America and Europe, the incidence of
breast cancer has increased according to age. In Japan, the
highest incidence rate of breast cancer has been observed in

women aged 45-49 years.V

Japan is the first among East Asian countries to introduce
breast cancer screening, and it has a unique program for popula-
In 1987, the Japanese government
approved the introduction of breast cancer screening in J apan.(z)
The first screening method was clinical breast examination with
women aged 30 years and over as the target population. In
2000, mammographic screening was added for women aged
50 years and over, but clinical breast examination was used for

tion-based screening.

Cancer Sci | July 2015 | vol. 106 | no.7 | 812-818

Mammographic screening with clinical breast examination has been recom-
mended in Japan since 2000. Although mammographic screening without clinical
breast examination has not been recommended, its introduction is anticipated.
The efficacies of mammographic screening with and without clinical breast
examination were evaluated based on the results of randomized controlled trials.
PubMed and other databases for studies published between 1985 and 2014 were
searched. The study design was limited to randomized controlled trials to
evaluate mortality reduction from breast cancer. Five studies were eligible for
meta-analysis of mammographic screening without clinical breast examination.
The relative risk for women aged 40-74 years was 0.75 (95% confidence interval,
0.67-0.83). Three studies evaluated the efficacy of mammographic screening with
clinical breast examination. The relative risk for women aged 40-64 years was
0.87 (95% confidence interval, 0.77-0.98). The number needed to invite was
always lower in mammographic screening without clinical breast examina-
tion than in mammographic screening with clinical breast examination. In
both screening methods, the number needed to invite was higher in women
aged 40-49 years than in women aged 50-70 years. These results suggest that
mammographic screening without clinical breast examination can afford higher
benefits to women aged 50 years and over. Although evidence of the efficacy of
mammographic screening without clinical breast examination was confirmed
based on the results of the randomized controlled trials, a Japanese study is
needed to resolve local probiems.

women aged 30—49 years. Since 2004, a combination of mam-
mography and clinical breast examination has been recom-
mended for women aged 40 years and over as population-based
screening. However, in most developed countries, mammo-
graphic screening without clinical breast examination has been
the standard method for breast cancer screening. In the previous
evidence report for cancer screening in Japan, it was not clearly
specified why mammographic screening without clinical breast
examination is not recommended.® Although mammographic
screening without clinical breast examination has not been rec-
ommended, its introduction to local communities is anticipated
owing to limitations in specialists who can carry out clinical
breast examination. To successfully introduce mammographic
screening without clinical breast examination, the efficacy of
mammography must be evaluated with and without clinical
breast examination. However, most guidelines and evidence
reports have combined the results of a meta-analysis for mam-
mographic screening with and without clinical breast examina-

© 2015 The Authors. Cancer Science published by Wiley Publishing Asia Pty Ltd
on behalf of Japanese Cancer Association.
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tion.*> There has been a lengthy discussion regarding the
appropriateness of including women aged 40-49 years in the tar-
get population for breast cancer screening.(4’5) In most European
countries, the target a%e group is 50-69 years, excluding the
40-49 years age group.®

To confirm evidence of the effectiveness of the Japanese
screening program and to identify the best available method for
breast cancer screening in Japan, we carried out a systematic
review and meta-analysis of randomized controlled trials (RCTs)
with and without mammographic screening. The results of the
systematic review and meta-analysis were used for the develop-
ment of comprehensive guidelines for breast cancer screening
published by the National Cancer Center, Japan.

Methods

Systematic review of published reports. To identify the indi-
vidual efficacy of mammographic screening with and without
clinical breast examination, we searched PubMed, Web of Sci-
ence, Igaku-Cyuo zasshi, and J Dream databases for studies
using search terms such as “breast cancer”, “mammography”,
“clinical breast examination”, “physical breast examination”, or
“mortality reduction”, published between January 1985 and
April 2012. Additional references recommended were identified
and included as needed. If the result from a branch of a large-
scale RCT was published, the study was included. In addition,
we searched for articles with revised results based on an
extended follow-up and other RCTs regarding mammographic
screening to evaluate mortality reduction from breast cancer
from April 2012 to December 2014. The searches were limited
to English language or Japanese language publications. Original
articles published after peer review were included, whereas
guidelines and evidence reports were excluded. The study
design was limited to RCTs to evaluate mortality reduction from
breast cancer. Modeling studies were not included. The RCTs
for mammographic screening with and without clinical breast
examination compared with a no screening group with the usual
care were selected.

To select appropriate evidence for our research questions,
we carried out a two-stage review: the title and abstract were
initially checked and the full papers were subsequently
reviewed. For the initial step, articles without an abstract were
also excluded. Two reviewers screened the abstracts individu-
ally and subsequently reviewed the full papers of potentially
relevant studies. To select appropriate evidence, a systematic
review of the retrieved articles was carried out using the
checklist according to the study design and the quality of the
studies was defined.”” If the decision for the full paper review
was inconsistent, the appropriateness of these studies was care-
fully discussed. Finally, adequate studies were selected and
included in a meta-analysis.

Meta-analysis. Based on the results of the systematic review,
we carried out a meta-analysis. Although the follow-up years
were different among the studies, we cited the results of
13 years follow-up from the Cochrane review® and original
data from selected articles. Meta-analysis for RCTs of mam-
mography with and without clinical breast examination was
carried out for women of different age groups as follows:
women aged 40-74 years (all age group), women aged 40—
49 years, and women aged 50 years and over. For studies that
reported cumulative count data, we carried out a Mantel-
Haenszel fixed-effects meta-analysis to obtain the relative risk
with the corresponding 95% confidence interval (CI). Statisti-
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cal analyses were carried out using StatsDirect3 (StatsDirect,
Altrincham, UK).

