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Table 1. International stomach cancer incidence rate
(GLOBOCAN, 2012)
Unit: per 100,000

Male Female Total

Country Crude Crude Crude
ASR” ASR” ASR”

Rate Rate Rate
Republic of

3.1 62.3 40.7 24.7 64.4 41.8
Korea
Mongolia 30.7 474 149 234 22.7 325
Japan 120.2 45.7 52.3 165 &5.3 29.9
China 40.1 32.8 18.6 13.1 29.7 22.7
Ukraine 33.1 22.4 187 9.1 25.3 14.3
Brazil 129 13.1 7.0 6.0 9.9 92
Italy 25.3 109 175 59 21.3 82
Canada 127 7.0 6.6 3.1 9.6 49
Australia 117 6.7 6.2 3.1 8.9 49
UK. 135 6.4 79 3.1 10.6 4.7
U.S.A. 84 53 5.0 2.7 6.7 39
Philippines 29 4.8 2.1 29 25 3.8
Thailand 47 3.8 35 25 41 3.1

* ASR: Age-standardized rate adjusted by 2012 world standard population



(2) 91+ 218 E
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Table 2. International stomach cancer mortality rate
(GLOBOCAN, 2012)
Unit: per 100,000

Male Female Total

Country  “~ 1 de Crude Crude
ASR” ASR" ASR”

Rate Rate Rate
Republic of

285 19.6 15.7 79 22.1 13.0
Korea
Mongolia 23.2 37.1 11.2 155 17.1 25.3
Japan 55.2 18.8 28.3 7.3 414 124
China 31.3 25.5 15.8 107 23.9 179



Ukraine 2171 184 14.9 7.3 20.5 11.6

Brazil 10.8 10.9 5.5 46 8.1 74
Italy 19.2 76 13.5 39 16.3 56
Canada 7.0 3.7 4.2 1.8 56 2.7
Australia 6.4 35 3.5 16 5.0 25
UK. 9.1 41 54 2.0 7.2 29
U.S.A. 45 2.7 3.0 15 3.7 20
Philippines 2.5 4.3 1.8 2.5 21 3.3
Thailand 3.8 3.1 2.8 2.0 3.3 25

* ASR: Age-standardized rate adjusted by 2012 world standard population
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Figure 1. National gastric cancer screening process and
compliance rate of each step 3

@ Radiography proportion for gastric cancer screening: 29.2%

@ Endoscopy proportion for gastric cancer screening: 70.8%

@ Endoscopy examination rate among abnormal findings from
radiography 26.4%

@ Biopsy rate among abnormal findings from endoscopy
90.6%
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2t} (Table 3)

Table 3. Comparison of validities of radiographic examination

(upper-gastrointestinal series x-ray) for gastric cancer screening by

previous studies

Sensitivity

(%% ClL)

Specificity
(95% C.I.)

Choi 2012

Rosero-Rixby
2007

Fukao 1992'%

Abe 2000

Ishida 19941°
Hamashima 2013'"
Yamamoto 2010'®

Higashiyama 2010

0.37 (0.35-0.38)

0.58 (0.46-0.71)

0.69 (0.65-0.73)

0.80 (0.76-0.84)

0.84 (0.73-0.92)

0.89 (0.77-0.96)

0.92 (0.88-0.95)

0.93 (0.91-0.95)

0.96 (0.96-0.96)

0.98 (0.97-0.98)

0.89 (0.89-0.89)

0.91 (0.91-0.91)

0.81 (0.81-0.82)

0.88 (0.88-0.89)

0.91 (0.91-0.91)

0.91 (0.91-0.91)

Chois el =u} A+
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o

B =89 HAAF %A (positive findings) 7153 %A E(positive rate)
< Table 49} #Zt} aej2=2 f2uvet g7idAxle s Hrtst
7] Yl HAe VIS 7Y AT AR AR $ v

H7rsk H Q7 Q& Aotk

Table 4. Comparison of definition of positive findings from
radiographic examination (upper-gastrointestinal series x-ray) for

gastric cancer screening

Definition of positive findings Positive rate
Fukao 1992¥  Need to further evaluation 11.37%
Abe 2000 Need to further evaluation 9.50%
Ishida 1994'®  Need to further evaluation 18.86%%
14.8%(prevalence
Hamashima group)
m Need to further evaluation o
2013 11.0%(incidence
group)
Rosero-Rixby
All abnormal findings 33.99%

2007

(a) definite cancer (b) probable

Yamamoto cancer (c¢) possible cancer (d)

5 o 9.18%
2010 suspected benign lesion (e) need to
workup test
Higashiyama (a) definite cancer (b) probable 9.43%

- 11 -



cancer (c) possible cancer (d)
2010'? suspected benign lesion (e) need to

workup test

Cancer suspected-findings (possible
Choi 2012'? gastric cancer, early gastric cancer, 4.00%

advanced gastric cancer)

AUAE HAR A== 2 BE 20054744 $-guE w719
A7 FAAEE BA% Choi 5(2012)2] AT-olA A4 Wzt
L9} EolxE 7+t 69.0%, 96.0% = 9 gFd A 9] 36.7%, 96.1%¢°] H]
A sttty Bustiinh WA A A2 dELY AA A E
< H=ekl o, 99 s WA 2617/10007, AEEGH
-8 0.68/9/1000% &2 HA Aol $-35t4

A Hamashima 5(2013)¢] A7PelA = 2002 4€3H 2007
397b4 5E7F QB eupa Aol 2GR EE JUAEoR 9

W 56676719 ARE A9 5EAn dAAste BAs)
At} o] Ao H 2d ol YAAS WA sl A7)
F el AL u

shar, 1d Aol AxE HaL
k!

FAAE

$-Z prevalence screening LF o2 A9
thA] W& A9Z incidence screening L
o2 Aot & A W

H AR} Bolmgs dnbAel FA

detection method®} Interval cancer rate= F4}F3 incidence method =
Lpi=o] A A8+l tt Prevalence screening L&A incidence method &
Akek QUAIE AARe] 1 EE 0.886 (0.637-0.970), 1= HAS] ®
AEE 0831 (0586-09640)= SAASZ Fo3k Aol AAA N

Prevalence screening “L3& 4] detection method® ZAH3E A7 7é
ARel WIFEE 0955 (0.875-0.991), HxddAre] W#AEE 0893

212 - AT H_, ‘_]l



(0.718-097N = FAH 2 FoatA = FRAAIN, AWAIE S W=y
=9k, Prevalence screening “1%°ll 4 detection method® A2Fs ]
WAE HARe] Bol=& 0851 (0.843-0.859), =g HAe] Bolms
0.856 (0.846-0.865) &= #tol& Ho]A| ekgtrh!

