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Breast cancer is the second most common malignancy among Korean women. The 2002 National Cancer Center
screening guideline breast cancer was revised via an evidence-based approach to provide medical personnel
with a standard protocol of screening breast cancer. There is moderate-level evidence that biennial screening
mammography in asymptomatic women aged 40 to 69 reduces breast cancer mortality, while low-level evidence
suggests that screening mammography in women 70 years or older does not reduce breast cancer mortality.
The committee concluded that the current evidence is insufficient to assess the benefits and harms of either
ultrasonography or clinical breast examination as screening modalities for breast cancer. Future researches about
the benefits and harms of the National Breast Cancer Screening Program in Korea are strongly required because
the characteristics of breast cancer in Korea are different from those in the West, especially regarding dense
breast. In conclusion, the committee recommends biennial screening mammography in asymptomatic women
aged 40 to 69 years (grade B recommendation). The committee recommends selective screening mammography
in women 70 years or older according to individual risk and preference (grade C recommendation). The committee
neither recommends nor opposes ultrasonography and clinical breast examination as screening modalities (grade
| recommendation). Symptomatic and high-risk women, however, should be offered complementary measures
including ultrasonography and clinical breast examination under clinical supervision.

Breast neoplasms; Mass screening; Guideline; Mammography
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Figure 1. Framework of developing a guideline for breast cancer screening. Key question (KQ) 1, effectiveness
of breast cancer screening using mammography (reduction of breast cancer mortality and all cause mortality, 2013 o] HrEs A

- Age: 30-39 vs. 40-49 vs.
50-59 vs. 60-69 vs. 270 yr
- Interval: 1vs. 2 vs. 3yr
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and stage shift); KQ 2, starting and ending age, and appropriate period of breast cancer screening using mam-

mography; KQ 3, hazard of mammography screening; KQ 4, effectiveness of breast cancer screening using ul- - &7 2Fe] tjAko & AeRsIITH5, 6.
trasonogrphy; KQ 5, hazard and accuracy of breast cancer screening using ultrasonogrphy; KQ 6, effectiveness

of breast cancer screening using clinical breast examination. CBE, clinical breast examination.
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Screening No screening Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, random, 95% Cl M-H, random, 95% CI
AGE_2006 [8] 105 53,884 251 106,956 13.6% 0.83[0.66, 1.04] "i
CNBSS_2014 [9] 500 44,925 505 44,910 22.2% 0.99[0.88, 1.12]
Goteburg_2003 [10] 88 21,650 162 29,961 11.7% 0.75[0.58, 0.97] ——
HIP 1986 [11] 165 30,245 212 30,245 15.3% 0.78 [0.65, 0.95] -
Malmo_2002 [12] 87 20,695 108 20,783 10.5% 0.81[0.61, 1.07] —
Stockholom_2002 [13] 66 40,318 45 19,943 6.9% 0.73[0.50, 1.06] —
Swedish two county 2011 [14] 339 77,080 339 55,985 19.7% 0.73[0.63, 0.84] -
Total (95%, CI) 288,797 308,783 100.0% 0.81[0.73, 0.91] ‘
Total events 1,350 1,622 f ! y |
T T T 1
Heterogeneity. Tau’=0.01; Chi’=12.33, df=6 (P=0.025); I’=51% 0.01 0.1 1 10 100

Test for overall effect: Z=3.57 (P=0.0004)

Favours [experimental] Favours [control]

Figure 2. Forest plot for breast cancer mortality (all age). Relative risk of breast cancer mortality in screening with mammography is 0.81 (95% confidence interval [Cl],

0.73 t0 0.91) on the meta-analysis using 7 randomized clinical trials.
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Table 1. Grading of Recommendations Assessment, Development and Evaluation evidence profile for breast cancer mortality (all age)