Comparison of benefit and harm. To compare benefit and
harm, the number needed to invite (NNI) was calculated on
the basis of the mortality risk from breast cancer in Japanese
women. The NNI refers to the number needed to avoid one
breast cancer death. The NNI can show the impact of the ben-
efits of cancer screening, as well as suggest harms because
unnecessary examinations increase with increasing number. To
estimate the NNI in Japan, we used the prediction results for
Japanese women® and the meta-analysis results.

A high recall rate for diagnostic examination can also be
considered as harm for mammographic screening participants
owing to an increase in unnecessary examinations. We also
calculated the number needed for diagnostic examination to
avoid one breast cancer death on the basis of the recall rate of
mammographic screening in communities."” These results
were compared between mammographic screening with and
without clinical breast examination divided into different age
groups from 40 to 70 years.

Results

Search of published works. The number of articles identified
from the search using PubMed and other databases was 5270.
After a two-stage review, 110 English articles were selected.
From these 110 articles, six RCTs for mammographic screening
without clinical breast examination were identified: Malmo
study,"1?  Canadian study ILY*7'> Swedish Two-County
study, 1?2 Stockholm study,**** Gothenburg study,*>* and
the UK Age trial.*” Three RCTs for mammographic screening
with clinical breast examination were also identified as follows:
New York HIP study,®® Edinburgh study,®” and Canadian
study 1.%%3" The Canadian studies consisted of two groups with
different targets: women aged 50-59 years for Canadian study

L9319 and women aged 4049 years for Canadian study
1.%%3Y In Canadian study II, the screening method for the inter-
vention group was mammography with clinical breast examina-
tion; clinical breast examination was also provided for the
control groug with the same frequency as that for the interven-
tion group.”*' In Canadian study I, the screening method for
the intervention group was mammography with clinical breast
examination; clinical breast examination was provided for the

~control group only at the first screening.®°>" Based on the

inclusion criteria related to a comparator, we excluded Canadian
study II from the evidence of mammography without clinical
breast examination, and included Canadian study I as the evi-
dence of mammography with clinical breast examination. From
April 2012 to December 2014, although the revised results were
reported in a Canadian study, there were no additional studies to
evaluate mortality reduction from breast cancer.!*>

Evidence of mammographic screening with and without clinical
breast examination. Mammographic screening without clinical
breast examination. Five RCTs of mammographic screening
without clinical breast examination were identified for mortality
reduction from breast cancer (Table 1)."'27 Each of these
studies began in the 1980s, except the UK Age trial which
started in 1991. Randomized allocation was performed at indivi-
dual base except the Swedish Two-County study. Although the
screening method was the same in these studies, the target age
group, screening interval, and follow-up periods were different
(Table 1). Although the target age group was different among
the five RCTs, all of these studies included women aged in their

© 2015 The Authors. Cancer Science published by Wiley Publishing Asia Pty Ltd
on behalf of Japanese Cancer Association.
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Table 1. Randomized controlled trials for evaluation of mammographic screening without clinical breast examination
Malmo {and 1l Swedish Two-County Stockholm Gothenburg UK Age trial
Starting year 1976 1977 1981 1982 1991
of the study
Randomization Individual Cluster Birthday Birthday Individual
Number 60 076 133 065 60 800 52 222 160 921
Target age 45-69 years/43-49 38-75 years 39-65 years 39-59 years 39-41 years
years
Screening method MMG MMG+SBE MMG MMG MMG
View First, two-view One-view One-view First, two-view First, two-view Subsequent,
Subsequent, Subsequent, one-view or two-view
one-view or one-view or
two-view two-view
Screening interval, 18-24 24 (40s)-33 (50s) 24-28 18 12
months
Screening frequency 6-8 2-4 2 4-5 8-10
Screening periods, years 12 7 4 7 8
Participation rate, % 74 85 82 84 81

Relative risk (35%Cl) 0.81 (0.61-1.07) 0.68 (0.57-0.81)

0.73 (0.50-1.06) 0.75 (0.58-0.97) 0.83 (0.66-1.04)

Relative risk was based on the results of 13 years of follow-up based on the references 8 (Ggtzsche & Jgrgensen, 2013) and 16 (Tabar et al.,
1995). Cl, confidence interval; MMG, mammography; SBE; self-breast examination.

40s as their target age group. In the UK Age trial, the study tar-
gets were limited to women aged 39-41 years years because the
aim of the trial was evaluation of the efficacy of mammography
for women aged in their 40s.%” The screening view was mainly
one-view, but two-view was used at the first screening in the
Malmo study, Gothenburg study, and UK Age trial. The screen-
ing interval for women aged 50 years and over was from 18 to
33 months. The results were analyzed using the intention to treat
method in all studies.

Based on the outcome of 13 years of follow-up, the results
suggest mortality reduction from breast cancer by mammo-
graphic screening without clinical breast examination, although
significant results were also obtained in the Swedish Two-
County study (0.68; 95%CI, 0.57-0.81) and Gothenburg study
(0.75; 95%CI, 0.58-0.97).%% When the targets of these studies
were limited to women aged in their 40s, significant results in
terms of mortality reduction from breast cancer could not be
obtained in all the studies.