AUNAI A AL %A AA((positive findings) 715 9A] %94

Abel mpzb7EA] 2 J R o] HamashimaZ} #4138 =%-o A= 94 (benign)

—_

WS Egteto] 37 A 2od WS BEe xdeta o, ¢
guel w7k ARE ol gkl Ak oA ARt A 4A
((positive findings) o2 #2413k Choi 532 A+?9 o]zt ATt
aerz ol Ak AR 9 HARe A Vs A ddad
#Rb ofyel, AA ol dads EFete]l B8t HAF G 7Sl o
Arke] A nlulsto] Ho Ay AFEM FREE H7)
4a7t

—

Table 5. Comparison of validities of endoscopy for gastric cancer

screening calculated by detection method

Sensitivity Specificity
(95% C.I1.) (95% C.L)
0.69 (0.67-0.71) 0.96 (0.96-0.96)
Choi 2012
Prevalence 0.96 (0.86-0.99) 0.85 (0.84-0.86)
screening group
Hamashi _
ma 2013 Incidence 0.98 (0.92-0.99) 0.89 (0.88-0.89)

screening group

¥ [, 11 =
213 - A= 1TH !
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9] %A AA(positive findings) 7| &

ot HA Ao wrE AAL %A A7 (positive findings)S T 7]
T Edl At sled, Azl AdelA 9ol AAE T+
O F &= Ao AAF o] AA HAE V|FoRE = AR U
o oA AdE VIR sk AF AxIAA B AUAAE A
AL A3 koA, 271919 WAl sidste 2] e AR
ottt HAF oA AAE VlFo® st AFode g4l
A2 A, 271919 AAAY ol = AAY, AL, A
s T EFste] AR A A (positive findings) &2 4 o3}

il

T OE A dvIseEe AR daprlsAed dar B4 R
Ay oA e gdeiez AAE ¥4 (positive
findings) &2 Aeleta EASIATE Y HdW A2 Ao HAF BA
= AEFHANE AW AUAI AN St RS e ShA N, 91X
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Table 6. Method of age standardization

Female

Male

Total

Number of Adjusted Number of Adjusted

Age group

rate population rate

population

0.33 7,404,815 0.33 14,769,607

7,364,792

40 < X <60

7,606,903

3,254,641 0.15 4,352,262 0.19

60 <

22,376,510

11,757,077

10,619,433

Total

)
H
o

bl

1d ou

of 7} ol Ao

<A
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A7 A%

AT tide] He wvIYAEd Ass B4 43 20059
E] 201097hA] =7k z]l RO o] fste] 9%

o] 200513 l= 1,878,120 o4 2010\d el 5123932" o2 2.78) =1,
A7 "W o gz 2005 AR W o g 546% FAA} 9%

GRS MEsa, 54%8 FEAL AWAY FAE AT v
2010461 333%¢] 7ol AxAAALE Wk, 2/30] e
66.2262] TAAZE AR AUAIAGAE A THTable 7).

Table 7. Number of participants of national gastric cancer

screening program by screening method and year

Radiography Endoscopy Total

Year N % N % N

2005 1,025,534 54.6 852,498 454 1,878,120
2006 1,546,948 52.9 1,375,730 47.0 2,924,775
2007 1,785,570 51.8 1,650,431 479 3,444,732
2008 2,038,381 63.1 1,186,503 36.7 3,231,554
2009 2,013,681 40.2 2,975,533 594 5,009,732
2010 1,708,236 333 3,390,322 66.2 5,123,932

=y gk



1 =9, 47 YHE dA FHEH

(1) 9=x97HA
Az 1A ] A= A E(positive
o, AAF FAe] 7EE oAl

=
A A FES

]

rate)9} 47 & (cancer
detection rate)S A H QLS 3
oy, 27191, AR @
0.25%° 4 2010l 057% = =obxal, AA| HX oA &2
20051l 19k e 2994 20103 17 W
A GAA F AR olF 1d v gleter SR $o
200519 11.6%°14 201013l 10.3% = &
and cancer detection rates of

Table 8-1. Positive rates

radiography for gastric cancer screening by year (definition of

positive finding:

cancer suspected lesions)

Numb cancer cancer
Number Number Positive ut)nf er detection  detection
of of rate (%)  rate (%)
Year . . .. rate cancer
Particip Positive . among among
e (%) diagnos .. L.
ants findings ) participan positive
is .
ts findings
2005 1,025,534 2,592 0.253 301 0.029 11.6
2006 1,546,948 3,970 0.257 419 0.027 10.6
2007 1,785570 5,370 0.301 575 0.032 10.7
2008 2,038,331 5011 0.246 369 0.033 135
2009 2,013,681 6,955 0.345 353 0.041 5.7
2010 1,708,236 9679 0.567 829 0.061 10.3
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Jxd A e A= A E(positive  rate)Qt A S-(cancer
detection rate)S AHHGE w], HAF FAY 7|EE oA AA(H

P ¢ A, AEF, ARFHEDE F 43 B FHE
P

oA S-S 2005 19k W 379 oA 2010 19 WG 66HOE
S AAF A T AA olF 1d U Agoew SE=F 9 3kxt
o] Bgo 2005 36%A 2010 42%= = W7t ot
(Table 8-2)

Table 8-2. Positive rates and cancer detection rates of
radiography for gastric cancer screening by year (definition of
positive finding: all abnormal findings including gastric cancer
suspected lesions and probable benign gastric lesions such as

ulcer, submucosal tumor and polyp)

Numb cancer cancer
Number Number Positi or of detection detection
of of ve rate (%) rate (%)
Year . . ... cancer
Particip Positive rate daeno among among
ants findings (%) sigs participant  positive
S findings
2005 1,025,534 10,377 1.012 376 0.037 3.6
2006 1,546,948 15,585 1.007 534 0.036 3.6
2007 1,785570 23,771 1.331 785 0.044 3.3
2008 2,038,381 24,397 1.221 507 0.044 35
2009 2,013,681 27,927 1.387 495 0.056 2.0
2010 1,708,236 29,374 1.720 1067 0.066 4.2

_24_ x—g _:.-._ -:I



(2) WA B AA
AUNAI A HAL] A= FAE(positive rate)2} A& (cancer
detection rate)s AHHGE w|, HAF FAY 7|EE A H

=
o4, 27194, AP ezrt g F9 HAel FHES 2005100

0.41%0°ll A 20103 043%= = W37} Al AA HJRAA oA obat
A5 2005 19F ¥ 2047804 20109 19k W 21.7H o= &
3b AAAA N HARRFO) A oA g o] I HA ] HE] 4-Tv =4k

W
o, zw WA F AA o F 1Y v Ao FHH I BHpe] ¥

&2 200596l 49.7%141 20109l 59.1% = thA F7F kAL, 9%
akel mlsl 4-69 = AtH(Table 9-1).

Table 9-1. Positive rates and cancer detection rates of
endoscopy for gastric cancer screening by vyear (definition of

positive finding: cancer suspected lesions)

Numb cancer cancer
Number Number Positive ;HE ¢ © detection  detection
of of rate (%)  rate (%)
Year . . .. rate cancer
Particip Positive ) among among
L (%) diagno .. L.
ants findings ) participan  positive
sis .
ts findings
2005 848,965 3,486 0.411 1732 0.204 49.7
2006 1,369,935 4,756 0.347 2393 0.175 50.3
2007 1,650,431 5,027 0.305 2910 0.176 579
2008 1,186,503 4,220 0.356 1997 0.199 5.1
2009 2975533 12,807 0.430 3043 0.217 30.8
2010 3,390,322 13,448 0.397 5782 0.205 59.1

_ 25 _ x—g b :.-._ -:I



AUNAI ALl A= A E(positive rate)? b7 & (cancer
detection rate)= AHESHS W, HAL FAH 9 VIEE oA AA(S]
oA + fAY, AEE, s EdE F A HAAre A E
2 2005l 7.75%91 A 2010l 10.20% = ol i, Al 7R Aol A

Ag2 20000l 18F W 25674l 2010l 19k W 2719 o
2 W3t JAJAARE, AR A A So] 91z Aol HlEl] 4-Tf
A FEA T A olF 1d W fder TEHE Y A
&2 200510 3.3%0°l A1 201090 4.2% = tHA STt A AN 9
3 AR Blatste] 2 ZFol7b gllth(Table 9-2).