Quality assessment

Summary of findings

Participant Risk of  Inconsis- Indirectness  Imprecision Publication  Overall Study event rates (%) Relative  Anticipated absolute effects
(studies)  bias tency bias quality of . . - effect o
follow evidence W;tcf:er:r)ﬂn W't:a”;]ammo (95% Riskwith Risk difference
up 9 grapny a) no with

screeening  mammo-
graphy
(95% CI)

Breast cancer specific mortality (critical outcome)

597580  Serious Noserious Noserious  Noserious Undetected DD 1,622/308,783 1,350/288,797 RR0.81 Study population
(7 p inconsis- indirect- im_pre— Moderate (0.53%) (0.47%) (0.73 5,253 998 fewer per
ﬁt?l;l |eS) tency ness cision due to risk 091 per 1’0001000

of bias 9N 1,000,000 (from 473
fewer to
1,418 fewer)
Moderate -
High

The level of evidence in meta-analysis of breast cancer mortality is moderate because 4 of 7 trials have been suboptimaly randomized. Cl, confidence interval; RR, relative risk.

Screening No screening Risk ratio Risk ratio

Study or subgroup Events Total Events Total Weight M-H, random, 95% CI M-H, Random, 95% CI
AGE_2006 [8] 960 53,884 1,975 106,956 6.2% 0.96 [0.89, 1.04]

CNBSS_2014 [9] 4,789 44,925 4,688 44,910 22.1% 1.02 [0.98, 1.06]

Goteburg_2003 [10] 1,430 21,000 2,241 29,200 8.8% 0.89[0.83, 0.95]

HIP 1986 [11] 2,062 30,239 2,116 30,765 9.9% 0.99[0.94, 1.05]

Kopparberg 1977 [14] 6,034 38,568 2,796 18,479 17.8% 1.03[0.99, 1.08]

Malmo_2002 [12] 2,537 21,088 2,593 21,195 12.2% 0.98[0.93, 1.04]

Ostergotland 1978 [14] 4,829 38,942 4,686 37,675 22.5% 1.00 [0.96, 1.04]

Stockholom_2002 [13] 96 40,318 60 19,943 0.4% 0.79[0.57, 1.09]

Total (95%, CI) 288,964 309,123  100.0% 0.99 [0.98, 1.01]

Total events 22,737 21,155 ' ' - = ’

Heterogeneity. Tau’=20.27, df=7 (P=0.005); I’=65%
Test for overall effect: Z=0.63 (P=0.53)

10
Favours [control]

r T
0.01 0.1 1 100

Favours [experimental]

Figure 3. Forest plot for breast cancer mortality (all age). Relative risk of breast cancer mortality in screening with mammography is 0.81 (95% confidence interval [Cl],

0.73 t0 0.91) on the meta-analysis using 7 randomized clinical trials.
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Table 2. GRADE (Grading of Recommendations Assessment, Development and Evaluation) evidence profile for all-cause mortality (all age)

Quality assessment

Summary of findings

Participants Risk of Inconsis- Indirectness Imprecision Publication ~ Overall Study event rates (%) Relative  Anticipated absolute effects
studies bias  ten bias uality of . . effect
gollow ) 9 gvider{ce W;tcr;ert]e%in With rT}:ammo— (95% Riskwith  Risk difference
o g graphy a no with
screeen- mammo-
ing graphy
(95% Cl)
Breast cancer specific mortality (critical outcome)
598087 Serious Serious  Noserious  Noserious Undetected DD 21,155/309,123 22,737/288,964 RR 0.99 Study population
(7 _ indirect- _ low due to (6.8%) (7.9%) (0.97 68436 684 fewer per
studies) ness impre- risk of bias, to per 1,000,000
13 asion inconsis- 1.01) 1,000,000  (from 2,053
tency fewer to 684
more)
Moderate -
High

The level of evidence in meta-analysis of all-cause mortality is low because 5 of 8 trials are suboptimaly randomized and inconsistent. Cl, confidence interval; RR, relative risk
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Table 3. Cancer detection rates of adjunct ultrasound screening in women
with mammography-negative breasts