Mammographic screening with clinical breast examina-
tion. Three RCTs of mammographic screening with clinical
breast examination served as eligible evidence for mortality
reduction from breast cancer (Table 2).2%3D Compared with
the studies related to mammographic screening without clinical
breast examination, the starting years of these studies were
early and detailed information was insufficient. The New York
HIP study was the first RCT of this kind. It started in 1963
with the aim of evaluating the efficacy of mammographic
screening.®® The other studies commenced around the 1980s.
In the Edinburgh study, inappropriate randomization was sug-
gested because of the different socio-economic classes between
the intervention group and the control group.(zg) Although the
screening method was the same in these studies, the control
group in Canadian study I was initially provided clinical breast
screening. %2 Although the target age group was different
among the three RCTs, all of these studies included women
aged 40s as their target. Although two-view mammography
was used for all the studies, the screening interval was differ-
ent, that is, 12 months for the New York HIP study(zs) and
Canadian study L°%*D and 24 months for the Edinburgh
study.(zg) The results were analyzed using the intention to treat

® 2015 The Authors. Cancer Science published by Wiley Publishing Asia Pty Ltd
on behalf of Japanese Cancer Association.
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Table 2. Randomized controlled trials for evaluation of
mammographic screening with physical examination
New York Canada | Edinburgh
HIP
Starting year of 1963 1980 1978
study
Randomization  Individual Individual Cluster
Subjects
Number 62 000 89 835 54 654
Target age 40-64 years 40-49 years 45-64 years
Screening MMG+CBE MMG+CBE+SBE ~ MMG+CBE
method
Mammography
View Two-view Two-view First, two-view
Subsequent,
one-view or
two-view
Screening 12 12 24
interval,
months
Screening 4 4-5 2-4
frequency
Screening 3 5 6
periods,
years
Participation 65 88 65
rate, %
Relative risk 0.83 (0.70-0.99) 0.97 (0.74-1.27) 0.85 (0.68-1.05)
(95%Cl)

Relative risk was based on the results of 13 years of follow-up for the
New York HIP and Canada | studies (Gotzsche & Jgrgensen, 2013), and
14 years of follow-up for the Edinburgh study (Alexander et al.,
1999). CBE, clinical breast examination; Cl, confidence interval; MMG,
mammography; SBE, self breast examination.

method. The results of 13 years of follow-up for the New
York HIP study and Canadian study I were obtained from the
Cochrane review.® The results of 14 years of follow-up for
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the Edinburgh study®® were directly obtained from the article.
Although not statistically significant, these results suggest mor-
tality reduction from breast cancer by mammographic screen-
ing with clinical breast examination. Similar results were
suggested when the targets of these studies were limited to
women aged 4049 years.

Meta-analysis. Mammographic screening without clinical
breast examination. Five studies were eligible for the meta-
analysis of mammographic screening without clinical breast
examination programs (Table 1). The overall relative risk for
all the age groups was 0.75 (95%CI, 0.67-0.83) (Fig. la).
When the target age group was divided into two groups, the
relative risks were 0.81 (95%CI, 0.68-0.96) for women aged
40-49 years and 0.71 (95%CI, 0.62-0.81) for women aged
50-74 years (Fig. 1b,c).

Mammographic screening with clinical breast examina-
tion. Three studies were selected to evaluate the efficacy of
mammographic screening with clinical breast examination
(Table 2). The overall relative risk for all the age groups was
0.87 (95%CI, 0.77-0.98) (Fig. 2a). When the target age group
was divided into two groups, the relative risks were 0.87 (95%
CI, 0.72-1.04) for women aged 40-49 years and 0.83 (95%CI,
0.70-0.99) for women aged 50-64 years (Fig. 2b,c).

Comparison of benefit and harm. The NNI and the number
needed for diagnostic examination to avoid one breast cancer
death were calculated for mammographic screening with and
without clinical breast examination for women aged 40-
70 years (Table 3). The NNI was consistently lower in mam-
mographic screening without clinical breast examination than
in mammographic screening with clinical breast examination.
In both screening methods, the NNI was higher in women
aged 40-49 years than in women aged 50-70 years. Similar
results were obtained for the number needed for recall of diag-
nostic examination to avoid one breast cancer death. These
results suggest that mammographic screening without clinical
breast examination could provide higher benefits for women
aged 50 years and over.

Discussion

Although it has been 15 years since the Japanese government
has recommended mammographic screening with clinical
breast examination, mammographic screening without clinical
breast examination has not yet been introduced. In the present
study, individual efficacy could be confirmed for mammo-
graphic screening with and without clinical examination. The
impacts of mortality reduction were different between both
methods. The NNIs of mammographic screening without clini-
cal breast examination were consistently lower than those of
mammographic screening with clinical breast examination
among women aged 40-70 years. In addition, the recall rate
for diagnostic examinations was higher in mammographic
screening with clinical breast examination than in mammo-
graphic screening without clinical breast examination.’” Com-
pared with mammographic screening with clinical breast
examination, mammographic screening without clinical breast
examination could reduce harm. However, the NNIs were
always higher in women aged 40-49 years than in women
aged 50 years and over for both methods.

Clinical breast examination was introduced as the first
screening method for breast cancer and it has been carried out
with mammographic screening in Japan.”” In Japan, physicians
perform clinical breast examinations, whereas in some coun-
tries, nurses can undertake that role. In the Canadian I and I

Cancer Sci | July 2015 | vol. 106 | no.7 | 815

96

Review Article
Hamashima et al.