=

o Wy Rt oS
oS
o
Y,

BN
2
L
~

Table 9-2. Positive rates and cancer detection rates of
endoscopy for gastric cancer screening by vyear (definition of
positive finding: all abnormal findings including gastric cancer
suspected lesions and probable benign gastric lesions such as

ulcer, submucosal tumor and polyp)

Numbe cancer cancer

Number Number Positi ¢ detection detection

of of ositive T 0 rate (%) rate (%)

Year . . ... rate cancer

Particip Positive ) among among
e (%) diagno .. .

ants findings ) participant  positive
sis . L.

S findings
2005 848965 65,776 7.748 2175 0.256 3.3
2006 1,369,935 95,312 6.957 3095 0.226 3.2
2007 1,650,431 111,787 6.773 3657 0.222 3.3
2008 1,186,503 86,977 7.331 2506 0.247 3.2
2009 2975533 307,393 10.331 3732 0.285 2.2
2010 3,390,322 345,902 10.203 7052 0.271 4.2
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2. A=d, A3 AHE A Y=

AxGHAE o] &3 AR HgeE ALY AR HARY
YA (positive  findings)2  sto] HX & 1Wd Wl &5 S(cancer
registry) o] -5 HustS wf, f2FdHALe] W EE 20059 16.3%9

2] 20109 28.2% “d5st ot of [3] A4S
=

Holx] ¢rgitt YSAdEL 20059 1.51%414 20109 1.30%= thi 7+

A8t 43S B otH(Table 10-1).

Table 10-1. Validity of radiography for gastric cancer screening

by year (definition of positive finding: cancer suspected lesions)

o o False False
Sensitivity Specificity o )

Year positive negative

(%) (%)

(%) (%)
2005 16.3 99.8 38.4 15
2006 15.0 99.8 89.5 15
2007 17.7 99.7 89.3 15
2008 18.3 99.8 36.8 15
2009 22.8 99.7 382 14
2010 28.2 995 91.0 1.3

1
- 27 - =5 TH



olo) Al AAWE ALY %A A7 (positive findings) 2 dte] YZF9 %

H [e]
AHE ol R 9l g dnd was T ¥Ed § l
skl W, 20084 2000 WRHE=TF 17.8%0l A 22.8%= o] g

=7} tk.(Table 10-2)

Table 10-2. Age-standardized validity of radiography for gastric
cancer screening by vyear (definition of positive finding: cancer
suspected lesions)

Unit: % (95% Confidence Interval)

Year Sensitivity Specificity
2005 15.7 (15.6-15.9) 99.8 (99.8-99.8)
2006 14.7 (146-14.8) 99.8 (99.8-99.8)
2007 175 (174-17.6) 99.8 (99.8-99.8)
2008 17.8 (17.7-17.9) 99.8 (99.8-99.8)
2009 22.8 (22.71-22.9) 99.7 (99.7-99.8)
2010 28.1 (28.0-28.3) 99.5 (99.5-99.6)
AzAAAE ol 43 AAnRe AFES 1A P9 NES o)
a7 AAILEA + A, A8F AdUREPR & 4, 9
Z9 A e W == 20058 20.4%09 4 20103 36.8% F5stR o) o
A3 s $ka, Eolx= 20001 99.0%, 2010 98.3% = wi-¢- =
gtk ALY ol a7 AAE A FAAACE e W %G

¥ [,
s 3 8-



Abel fiehdzdel Wik FFASES 33-40%=
96.4-96.7%%2 E=on Axd &

20051 1.44%°4 2010 1.16%=2 ZHadts 4
10-3).

Table 10-3. Validity of radiography for gastric cancer screening
by year (definition of positive finding: all abnormal findings including
gastric cancer suspected lesions and probable benign gastric lesions

such as ulcer, submucosal tumor and polyp)

L . False False
Sensitivity Specificity o ]
Year positive negative
(%) (%)
(%) (%)
2005 20.4 99.0 96.4 14
2006 19.8 99.0 96.5 15
2007 24.2 98.7 96.7 14
2008 24.9 98.8 96.4 14
2009 31.2 98.7 96.0 1.3
2010 36.8 98.3 96.1 1.2
oA AAE o] kA A (positive findings)®E 3l 9%
AAE ol 8T YA FFEY Axd WsE AF EFH F o

\)

6.6%= ol 5t

- 20 -

0083l 24.7%° 4 2009%d ol 31.3%= 93+
Z7}8Fd ek (Table 10-4)



Table 10-4. Age-standardized validity of radiography for gastric
cancer screening by year (definition of positive finding: all abnormal
findings including gastric cancer suspected lesions and probable benign
gastric lesions such as ulcer, submucosal tumor and polyp)

Unit: % (95% Confidence Interval)

Year Sensitivity Specificity

2005 19.7 (19.5-19.8) 99.1 (99.1-99.1)
2006 19.6 (19.4-19.7) 99.1 (99.1-99.1)
2007 239 (23.8-24.0) 98.8 (98.8-98.9)
2008 24.7 (24.6-24.9) 98.9 (98.9-98.9)
2009 31.3 (31.2-31.4) 98.8 (98.7-98.8)
2010 36.6 (36.4-36.7) 98.5 (98.4-98.5)
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(2) AN ZBHALE o &3 ALAD AY¥EY A F]

AHAIGAALE o] &3 A Ag=E fetela ARt HA
¥ (positive findings)o.2 #AAst] A2 £ 1d Wl o5 S(cancer
registry) ol -5 Hl st S o, A AR Wz e 20069 53.6%
o A 2010 59.8% Utha st ot dAA R =4 ¥R, ol
20051 99.8%, 20101 99.8%= w9~ =Skth 9okl AARE AAL
o ¥ CE S wf ARGAAY] Ede] g FHASE
S 497 - 597%AA Fd A F

AEL 421 - 503% A== A & WH3l= HolX =]
2 20051 1.77%°0 A1 20101 1.38%= thA #HAastes AdS Hu
(Table 11-1).