Breast CDR per 1,000

Study Country  No. density  screens (%)
Hooley et al. (2012) [32] USA 935  Overall 3.2
Girardi et al. (2013) [33] ltaly 22,131 Overall 1.85
Moon et al. (2014) [34] Korea 2,005 Overall 2.0
Chang et al. (2014) [35] Korea 1,526  Overall 3.3
Kaplan (2001) [36] USA 1,862 Dense 0.3
Kwak et al. (2005) [37] Korea 3,998 Dense 0.5
Brancato et al. (2007) [38] Italy 5,227 Dense 0.38
Corsetti et al. (2008) [39] Italy 9,157 Dense 0.40
Chang (2014) [35] Korea 990 Dense 5.1

CDR, cancer detection rate.

Table 4. False positive rate of adjunct ultrasound screening in women with
dense breast

Study Country No. Intervention  FPR (%)
Corsetti et al. (2008) [39]  Italy 9,157  MG? + US 0.9
Chae et al. (2013) [31] Korea 8,359 MG+ US 5.18

Giuliano et al. (2013) [40] USA 3,418 MG+ US? 19.3

FPR, false positive rate.
*Mammographically negative dense breast; ®Automated breast ultrasound.

71 vl chegsti Sielslol Sisiet of5& Bt
Axo g oldt Yl Hr} o]50] ZE5% (moderate) =

Table 5. Positive predictive value of adjunct ultrasound screening

Breast MG
density  finding
Hooley et al. (2012) [26]  USA 935 Overall Negative 6.4
Moon etal. (2014) [28]  Korea 2,005 Overall Negative 0.64°
Giuliano et al. (2013) [34]  USA 3,418 Dense Overall  80.8
Chaeetal.(2013)[25]  Korea 8,359 Dense Overall  11.1%9
Kwak et al. (2005) [31] Korea 3,998 Dense Negative 0.7
Changetal.(2014) [29] Korea 1,526 Dense Negative 5.3
Moon etal. (2014) [28]  Korea 1,656 Dense Negative 0.51%

Study Country  No. PPV (%)

MG, mammography; PPV, positive predictive value 2.
?PPV1; PPositive predictive value of mammography only was 50.0%.

o

tH32-39] (Table 3). o|AH F¥ZSTHAAR] oF W&
o] |- thokatal Ataleh tizjolo] thay| wie| ARe
Hel7] o,

a

. FUESTIEALL] flhet TIEFYEEE?
TFEEZIHEARE o8] A119 fsfofl Hig £32 671
Aom FRSIAR] fsfRe I, Y9, 8
o A s B ol= QIR A AEYA 5E &
T ek ALFEE 7 ool M HeAom AR
PrZuaAe] YFAES 0.9-19.3%% =t |7t |
I tatet Haijle] th2r] mige] AEE Wi)r] ot
[31,39,40] (Table 4).

) ’

FHZSTHARE o83t A7 AdHe =g Hrlsh=
A E2 FA | =% (positive predictive value)S |85 4

ok, zgukAte) PoIEEE 0,5-80 8%z tlS-
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B 2AZA W1, RIS ES) 4] Sof 2]

=ofl 228 yjg]7] o7ith31,32,34,35,37,40] (Table 5).
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Specificity (%)

CBE+MG: 97.0
MG only: 99.1

Sensitivity (%)

40’s: 62.4°
50’s: 59.1%
60’s: 59.9?
51.79
CBE+MG: 81.9
MG only: 77.5

1.6

2.1
3.4

PPV (%)
1.0

No.
236,839
50,366
61,114

Country
Japan
India
USA

Study
Suzuki et al. (2008) [40]

(2011) [37]
Oestreicher et al. (2005) [42]

Table 6. Diagnostic accuracy of clinical breast examination
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CBE+MG: 91.7-94.9
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