(a) Women aged 40-74 years {(all age group)

Relative risk meta-analysis plot {fixed effects)

Weight, %
Malimo B L 0.81(0.61-1.07) 13.6
Gothenberg e f— 0.75{0.58-0.97) 171
Stockholm R — 0.73 (0.50-1.06) 7.6
Sweden Two-County ™ 0.68{0.58-0.81) 405
UK_Age N 0.83 (0.66—1.04) 21.2
Combined (fixed) AV 0.75 (0.67-0.83)
02 05 1 2

Relative risk {95% confidence interval)
Heterogeneity: X2 =29.11 {df = 1) P<0.0001

(b) Women aged 50--74 years
Relative risk meta-analysis plot {fixed effects)
Weight, %
Malmo 7T ad 0.86{0.64-1.16) 18.6
Gothenberg = 0.83 (0.60-1.15) 16.1
Stockholm 0.64 (0.41~1.01) 89
Sweden Two-County [ 0.64 (0.53-0.77) 56.4
Combined {fixed) AN 0.71(0.62-0.81)
0.2 05 1 2
Relative risk {95% confidence interval)
Heterogeneity: X* = 24.45 {df= 1) P<0.0001
© Women aged 4049 years
Relative risk meta-analysis plot {fixed effects)
Weight, %
Maimo 0.52(0.23-1.17} 53
Gothenberg » 0.70(0.46-1.06) 17.9
Stockholm 0.96 {0.49-1.89) 5.5
Sweden Two-County * 0.91(0.59~1.39) 14.7
UK_Age T 0,83 (0.66~1.04) 56.6
Combined (fixed} 0.81 (0.68-0.96)
0.2 05 1 2

Relative risk (95% confidence interval}
Heterogeneity: X2 = 5.92 {df = 1) P=0.015

Fig. 1. Meta-analysis of mammography without clinical breast exami-
nation. Five studies were eligible for the meta-analysis of mammo-
graphic screening without clinical breast examination programs:
Malmo  study,('"1?  swedish Two-County study,(®22  Stockholm
study,®32% Gothenburg study,?>?® and UK Age trial.?”) Women were
divided into three target age groups: 40-74 years (all age group) (a);
50-74 years (b); 40-49 years (c).

studies, clinical breast examinations were carried out by
trained nurses.!>71%3%30 The Edinburgh study also recom-
mended clinical breast examinations be carried out by
nurses.® Although clinical breast examination alone was not

© 2015 The Authors. Cancer Science published by Wiley Publishing Asia Pty Ltd
on behalf of Japanese Cancer Association.
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(a) Women aged 40—64 years (all age group}
Relative risk meta-analysis plot {fixed effects)
Weight, %
Edinburgh B 0.85(0.68~1.05) 321
HIP — 0.83(0.70-0.99)  48.1
Canadal L — 0.97 (0.74-1.27) 198
Combined {fixed} ~ " 0.87 (0.77-0.98)
05 1 2
Relative risk {95% confidence interval)
Heterogeneity: X* =534 (df = 1) P=0.0209
(b) Women aged 5064 years
Relative risk meta-analysis plot {fixed effects)
Weight, %
Edinburgh - 0.88(0.70-1.12) 51.8
HIP . 078(0.60-1.01)  48.2
Combined (fixed) 0.83{0.70-0.99}
05 1 2
Relative risk (95% confidence interval)
Heterogeneity: X2 = 4,16 {df = 1} P=0.0414
(©) Women aged 40—49 years
Relative risk meta-analysis plot (fixed effects)
Weight, %
Edinburgh B 0.79(0.54-117) 22.8
HIP | 0.78(0.56-1.08)  33.3
Canada | 0.97{0.74-1.27)  43.9
Combined {fixed} \,»7 0.87 (0.72~1.04)
05 1 2
Relative risk {95% confidence interval)
Heterogeneity: X* = 2.32 {df = 1) P=0.1278
Fig. 2. Meta-analysis of mammographic screening with clinical breast

examination. Three randomized controlled trials were identified as eli-
gible: New York HIP study,®® Edinburgh study,®® and Canadian study
18930 \Women were divided into three target age groups: 40-64 years
(all age group) (a); 50-64 years (b); 40-49 years (c).

recommended in developed countries, this method has been
commonly used in developing countries.®® The positive effi-
cacy of clinical breast examination has been suggested by the

© 2015 The Authors. Cancer Science published by Wiley Publishing Asia Pty Ltd
on behalf of Japanese Cancer Association.
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results of a previous RCT in India.®® Randomized controlled
trials have been performed to evaluate the efficacy of clinical
breast examination.®*** The sensitivity of clinical breast
examination was found to be higher in Japanese studies (50—
70%) than in Indian studies.”*>=") The results of a Japanese
case—control study suggested mortality reduction when symp-
tomatic women were excluded.®® Despite its advantages, there
are serious problems with the continued use of clinical breast
examination. Although several studies have reported that train-
ing programs could improve the accuracy of clinical breast
examination,®®#® it is difficult to standardize the method
because of a lack of an educational system at the national
level. Moreover, insufficient human resources can also be a
barrier for improving the participation rates of mammographic
screening with clinical breast examination in communities.
Because of the low accuracy of clinical breast examination,
breast ultrasonography has been anticipated as an alternative
method that can be combined with mammographic screening.
The efficacy of a combination of mammography and ultraso-
nography in Japan has been evaluated.“?