]

Table 11-1. Validity of endoscopy for gastric cancer screening

by year (definition of positive finding: cancer suspected lesions)

o o False False
Sensitivity Specificity o )

Year positive negative

(%) (%)

(%) (%)
2005 53.6 99.8 50.3 1.8
2006 49.1 99.8 49.7 1.8
2007 499 99.9 42.1 1.8
2008 53.0 99.8 441 1.8
2009 60.8 99.8 49.6 14
2010 59.8 99.8 48.4 14

b u
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okol Al AZAWE HALel A AT (positive findings) & 3t WAl 4
HAAFE o] &3t ftdxle] Agwe Al WHelE A+ ZFst F H
WS o, 20083 A 2009 o WZFE7E 50.6%600 4 60.78% = 2]
st S71sFth.(Table 11-2)

Table 11-2. Age-standardized validity of endoscopy for gastric
cancer screening by vyear (definition of positive finding: cancer
suspected lesions)

Unit: % (95% Confidence Interval)

Year Sensitivity Specificity

2005 52.8 (52.6-53.0) 99.8 (99.8-99.8)
2006 48.4 (48.3-48.6) 99.9 (99.9-99.9)
2007 49.8 (49.6-50.0) 99.9 (99.9-99.9)
2008 50.7 (50.5-50.8) 99.9 (999-99.9)
2009 60.7 (60.6-60.8) 99.8 (99.8-99.8)
2010 59.9 (59.8-60.0) 99.8 (99.8-99.8)

1] O 1
-32 - M=



7 3

FES 966- 97.3%=E %9%2“1 Axd 2 W= B2
w485 20069 1.35%°14 20101 0.

11-3).

Table 11-3. Validity of endoscopy for gastric cancer screening
by year (definition of positive finding: all abnormal findings including
gastric cancer suspected lesions and probable benign gastric lesions

such as ulcer, submucosal tumor and polyp)

False False

Sensitivity Specificity . )

Year positive negative

(%) (%)

(%) (%)
2005 67.3 92.5 96.7 14
2006 63.4 93.2 96.8 14
2007 62.8 934 96.7 14
2008 65.8 92.9 96.6 14
2009 79.9 89.9 97.3 0.8
2010 79.1 90.0 974 0.8
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= 4 227 (positive findings) 2 31¢] 91 Al
BAAE o] g¥ AN AYre] drd WaE AT EES F

=7} 2008\ 301 63.8%°0 4 200930l 79.5% %= o] &
S7ketgieh v kel Selmi= 20089 935%¢l A1 2009 90.4% =

Table 11-4. Age-standardized validity of endoscopy for gastric
cancer screening by year (definition of positive finding: all abnormal
findings including gastric cancer suspected lesions and probable benign
gastric lesions such as ulcer, submucosal tumor and polyp)

Unit: % (95% Confidence Interval)

Year Sensitivity Specificity

2005 66.7 (665-66.9) 92.8 (92.7-92.9)
2006 63.1 (63.0-63.3) 93.5 (93.5-93.6)
2007 63.0 (63.0-63.2) 93.7 (93.7-93.8)
2008 63.8 (63.6-63.9) 93.5 (93.5-93.6)
2009 79.5 (79.4-79.6) 90.4 (90.3-90.5)
2010 789 (78.8-79.0) 90.5 (90.4-90.5)
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Study T FPFN TN Sensitivity (95% CI) Specificity (95% CI)  Sensitivity (95% CI)  Specificity (95% CI)
UGl 2005 301 2201 1541 1021401 016[0.15,018  1.00[1.00,1.00] u u
UGI(a) 2006 418 3561 2383 1540595  015[0.14,016]  1.00[1.00,1.00] = u
UGI(x) 2007 575 4795 2676 1777524 018[016,019  1.00[1.00,1.00] u u
UGI(a) 2008  GB4 4347 2964 2030406  018[017,0200  1.00[.00,1.00] " u
UGI(z)2009 819 R136 2776 2003950  023[0.21,024  1.00[1.00,1.00] u u
Uol(a)2010 670 8309 2215 1696342  028[027,030 09909099 @, . . ., . L, . W
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UG {b)
Study T P FN TN Sensitivity (95% CI) Specificity (95% CI)  Sensitivity (95% CI)  Specificity (95% CI)
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e
0020406081 002040608

Figure 3. Meta-analysis of sensitivity and specificity of upper
gastro-intestinal x-ray (UGI) for stomach cancer screening according
to the definition of positive findings between cancer suspicious lesion

(UGI (a)) and all abnormal findings (UGI (b)) from 2005 to 2010
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from Korean national cancer screening program
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Figure 4. SROC curve of sensitivity and specificity of upper
gastro-intestinal x-ray (UGI) for stomach cancer screening according
to the definition of positive findings between cancer suspicious lesion
and all abnormal findings from 2005 to 2010 from Korean national

cancer Screening program
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Endoscopy (b) 2010
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5. Meta-analysis of sensitivity and specificity of

endoscopy for stomach cancer screening according to the definition of

positive findings between cancer suspicious lesion (Endoscopy (a))

and all abnormal findings (Endoscopy (b)) from 2005 to 2010 from

Korean national cancer screening program
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Figure 6. SROC curve of sensitivity and specificity of endoscopy
for stomach cancer screening according to the definition of positive
findings between cancer suspicious lesion and all abnormal findings

from 2005 to 2010 from Korean national cancer screening program
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Figure 7. Meta—analysis between of sensitivity and specificity

UGI and endoscopy for stomach cancer screening cancer Wwith

positive findings as only suspicious lesion from 2005 to 2010 from

Korean national cancer screening program
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Table 12-1. Validity of endoscopy for gastric cancer screening
according to biopsy by vyear (definition of positive finding: cancer
suspected lesions)

unit: %

Average Biopsy group Non-biopsy group

Year Sensi Speci Sensi Speci Sensi Speci
PPV PPV

. . . » . ... PPV
tivity ficity tivity ficity tivity ficity

2005 53.6 99.8 497 588 99.1 518 239 1000 312

2006  49.1 999 503 535 993 529 191 1000 261
2007 499 999 579 539 995 615 198 1000 261

7 o |
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53.0 99.8 559 547 995 589 204 1000 289

2008

60.8 99.8 504 672 99.2 577 243 999 168

2009

59.8 99.8 516 634 993 544 272 1000 251

2010

* PPV: Positive Predictive Value
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Table 12-2. Validity of endoscopy for gastric cancer screening

according to biopsy by year

abnormal findings

including gastric cancer suspected

(definition of positive finding:

all

lesions and

probable benign gastric lesions such as ulcer, submucosal tumor and

polyp)

unit: %
Average Biopsy group Non-biopsy group

Year . . . . . .
Sensi Speci Sensi Speci Sensi Speci p—

tivity ficity tivity ficity tivity ficity
2005 673 92.5 3.3 72.6 74.8 4.6 36.7 96.8 0.8
2006 634 93.2 3.3 68.1 78.2 45 31.7 97.1 0.6
2007 628 934 3.3 66.6 79.4 4.6 329 97.2 0.6
2008 65.8 92.9 34 68.0 79.2 45 32.1 97.2 0.6
2009 79.9 89.9 2.8 849 68.1 4.2 50.9 949 0.7
2010 79.1 90.0 2.7 829 67.2 3.3 449 96.8 0.6

* PPV: Positive Predictive Value
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and cancer detection rates

Positive rates

Table 13-1.
radiographic gastric cancer screening according to association factors

in 2010 (definition of positive finding: cancer suspected lesions)

Number

cancer

Positive
rates (%)

of

Positive

Number of

detection
rates (%)

Participants

findings

9,679 0.567 0.051

1,708,236

Total
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Sex
male
female
Age
40-49
50-49
60-69
70-79
80-
Income level
higher 50%
lower 50%
medicare
Hospital level
general hospital
hospital
clinic
Screening region
metropolitan
urban

rural

730,219

978,017

426,377
461,607
426,587
327,966

65,699

817,397
788,807

102,032

255,853

284,461

1,167,917

1,018,624

636,374

52,733

6,227

3,452

1,263
2,217
2,789
2,744

666

4,141
4728

810

1,904
1,668

6,106

4377
47722

579

0.853

0.353

0.296

0.480

0.654

0.837

1.014

0.507

0.599

0.794

0.744

0.586

0.523

0.430

0.741

1.098

0.082

0.028

0.012

0.032

0.067

0.090

0.142

0.048

0.053

0.059

0.043

0.042

0.055

0.050

0.052

0.063
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and cancer detection rates

Table 13-2. Positive rates

radiographic gastric cancer screening according to association factors

in 2010 (definition of positive finding: all abnormal findings including

gastric cancer suspected lesions and probable benign gastric lesions

such as ulcer, submucosal tumor and polyp)

Number

cancer

Positive
rates (%)

of

Positive

Number of

detection
rates (%)

Participants

findings

29,374 1.720 0.066

1,708,236

Total
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Sex
male
female
Age
40-49
50-49
60-69
70-79
80-
Income level
higher 50%
lower 50%
medicare
Hospital level
general hospital
hospital

clinic

Screening region

metropolitan
urban

rural

730,219

978,017

426,377
461,607
426,587
327,966

65,699

817,397
788,807

102,032

255,853

284,461

1,167,917

1,018,624

636,374

52,733

15,793

13,581

4,585
7,120
8,423
7,492

1,754

13,022
14,102

2,250

4,693
5,466

19,214

16,044
11,783

1,546

2.163

1.389

1.075

1.542

1.975

2.284

2.670

1.593

1.788

2.205

1.834

1.922

1.645

1.575

1.850

2.932

0.106

0.037

0.016

0.041

0.087

0.118

0.181

0.062

0.069

0.080

0.059

0.053

0.071

0.067

0.063

0.095
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Table 14-1. Positive rates and cancer detection rates of
endoscopic gastric cancer screening according to association factors

in 2010 (definition of positive finding: cancer suspected lesions)

Number
o cancer
Number of of Positive )
detection

Participants Positive rates (%)
rates (%)

findings
Total 3,390,322 13,448 0.397 0.205
Sex
male 1,529,494 8,984 0.587 0.313
female 1,860,828 4,464 0.240 0.116
Age
40-49 1,263,752 2,615 0.207 0.081
50-49 1,146,018 3,871 0.338 0.169
60-69 687,317 3,953 0.575 0.322
70-79 266,143 2,576 0.968 0.569
80- 27,092 433 1.598 0.967
Income level
higher 50% 1,783,317 6,625 0.371 0.194
lower 50% 1,500,275 6,212 0.414 0.214
medicare 106,730 611 0.572 0.249
Hospital level
general hospital 1,067,510 3,797 0.356 0.200

1
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Table 14-2. Positive rates and cancer detection rates of
endoscopic gastric cancer screening according to association factors
in 2010 (definition of positive finding: all abnormal findings including
gastric cancer suspected lesions and probable benign gastric lesions

such as ulcer, submucosal tumor and polyp)

Number
. cancer
Number of of Positive )
detection

Participants Positive rates (%)
rates (%)

findings
Total 3,390,322 345,902 10.203 0.271
Sex
male 1,529,494 172,813 11.299 0.415
female 1,860,828 173,089 9.302 0.152
Age
40-49 1,263,752 100,580 7.959 0.104
50-49 1,146,018 117,104 10.218 0.221
60-69 687,317 84,991 12.366 0.432
70-79 266,143 38,734 14.554 0.756
80- 27,092 4,493 16.584 1.303
Income level
higher 50% 1,783,317 174,543 9.788 0.259
lower 50% 1,500,275 158,262 10.549 0.279
medicare 106,730 13,097 12.271 0.349

Hospital level

1
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general hospital
hospital
clinic
Screening region
metropolitan

urban

rural

1,067,510
742,545

1,580,258

1,674,985
1,598,898

116,430

105,143
74,171

166,583

164,947
168,479

12,471

9.849

9.989

10.542

9.848

10.537

10.711

0.270

0.267

0.273

0.266

0.270

0.351
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Table 15-1. Validity of radiographic gastric cancer screening
according to association factors in 2010 (definition of positive finding:

cancer suspected lesions)

Unit : %
. L False False
Sensitivity Specificity o ‘
positive negative

(95% C.I.) (95% C.I.)
(95% CL) (95% C.L)

Total 28.20 99.48 91.01 0.13
Sex
i 28.68 99.23 90.38 0.21
male
(28.58-28.78)  (99.21-100.00) (90.32-90.45) (0.19-0.22)
27.20 99.67 92.11 0.07
female

(27.11-27.29)  (99.66-100.00) (92.06-92.16) (0.07-0.08)
Age

- 53 -



40-49

50-49

60-69

70-79

80—
Income level

higher 50%

lower 50%

medicare

Hospital
level

general

hospital

hospital

clinic

Screening

region

metropolitan

urban

26.42
(26.29-26.56)
28.19
(28.06-28.32)
29.96
(29.82-30.10)
26.13
(25.98-26.28)
31.63
(31.28-31.99)

26.27
(36.18-26.37)
30.07
(29.97-30.17)
29.56
(29.28-29.84)

29.13
(28.96-29.31)
23.11
(22.95-23.26)
29.22
(29.14-29.30)

217.52
(27.43-27.61)
29.44
(29.33-29.56)

99.72
(99.70-99.73)

99.55
(99.53-99.57)

99.41
(99.39-99.44)

99.25
(99.22-99.28)

99.12
(99.05-99.20)

99.54
(99.53-99.56)

99.45
(99.44-99.47)

99.26
(99.21-99.32)

99.30
(99.27-99.33)

99.45
(99.43-99.48)

99.53
(99.52-99.54)

99.62
(99.61-99.63)

99.31
(99.29-99.33)
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95.96
(95.89-96.01)
93.32
(93.25-93.39)
89.82
(89.71-89.89)
89.29
(89.16-89.38)
86.04
(85.77-56.30)

90.53
(90.45-90.57)
91.16
(91.09-91.21)
92.59
(92.43-92.75)

94.17
(94.05-94.23)

92.87
(92.76-92.95)
89.53
(89.48-89.59)

88.39
(88.32-88.44)
93.05
(92.98-93.10)

0.03
(0.03-0.04)
0.08
(0.07-0.09)
0.16
(0.15-0.17)
0.26
(0.24-0.27)
0.31
(0.27-0.35)

0.14
(0.13-0.14)
0.12
(0.12-0.13)
0.14
(1.12-0.16)

0.11
(0.09-0.12)
0.14
(0.13-0.15)
0.13
(0.13-0.14)

0.13
(0.13-0.14)
0.12
(0.12-0.13)



26.83 98.96 94.30 0.17

rural
(26.45-27.21)  (98.88-99.05) (94.10-94.50) (0.14-0.21)

ol g WolH Rgorl, FHAY 2ELFRE RFIFTANA,
AR % FEEt FPPATAA, AGERE FARAGAN 1Y
= wskeh AAke PHASEE A YR gton], ol
VR4S ok, Adues gEAA BUT A Ae4ES
AR el A vgton, Aol FARSE ke %S nd
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U

ou}, #AAY a54E, A7

Al e ttH(Table 15-2).