There has been significant discussion whether or not to
include women aged 40-49 years in the target population of
mammographic screening. In 2009, the US Preventive Services
Task Force changed its policy for women aged in. their 40s
and stopped its recommendation of routine screening.”’ The
Task Force suggested that women aged in their 40s should
have the individual autonomy to choose whether or not to par-
ticipate in mammographic screening based on shared decision-
making with their family physicians. In most European coun-
tries, women aged in their 40s have not been included in the
target population for breast cancer screening.(é) After the publi-
cation of the new guidelines of the US Preventive Services
Task Force, the appropriateness of the target age group was
carefully examined in previous studies.®****% The results of
these studies were similar with regard to women aged in their
40s, that is, not to include them in the target population. How-
ever, as the distribution of breast cancer incidence is different
in East Asian countries, the same conclusion could not be eas-
ily obtained. Although the benefit of mammographic screening
is lower in women aged in their 40s, the data for NNI calcula-
tion was based on the results of RCTs conducted in Western
countries. The proportion of dense breast in women a4%ed in
their 40s is higher in Japan than in Western countries*” and
this leads to a lower accuracy of mammographic screening. To
resolve the local problem in Japan, a study evaluating mortal-
ity reduction from breast cancer among women aged in their
40s is required.

To effectively introduce population-based screening, the bal-
ance of benefits and harms of cancer screening must be consid-
ered.® However, measurement methods for quantitative
assessment have not yet been standardized to date. Although
NNI is commonly used, the appropriate threshold for the
balance of benefits and harms remains unclear. Even if the
threshold can be defined, it can be changed considering the local
context in terms of disease burden and medical resources. From
previous studies, we attempted to -evaluate the benefits and
harms using the results of meta-analysis of RCTs and available
Japanese data. In the Japanese situation, the benefits were
always higher in women aged 50 years and over. As there is still
no standard established in Japan, the appropriateness of includ-
ing women aged in their 40s in the NNI cannot be ascertained.

There are additional limitations of this study. First, since
most of the RCT's assessed were started before 1990, mammo-
graphic equipment use during that time might have been dif-

Cancer Sci | July 2015 | vol. 106 | no.7 | 816



www.wileyonlinelibrary.com/journal/cas

Review Article
Hamashima et al.

Table 3. Comparison of benefit and harm between mammographic screening with and without clinical breast examination (CBE)

Target age
Screening method
40 years 45 years 50 years 55 years 60 years 65 years 70 years

Mammographic screening without CBE
Per 1000 women screened

Number of recalls 77 77 67 67 53 53 53
Per single death prevented

Number needed to invite 2530 1713 864 777 782 807 833

Number of recalls 195 132 58 52 a1 43 44
Mammographic screening with CBE
Per 1000 women screened

Number of recalls 99 99 76 76 62 62 62
Per single death prevented

Number needed to invite 3698 2504 1474 1325 1334 1376 1420

Number of recalls 366 248 112 101 83 85 88

Numbers needed to invite are expressed per 1000 women invited for 13-year follow-up.

ferent from contemporary equipment. At present, even if clini-
cal breast examination is not added, benefits can be obtained,
especially with mammography alone. Second, to resolve our
research questions, all RCTs using mammography with and
without clinical breast examination were included in our analy-
sis. The Edinburgh study is often excluded from the set of evi-
dence because of its inadequate randomization. When this
study was excluded, we could not obtain significant results for
mammographic screening with clinical breast examination (rel-
ative risk = 0.87; 95%CI, 0.75-1.01). Third, Canadian study II
was not included in a meta-analysis of mammographic screen-
ing without clinical breast examination because the control
group underwent clinical breast examination for breast cancer
screening. Most guidelines include mammographic screening
with clinical breast examination for evaluating the efficacy of
mammographic scx‘eening.(4’5’8’43’44) The results of our study
may show an overestimation of the efficacy of mammographic
screening without clinical breast examination. Finally, although
the efficacy of mammographic screening without clinical
breast examination could be identified for women aged 40—
74 years, the efficacy of mammographic screening with clini-
cal breast examination was unclear for women aged 65—
74 years because there was no study that included this age
group for the target population.
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In conclusion, the results of our analysis suggest that mam-
mographic screening without clinical breast examination may
afford higher benefits to women aged 50 years and over.
Although evidence regarding the effectiveness of mammo-
graphic screening without clinical breast examination could be
confirmed based on previous RCTs, a Japanese study is needed
to resolve local problems, including identification of the appro-
priate target age group for Japanese women and taking into
consideration the balance of benefits and harms.
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Abstract clinical statements using a modified Delphi approach, in
Background Recently in Japan, the morbidity of colo-  which a clinical statement receiving a median score greater
rectal polyp has been increasing. As a result, a large  than seven on a nine-point scale from the panel was
number of cases of colorectal polyps that are diagnosed and ~ regarded as valid.
treated using colonoscopy has now increased, and clinical ~ Results The professional committee created 91CQs and
guidelines are needed for endoscopic management and  statements for the current concept and diagnosis/treatment
surveillance after treatment. of various colorectal polyps including epidemiology,
Methods Three committees [the professional committee  screening, pathophysiology, definition and classification,
for making clinical questions (CQs) and statements by  diagnosis, treatment/management, practical treatment,
Japanese specialists, the expert panelist committee for  complications and surveillance after treatment, and other
rating statements by the modified Delphi method, and the  colorectal lesions (submucosal tumors, nonneoplastic pol-
evaluating committee by moderators] were organized. Ten  yps, polyposis, hereditary tumors, ulcerative colitis-asso-
specialists for colorectal polyp management extracted the  ciated tumor/carcinoma).
specific clinical statements from articles published between  Conclusions After evaluation by the moderators, evi-
1983 and September 2011 obtained from PubMed and a  dence-based clinical guidelines for management of colo-
secondary database, and developed the CQs and state-  rectal polyps have been proposed for 2014.
ments. Basically, statements were made according to the
GRADE system. The expert panel individually rated the = Keywords Colorectal polyp - Colorectal tumor -
Polyposis - GRADE system