Table 15-2. Validity of radiographic gastric cancer screening
according to association factors in 2010 (definition of positive finding:
all abnormal findings including gastric cancer suspected lesions and

probable benign gastric lesions such as ulcer, submucosal tumor and

polyp)
Unit : %
o o False False
Sensitivity Specificity o )
positive negative
(95% C.I.) (95% C.I.)
(%% C.I) (95% C.I.)
Total 36.76 98.34 96.14 0.12
] 1
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Sex

male

female

Age

40-49

50-49

60-69

70-79

80-

Income level

higher 50%

lower 50%

medicare

Hospital

level

general

hospital

hospital

clinic

37.22
(37.11-37.33)

35.80
(35.70-35.90)

35.75
(35.61-35.90)
36.00
(35.86-36.14)

39.03
(38.88-34.56)
34.40
(34.24-34.56)
40.48
(40.10-40.85)

34.18
(34.08-34.29)
38.99
(38.89-39.10)
40.39
(40.09-40.70)

39.37
(39.18-39.56)
2951
(29.35-29.68)
38.00

97.94
(97.91-97.97)
98.65
(98.62-98.67)

98.94
(98.91-98.97)
98.50
(98.46-98.53)
98.11
(98.07-98.15)
97.83
(97.78-97.88)
97.50
(97.38-97.62)

98.47
(98.44-98.49)

98.28
(98.25-98.31)
97.87
(97.78-97.96)

98.22
(98.17-98.28)
98.13
(98.08-98.18)
98.42
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95.09
(95.03-95.13)
97.36
(97.33-97.39)

98.50
(98.46-98.53)
97.35
(97.30-97.39)
95.61
(95.54-95.67)
94.83
94.76-94.91)

93.22
(93.03-93.41)

96.08
(96.04-96.12)
96.16
(96.11-96.20)

96.36
(96.24-96.47)

96.80
(96.73-96.87)
97.22
(97.16-97.28)
95.68

0.18
(0.17-0.19)
0.07
(0.06-0.07)

0.03
(0.02-0.04)
0.07
(0.07-0.08)
0.14
(0.13-0.15)
0.23
0.21-0.25)
0.27
(0.23-0.31)

0.12
(0.12-0.13)
0.11
(0.10-0.12)
0.12
(0.10-0.14)

0.09
(0.08-0.10)
0.13
(0.12-0.14)
0.12



(98.40-98.45)  (95.64-95.71)  (0.11-0.12)

(37.91-38.09)

Screening

region

0.12
(0.11-0.12)

95.76

(95.72-95.80)

98.49
(98.47-98.51)

36.84
(36.74-36.93)

metropolitan

0.11
(0.11-0.12)

98.21 96.58
(96.53-96.62)

(98.18-98.24)

36.18
(36.06-36.29)

urban

0.14
(0.11-0.18)

97.16 96.77
(96.61-96.92)

(97.01-97.30)

40.65
(40.23-41.07)

rural
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Table 16-1. Validity of endoscopic gastric cancer screening

according to association factors in 2010 (definition of positive finding:

cancer suspected lesions)

Unit : %
o ] False False
Sensitivity Specificity . .
positive negative
(95% C.I.) (95% C.I.)
(95% C.I) (9% C.I.)
Total 59.79 99.81 48.37 0.14
Sex
1 59.55 99.72 46.72 0.21
male
(59.44-59.60)  (99.72-99.73)  (46.69-46.85) (0.21-0.22)
60.31 99.88 51.70 0.08
female
(60.23-60.37)  (99.87-99.88)  (51.65-51.80) (0.07-0.08)
Age
40-49 61.09 99.87 61.03 0.05
(61.04-61.21)  (99.87-99.88) (60.98-61.15) (0.05-0.06)
50-49 59.74 99.83 50.01 0.11
(59.65-59.83)  (99.82-99.84)  (49.92-50.10) (0.11-0.12)
60-69 58.48 99.75 44.02 0.23
(568.31-5854)  (99.73-99.76)  (43.97-44.20) (0.22-0.24)
70-79 60.22 99.60 41.23 0.38
(59.97-60.34)  (99.57-99.62) (41.11-41.48) (0.36-0.40)
80- 64.22 99.36 39.49 0.55
(63.64-64.79)  (99.26-99.45)  (38.91-40.07) (0.46-0.64)
Income level
. 58.54 99.82 47.77 0.14
higher 50%
(58.43-5858)  (99.82-99.83)  (47.77-4791) (0.13-0.14)
lower 50% 61.42 99.80 48.21 0.14
1] 1
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(61.32-61.48)  (99.79-99.81) (48.16-48.32) (0.13-0.14)
. 57.20 99.68 56.46 0.19
medicare
(56.91-57.50)  (99.64-99.71) (56.17-56.76) (0.16-0.21)
Hospital
level
general 57.26 99.84 43.69 0.15
hospital (57.14-57.33)  (99.84-99.85) (43.62-43.81) (0.14-0.16)
. 58.02 99.81 49.33 0.14
hospital
(57.85-58.07)  (99.80-99.82) (49.25-49.48) (0.14-0.15)
o 62.41 99.78 50.62 0.13
clinic
(62.30-62.45)  (99.78-99.79)  (5061-50.76)  (0.12-0.13)
Screening
region
. 59.75 99.83 4576 0.14
metropolitan
(59.64-59.79)  (99.82-99.83) (45.71-45.89) (0.13-0.14)
59.97 99.79 50.34 0.14
urban
(59.87-60.02)  (99.79-99.80)  (50.30-50.45) (0.13-0.14)
58.17 99.69 53.92 0.19
rural
(57.81-58.38)  (99.66-99.72)  (53.71-54.28) (0.17-0.22)
ANABAAE o] §7 Slbazle]l JIFEs) By 99 20104
FANGAR ARE olgakel AL olgad WAL A + 9]
AL, 965, AT E Fd a2 (positive findings) 7|2 &
Yatge W, SUAZAAS WgEs Solve AW, 9, FA)
AERE AGERE §9% A2 wolA ghgkort AV¢ Fuw
= ojglige] & PAnch AAre] WA BTk wH Solwi tha
kot BAFORE Fofgh Aol UUTE HARY YAAdFEE T
of o nuh ¥qhu, Ayel FAUFEF Edov, £ AEFFE
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Table 16-2. Validity of endoscopic gastric cancer screening
according to association factors in 2010 (definition of positive finding:
all abnormal findings including gastric cancer suspected lesions and

probable benign gastric lesions such as ulcer, submucosal tumor and

polyp)
Unit : %
False False
Sensitivity Specificity . )
positive negative
(95% C.I.) (95% C.I.)
(9%% C.I) (95% C.I.)
Total 79.08 90.03 97.35 0.08
Sex
1 78.96 89.06 96.33 0.12
male
(78.89-79.02) (89.01-89.11)  (96.30-96.36) (0.12-0.13)
79.33 90.83 98.36 0.04
female
(79.26-79.38)  (90.79-90.87)  (98.34-98.38)  (0.04-0.05)
Age
40-49 78.78 92.13 98.69 0.03
(78.75-7890) (92.09-92.18) (98.67-98.71) (0.03-0.03)
50-49 78.23 89.97 97.84 0.07
(78.16-78.31)  (89.92-90.03) (97.81-97.86) (0.06-0.07)
60-69 78.46 88.00 96.51 0.14
.":I"'\._-ﬂ: t|- .I I
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(78.34-7853) (87.92-88.08) (96.47-96.56) (0.13-0.14)
70-79 80.07 86.07 94.80 0.22
(79.90-80.21) (85.94-86.20) (94.72-94.89) (0.20-0.24)
20 86.52 84.49 92.14 0.24
(86.11-86.93)  (84.05-84.92) (91.82-92.46) (0.19-0.30)
Income level
. 78.26 90.44 97.35 0.08
higher 50%
(78.18-78.31)  (90.40-90.48) (97.33-97.38)  (0.08-0.08)
79.92 89.69 97.36 0.08
lower 50%
(79.85-79.98) (89.65-89.74) (97.33-97.38)  (0.07-0.08)
. 80.00 88.03 97.16 0.10
medicare
(79.76-80.24) (87.83-88.22) (97.06-97.26) (0.08-0.12)
Hospital
level
general 77.13 90.39 97.26 0.09
hospital (77.04-7.20)  (90.33-90.44) (97.23-97.29) (0.08-0.09)
. 77.85 90.25 97.32 0.08
hospital
(77.75-7794) (90.18-90.31)  (97.29-97.36) (0.08-0.09)
o 81.01 89.70 97.41 0.07
clinic
(80.95-81.07) (89.65-89.74)  (97.39-97.44) (0.07-0.07)
Screening
region
. 78.41 90.39 97.30 0.08
metropolitan
(78.35-77.48) (90.34-90.43)  (97.28-97.33)  (0.08-0.09)
79.88 89.70 97.44 0.08
urban
(79.81-79.93) (89.65-89.74) (97.42-97.46) (0.07-0.08)
77.76 89.59 96.72 0.11
rural
(77.48-7795) (89.42-89.77)  (96.63-96.83) (0.09-0.13)
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Table 17-1. Number of gastric cancer cases and cancer detection rates according to clinical findings from

radiographic gastric cancer screening by year

Possible Benign

Normal EGC AGC BGU Others Total
cancer tumor
Number of
2005 o 706,631 2,299 194 99 6,047 1,738 308,526 1,025,534
participants
Number of gastric
590 228 20 53 51 24 76 1,342
cancer cases
Cancer detection
0.08 9.92 10.31 53.54 0.84 1.38 0.28 0.18

rates (%)

¥ [, ] =]
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Number of

2006 o 1,078,384 3,649 197 124 9,523 2,092 452979 1,546,948
participants
Number of gastric
97 330 19 70 105 30 1,351 2,802
cancer cases
Cancer detection
0.08 9.04 9.64 56.45 1.10 1.43 0.30 0.18
rates (%)
Number of
2007 o 1,233,203 4,985 240 145 12,795 5,606 528596 1,785,570
participants
Number of gastric
1,086 499 27 49 128 2 1,380 3,251
cancer cases
Cancer detection
0.09 10.01 11.25 33.79 1.00 1.46 0.26 0.18
rates (%)
Number of
2008 o 725,917 2,551 100 73 7,948 3,811 304,016 1,044,416
participants
Number of gastric
604 334 7 28 94 44 719 1,330
cancer cases
Cancer detection
0.08 13.09 7.00 38.36 1.18 1.15 0.24 0.18

rates (%)
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Number of

2009 o 1,378,095 5,772 252 189 7,533 11,160 613,662 2,016,688
participants
Number of gastric
603 306 11 36 59 83 693 1,791
cancer cases
Cancer detection
0.04 5.30 4.37 19.05 0.78 0.74 0.11 0.09
rates (%)
Number of
2010 . 1,122,524 7,584 327 163 6,620 10,719 560,294 1,708,236
participants
Number of gastric
381 736 24 69 111 127 1,137 3,085
cancer cases
Cancer detection
0.08 9.70 7.34 42.33 1.68 1.18 0.20 0.18
rates (%)
* EGC, Early Gastric Cancer; AGC, Advanced Gastric Cancer; BGU, Benign Gastric Ulcer
.-':lx_-ﬁ: IL|-- ] IE ".l I

- 64 -



Table 17-2. Number of gastric cancer cases and cancer detection rates according to clinical findings from

endoscopic gastric cancer screening by year

Possible Benign
Normal EGC AGC BGU Others Total
cancer tumor
Number of
2005 o 125,348 2,392 622 472 51,590 10,700 657,841 848,965
participants
Number of gastric
29 948 412 372 361 2 1,027 3,231
cancer cases
Cancer detection
0.02 39.63 66.24 78.81 0.70 0.77 0.16 0.38
rates (%)
Number of
2006 o 177,379 3,350 747 659 74,314 16,242 1,097,244 1,369,935
participants
Number of gastric
42 1,293 556 544 580 122 1,742 4,879
cancer cases
Cancer detection
0.02 38.60 74.43 82.55 0.78 0.75 0.16 0.36
rates (%)
2007 Number of 197,944 3,208 911 908 87,816 18,944 1,340,700 1,650,431
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participants

Number of gastric

34 1,452 699 759 611 136 2,137 5,828
cancer cases
Cancer detection
0.02 45.26 76.73 83.59 0.70 0.72 0.16 0.35
rates (%)
Number of
2008 o 123,015 2,351 649 622 61,330 12,722 834,963 1,036,202
participants
Number of gastric
28 990 470 537 424 85 1,265 3,799
cancer cases
Cancer detection
0.02 42.11 72.42 86.33 0.69 0.67 0.15 0.37
rates (%)
Number of
2009 o 282,270 6,770 1,494 1,618 115,459 45,625 2,526,700 2,979,979
participants
Number of gastric
17 1,697 666 680 477 212 2,076 5,825
cancer cases
Cancer detection
0.01 25.07 44.58 42.03 0.41 0.46 0.08 0.20
rates (%)
2010 Number of 274,636 6,567 1,584 1,640 114,717 44,822 2,946,313 3,390,322
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participants

Number of gastric

46 3,088 1,257 1,437 892 378 4514 11,612
cancer cases

Cancer detection

0.02 47.02 79.36 87.62 0.78 0.84 0.15 0.34
rates (%)

* EGC, Early Gastric Cancer; AGC, Advanced Gastric Cancer; BGU, Benign Gastric Ulcer
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Table 18-1. Number of gastric cancer cases and cancer detection rates according to clinical findings from

radiographic gastric cancer screening in 2010

Number of
Number of ) Cancer detection rates (%)
. gastric cancer
participants (9% C.L)
cases
0.08
Normal 1122524 88l (0.07-0.08) 011
N 018 (0.10-0.11)
Possibl 7584 736 )70 1021 e
ossible cancet (9.04-10.37) (9.61-10.93) (395-4.45)
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7.34

EGC 327 24 (451-10.17)
42.33
AGC 163 69 (34.75-49.92)
BGU 6620 111 (1 317{5? 99)
Pol 10067 109 108 -
olyp (0.88-1.28) (1.20-1.55)
276
SMT 652 18 (1.50-4.02)
Others 121507 362 © 2(%—38 33)
0.18
Total 3085 1708231
(0.17-0.19)