The original version of this article appeared in Japanese as “Daicho
Polyp Sinryo Guidelines 2014” from the Japanese Society of

Gastroenterology (JSGE), published by Nankodo, Tokyo, 2014. Introduction

Please see the article on the standards, methods, and process of

developing the Gu1dehne§ (doi: 10. 1.007/8()05.35-0%4-1016“1). o In Japan, following the westernization of eating habits and
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the text with aging of the population, the morbidity of colorectal

carcinoma and associated mortality are both increasing.
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mucosal resection (EMR) has become more important. In
this regard, the Japanese Society of Gastroenterology
(JSGE) has established “evidence-based clinical guidelines
for management of colorectal polyps” (hereafter referred to
as “the Guidelines”). Although the title of the Guidelines
mentions colorectal polyps, they include all types of
localized colorectal lesions, including superficial neoplastic
lesions, early carcinoma, and polyposis.

The Guidelines Creation Committee and Evaluation
Committee were established prior to drafting the Guide-
lines. The Japanese Gastroenterological Association, Jap-
anese Society of Gastrointestinal Cancer Screening, the
Japan Gastroenterological Endoscopy Society (JGES), the
Japan Society of Coloproctology (JSCP), and the Japanese
Society for Cancer of the Colon and Rectum (JSCCR),
which are cooperative societies, recommended members to
be assigned to these two committees.

In the creation of the Guidelines, the Guidelines Crea-
tion Committee drafted clinical questions (CQs) that cov-
ered: (1) epidemiology; (2) screening; (3) pathophysiology,
definition, and classification; (4) diagnosis; (5) treatment
and management; (6) practical treatment; (7) complication
and surveillance after treatment; and (8) other colorectal
lesions (submucosal tumors, nonneoplastic polyps, polyp-
osis, hereditary tumors, ulcerative colitis-associated tumor/
cancer). The Evaluation Committee evaluated the drafts of
the CQs, and 91 CQs were established. For each CQ, a
document retrieval style was created, and systematic doc-
ument retrieval was performed by searching PubMed and
Igaku Chuo Zassi for articles published between January
1983 and September 2011. For insufficient or unobtainable
documents, manual searching was also performed. Subse-
quently, a structured abstract was created, and both a
statement and an explanation were written. The Guidelines
Creation Committee determined the grades of recommen-
dations and the levels of evidence after deliberation using
the Delphi method. As mentioned in a previous publication
[1], the Guidelines were created in accordance with the
Grading of Recommendations, Assessment, Development,
and Evaluation (GRADE) system. This draft was evaluated
and amended by the Evaluation Committee, which was
then presented to members of the JSGE. After obtaining
public comments, these comments were discussed, and a
final version of the Guidelines was created.

The contents on tumor diagnosis and endoscopic treat-
ment described in the Guidelines partially overlap with
those of the previously published 2014 JSCCR Guidelines
for the Treatment of Colorectal Cancer [2] and the Colo-
rectal ESD/EMR Guidelines (JGES) [3]. In addition, the
committees for these three guidelines closely cooperated
with each other to ensure their consistency. Concerning the
contents of the Guidelines, this paper mainly introduces
CQs for the treatment of colorectal polyps.

102

Clinical questions (CQ) and statements

CQ. What are the indications for endoscopic resection
with respect to the size of adenomas?

e Endoscopic resection should be used for lesions
>6 mm in size (Recommendation 2 [100 %], level of
evidence C). However, endoscopic resection should
also be used for diminutive lesions <5 mm, flat and
depressed lesions, as well as for those indistinguishable
from carcinoma (Recommendation 2 [100 %], level of

evidence D).

Comment: It is strongly recommended that endoscopic
resection be used for lesions >6 mm in size because the
incidence of carcinoma is higher in lesions >6 mm than in
those <5 mm, and because it is often difficult to distin-
guish between benign adenomas and carcinomas by
colonoscopy alone [4, 5].

According to a study in the UK, if the relative risk for
carcinoma in lesions <5 mm is considered 1, it increases to
7.2, 12.7, and 14.6 in lesions sized 6-10 mm, 11-20 mm,
and >20 mm, respectively. Therefore, all colonic lesions
>6 mm should be either resected or ablated [4]. From the
results of meta-analyses, polypectomy [4] and EMR [6}/
ESD [7] can be considered the preferred less invasive
treatments for colorectal neoplasia [8, 9]. However, for flat
and depressed lesions, endoscopic resection is recom-
mended, since the incidence of carcinoma is even higher in
lesions that are <5 mm in size than in polypoid lesions [6,
10].

CQ. How should diminutive adenomas that are <5 mm
in size be managed?

e Diminutive polypoid lesions should be followed up
(Recommendation 2 [100 %], level of evidence C).
However, endoscopic resection should be performed
for diminutive flat and depressed lesions that are
difficult to distinguish from adenomas or carcinomas

(Recommendation 2 [100 %], level of evidence D).