* HGC, Early Gastric Cancer; AGC, Advanced Gastric Cancer; BGU, Benign Gastric Ulcer; SMT, Submucosal

Tumor
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Table 18-2. Number of gastric cancer cases and cancer detection rates according to clinical findings from

endoscopic gastric cancer screening in 2010

Number of )
Number of . Cancer detection rates (96)
L gastric cancer
participants (9% C.L)
cases
0.02
Normal 46 274636
(0.01-0.02) 0.14
0.15 (0.13-0.14)
Gastritis 4109 2756815
(0.14-0.15)
) 47.02 59.05 4.16
Possible cancer 3088 6567
(45.82-48.23) (58.08-60.03) (4.07-4.26)

0 SEas



'719.36

EGC 1257 1584
(77.36-81.35)
87.62
AGC 1437 1640
(86.03-89.22)
0.78
BGU 892 114717
(0.73-0.83)
0.92 0.80
Polyp 349 33096
(0.82-1.01) (0.75-0.84)
0.43
SMT 29 6726
(0.27-0.59)
0.21
Others 405 189498
(0.19-0.23)
0.34
Total 11612 3390279 0.34°0.35)

* HGC, Early Gastric Cancer; AGC, Advanced Gastric Cancer; BGU, Benign Gastric Ulcer; SMT, Submucosal

Tumor
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Abstract

Background Gastric cancer screening is performed on population
over 40 in Korea where gastric cancer incidence and mortality rates
are high. The screening uses either endoscopy or radiography. The
accuracy of diagnosis through screening highly depends on the
physician’s clinical judgement. Thus, the accuracy of diagnosis
through gastric cancer screening varies according to physicians. Also,
the assessment of diagnostic accuracy for gastric cancer may differ
according to the criteria for abnormal findings. Because diagnostic
accuracy in cancer screening has a significant impact on the effect
of the screening, controlling the quality of screening is critical to
increasing diagnostic accuracy. This study suggests the evidence to
identify a way to control quality for effective gastric cancer
screening by conducting comparative evaluation of diagnostic
accuracy according to the screening methods and the criteria for
clinical findings and analyzing the factors that affect diagnostic

accuracy.

Methods This study analyzed the positive test results and the
cancer detection rates by the criteria according to the screening
methods (endoscopy or radiography) and the accuracy rates for the
examinees who received the gastric cancer screening by the National
cancer screening program from 2005 to 2010. The criteria of
diagnosis are divided into two categories. One category 1is the

positive findings that only include the findings that are suspected of

- 82 - A



cancer. The other category is the positive findings that include all
abnormal findings such as gastric ulcer, polyp, submucosal tumor.
The accuracy assessment is conducted based on the records of the
examinees being registered as cancer patients in national cancer
registry within one year from the cancer screening. The accuracy of
the screening methods was assessed after standardization of
subjects’ age to compare the accuracy levels by year. The study
also analyzed the factors associated with gastric cancer detection
rates through the screening program and the accuracy of the

screening methods.

Results The analysis of the national gastric cancer screening
data of Korea shows the number of people who took gastric cancer
screening through the national cancer screening program rose by 2.7
times from 1878120 in 2005 to 5,123,932 in 2010. As for the
methods, 54.6% of the examinees chose radiography and 45.4% chose
endoscopy in 2005, whereas only 33.3% of the examinees chose
radiography and 66.2% chose endoscopy in 2010.

The cancer detection rate for the examinees who used
radiography screening was 3.7 persons out of 10,000 in 2005 and the
rate increased to 6.6 out of 10,000 in 2010. The cancer detection rate
for the examinees who used endoscopy was 20.4 persons out of
10,000 in 2005 and 21.7 persons out of 10,000 in 2010 showing a
minimal change. Meanwhile, the cancer detection rate of the
examinees that used endoscopy was four to seven times higher than
the examinees that used radioscopy for the screening.

The sensitivity of the radiography in connection with the positive
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clinical findings based on findings of suspected cancer rose 16.3% in
2005 to 28.2% in 2010, but it is still significantly low. The sensitivity
of the radiography in connection with the positive clinical findings
based on entire abnormal findings rose 20.4% in 2005 to 36.8% in
2010, which is still low. The specificity of the radiography was very
high with 99% regardless the criteria.

The sensitivity of endoscopy based on the diagnosis from findings
of suspected cancer rose from 53.6% in 2005 to 59.8% in 2010,
which, nevertheless, is not overall high. The sensitivity of endoscopy
based on the diagnosis from the entire abnormal findings rose from
67.3% to 79.1%. The specificity of endoscopy based on the diagnosis
from findings of suspected cancer was very high with over 999, but
it fell to the range of 90% in 2010 when it is based on the diagnosis
from the entire abnormal findings.

The study found that the sensitivity of both radiography and
endoscopy tended to increase from 2009. It seems to be related with
the quality control of national cancer screening was launched in 2008.

The study analyzed the cases of the positive result of cancer
diagnosis from the entire abnormal findings of 2010 to identify the
factors associated with accuracy of radiography gastric cancer
screening. The data analysis found that sensitivity and specificity did
not show a significant difference by sex, age, but it found a higher
sensitivity in the low iIncome group, in general hospital examinees
and in rural area participants. In order to identify the factors
associated with accuracy of endoscopy gastric cancer screening, the
study analyzed the cases of the positive result of cancer diagnosis

from the entire abnormal findings of 2010. The study found that
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sensitivity and specificity did not show a significant difference by
sex, age, Income level, social geography, but it found a higher
sensitivity in local clinic examinees than in general hospital
examinees.

Not only the findings of suspected gastric cancer but also the
findings of gastric ulcer or benign-looking gastric tumor show a
significantly higher possibility of the gastric cancer case within one
yvear of screening compared to the findings of normal or gastritis.
The tendency was also found in both radiography and endoscopy

screening.

Conclusion The analysis of the accuracy of cancer screening
performance in Korea by method using the national gastric cancer
screening data found that the accuracy of gastric cancer screening
by radiography was very low. The accuracy levels of the gastric
cancer screening tended to increase since the national cancer
screening quality control programs such as the screening provider
evaluation began in 2008. Yet, the accuracy levels of radiography
screening are still very low. Therefore, it is desirable to recommend
endoscopy as the primary method for national gastric cancer
screening and radiography for the cases who are difficult to receive
endoscopy. Also strengthen the professional training is highly needed
in the field. The accuracy levels of endoscopy tended to improve
since 2009, but still are low compared to those of Japan, and show
different levels of accuracy by screening providers. Therefore, the
quality control and professional training should be enhanced to

increase the accuracy of endoscopy screening.

.
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The findings of suspected gastric cancer showed a higher cancer
detection rate compared to findings of normal, but findings of benign
lesion such as gastric ulcer or polyp also showed high possibilities of
diagnosis of gastric cancer within one year of screening compared to
findings of normal or gastritis. Further study is needed to establish a
standard guideline for follow-up examination or management of
abnormal findings from gastric cancer screening.

Key words: gastric cancer, screening, endoscopy, radiography,
validity
Student number: 2005-31197
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