Comment: Hyperplastic diminutive lesions <5 mm in size
are acceptable for being followed up by colonoscopy. In
diminutive polypoid adenomas <5 mm, at least in princi-
ple, follow-up is acceptable in the absence of colonoscopic
findings suggestive of carcinoma. Flat and depressed
lesions suspected of being adenoma or carcinoma on
colonoscopy are preferably treated by endoscopic resec-
tion. Colonoscopic findings suspicious for carcinoma
include the following: (1) expansive appearance (protru-
sion and overextension of the lesion and/or surrounding
normal mucosa such as a submucosal tumor); (2) depressed
surface; (3) rough appearance (rough surface without
shine); (4) normal mucosa of the border of the tumor in
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sessile lesions; and (5) type V pit pattern (irregular or
disappearance of surface structure). To confirm these
findings, chromoendoscopy or magnifying colonoscopy is
recommended [11, 12]. Diminutive lesions should be fol-
lowed up with annual colonoscopy for 3 years [13, 14].

A cohort study on diminutive colorectal lesions reported
that there is little change in either the size or shape of
lesions after 2-3 years of follow-up [13]. The incidence of
carcinoma in diminutive colorectal lesions in Western
countries is reported to range from 0.03 to 0.05 %.
According to a large-scale cohort study, the overall inci-
dence of polypectomy-related complications is 0.7 % with
a perforation rate of 0.1 % (one per 1,000 resections). In
addition, to decrease unnecessary risks for healthy indi-
viduals and lower overall costs, endoscopic resection
should not be performed for all diminutive colorectal
lesions <5 mm [15, 16].

After resection of colorectal neoplasia, yearly follow-up
by colonoscopy is recommended until all colorectal polyps
including diminutive lesions have been completely excised,
and every 3 years thereafter [14, 17].

CQ. How should hyperplastic polyps be managed?

e Follow-up is recommended for hyperplastic polyps
<5 mm detected in the recto-sigmoid region (Recom-
mendation 2 [100 %], level of evidence D). Endoscopic
resection should be performed for lesions >10 mm
detected in the right side of the colon, as they are
difficult to discriminate from sessile serrated adenoma/
polyps (SSA/P) (Recommendation 2 [100 %], level of

evidence D).

Comment: Typical hyperplastic polyps presenting as whit-
ish flat lesions <5 mm in the recto-sigmoid region should
be followed up, as there have been no reports on the asso-
ciation of these lesions with adenoma [18, 19]. Colonos-
copy every 10 years is recommended in the case of
hyperplastic polyps according to the guidelines of the AGA/
ASGE. Endoscopic resection should be used for lesions
>10 mm in size in the right side of the colon, as they are
difficult to distinguish from SSA/P; the incidence of carci-
noma in such lesions has been reported to be 9.4 % [20].
According to the results of 1,800 cases in two large
studies on chemoprevention, the risk of hyperplastic polyps
is significantly higher (OR 3.67; p < 0.001) in patients
with hyperplastic polyps detected at initial examination.
Moreover, the risk of relapse of adenomatous polyps is also
significantly higher (OR 2.08; p < 0.01) in patients with

adenomatous polyps detected at initial examination. On the

other hand, there is no correlation between the risk of
adenoma and detection of hyperplastic polyps at initial
examination or between adenomatous polyps and the pre-
sence of hyperplastic polyps [18, 19]. It has been
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hypothesized that adenomatous and hyperplastic polys may
have different etiology, since the presence of the former
has no correlation with the latter, and vice versa [18, 19].

However, one report has suggested that hyperplastic
polyps in the recto-sigmoid region may indicate malignant
lesions in the proximal colon, since BRAF mutations have
been detected in hyperplastic polyps, although additional
investigations are needed to clarify potential correlations
between hyperplastic polyps and SSA/P [18, 19].

CQ. How should serrated lesions of the colorectum be
treated?

e Serrated lesions of the colorectum include sessile

serrated adenoma/polyp (SSA/P), traditional serrated
adenoma (TSA), and hyperplastic polyp (HP). The
former two lesions have potential to develop to
adenocarcinoma and thus are recommended to treat
(Recommendation 2 [100 %], level of evidence D).

Comment: Serrated lesions of the colorectum include SSA/
P, TSA, and HP. SSA/P and TSA may undergo malignant
transformation to adenocarcinoma and should thus be
treated. SSA/P is associated with BRAF mutations and the
CpG island methylator phenotype (CIMP), and is consid-
ered a precursor lesion of colorectal carcinoma with
microsatellite instability [21]. Recent studies have reported
that the rate of progression to carcinoma in SSA/P ranges
from 1.5 to 20 % [22]. Aggressive resection should be
performed for SSA/P [23]. ,

TSA is a protruding lesion with distinct redness that is
commonly found in the left side of the colon and rectum.
Histologically, TSA is considered to potentially progress
to carcinoma, similar to SSA/P. Treatment is therefore
indicated for TSA, and resection is indicated for TSA
>5 mm in diameter, similar to common adenomas. As for
SSA/P, most studies recommend that lesions >10 mm in
diameter should be resected [24-26]. HP may be a pre-
cursor lesion of SSA/P and/or TSA. Treatment is not
indicated for HP <5 mm in diameter.

CQ. What therapy is indicated for laterally spreading
tumors (LST)? -

e The therapeutic choice between piecemeal EMR and

ESD for a large LST should be based on the LST
subtype, and use of magnifying endoscopy and endo-
scopic ultrasonography as appropriate (Recommenda-
tion 2 [100 %], level of evidence C).

Comment: LSTs are classified into two types according to
morphology: granular type (LST-G) and non-granular type
(LST-NG) [27]. Each type has two subtypes. The former
consists of a “homogenous type” and a “nodular mixed
type”, while the latter consists of a “flat elevated type” and
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a “pseudo-depressed type”. Most LST-Gs are considered
adenomatous lesions. Among homogenous-type LST-Gs,
the incidence of carcinoma or submucosal invasion is
extremely low [28, 29]. Large nodule in a nodular mixed-
type LST-G, where submucosal invasion tends to be
present [30], should be resected en bloc [31]. An ade-
nomatous LST-G homogenous type can be resected by
piecemeal EMR [32]. A flat elevated-type LST-NG should
be treated according to preoperative diagnosis. For pseudo-
depressed-type LST-NGs, en bloc resection should be
performed, since these tumors have a high probability of
multifocal submucosal invasion independent of their size
or pit pattern [30, 31]. In summary, the indications for ESD
or piecemeal EMR are based on the LST subtype; magni-
fying endoscopy and endoscopic ultrasonography are used
as needed.

CQ. What are the indications for endoscopic resection
of early colorectal carcinoma?

o An early colorectal carcinoma (Tis/T1) should be

treated endoscopically when the possibility of lymph
node metastasis is extremely low and en bloc resection
is possible (Recommendation none, level of evidence
level C).

Comment: There are no reports of lymph node metastasis
in intramucosal (Tis) carcinomas, while lymph node
metastasis occurs in approximately 10 % of submucosal
invasive (T1) carcinomas [33, 34]. Therefore, endoscopic
resection is recommended in a Tis or Tl carcinoma that has
a low probability of lymph node metastasis. Endoscopic
resection is both a therapeutic and important diagnostic
method that can be used for total excisional biopsy.
Complete resection with a negative vertical margin is
indispensable for cure after endoscopic resection of a T1
carcinoma. Endoscopic resection of T1 carcinomas is
associated with a risk of positive vertical margins. It is thus
necessary to completely resect the carcinoma and ensure
that horizontal and vertical margins are negative, enabling
both precise pathological diagnosis and curative potential

2.

CQ. What pathological findings do indicate additional
surgery after endoscopic resection for early colorectal
carcinoma?

e T1 carcinoma with a tumor-positive vertical margin is

an absolute indication. T1 carcinoma with an unfavor-
able histologic grade or submucosal invasion of
>1,000 pm, or vascular invasion or grade 2/3 tumor
budding should be considered for additional surgery
with lymph node dissection (Recommendation none,
level of evidence C).

Comment: Lymph node metastasis is found in 6.8-17.8 %
of T1 carcinomas [2, 35, 36]. In principle, T1 carcinoma
should be treated by surgery with lymph node dissection.
The risk factors for lymph node metastasis in T1 carcinoma
include depth of submucosal invasion [2, 35, 37-42], his-
tological grade [2, 35, 37, 39-42], budding grade [2, 35, 36,
43], and vascular invasion [2, 35-44]. According to the
2014 guidelines by the JSCCR (Japanese Society for
Cancer of the Colon and Rectum) for the treatment of

" colorectal carcinoma, among the carcinomas treated by
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endoscopic resection, T1 carcinomas with a tumor-negative
vertical margin, favorable histologic grade with a submu-
cosal invasion depth of <1,000 pm, and absence of vas-
cular invasion with tumor budding grade 1 (low grade)
could be followed up, while T1 carcinomas that do not
meet these criteria should be considered for additional
surgery with lymph node dissection. It may possible to
reduce the number of patients undergoing unnecessary
additional surgical resection considering the above risk
factors [2, 37-39, 45, 46]. Even if the risk for lymph node
metastasis after endoscopic treatment cannot be considered
zero, a comprehensive assessment of the pathologic find-
ings after endoscopic resection, patient age, physical
activity levels, comorbidities, and any potentially unde-
sirable consequences of the resection such as urinary and
excretory disorders or the need for colostomy is needed.

CQ. In which types of colorectal tumors is it acceptable
to perform piecemeal EMR?

e Definite adenoma or Tis carcinoma based on preoper-
ative diagnosis are acceptable for piecemeal EMR.
However, rates of local recurrence with piecemeal
resection are high, and thus caution is advised (Rec-

ommendation 2 [100 %], level of evidence C).

Comment: In principle, en bloc resection should be used for
suspicious or definite carcinoma, since the specimen
obtained by complete en bloc resection should be patho-
logically examined in detail. On the basis of precise pre-
operative  diagnosis with magnifying endoscopy,
adenomatous lesions or focal carcinoma in adenomas
>2 cm in diameter, for which en bloc snare EMR is not
indicated, can be completely resected using deliberate
piecemeal EMR to avoid segmentation of the carcinoma-
tous area without compromising pathological diagnosis [2].
Although the local recurrence rate associated with piece-
meal resection is high compared with that after en bloc
resection [31, 32, 47-52], most local recurrent lesions are
adenomas. Cure is possible with additional endoscopic
treatment for local recurrent intramucosal lesions [47, 49,
52, 53]. In contrast, ESD allows complete en bloc resection
regardless of lesion size. However, colorectal ESD is
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