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Lung Cancer Screening

Young-Woong Won
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Lung cancer is the leading cause of cancer-related mortality worldwide, including in Korea.
Although various treatment modalities have been developed, the prognosis of patients
with lung cancer is still very unfavorable. Most patients with lung cancer are diagnosed at
an advanced stage, and palliative care remains the only therapeutic option for these pa-
tients. Accordingly, early detection of lung cancer may lead to a decrease in lung cancer-
related mortality. Therefore, considerable interest has been generated in the development
of screening tools to detect lung cancer at an early stage. Although chest radiography and
sputum cytological evaluation have been used to screen patients for lung cancer, the sen-
sitivity and specificity of these procedures are not adequate. Recently, low-dose computed
tomography (LDCT) has emerged as a promising screening technique, and several trials
have demonstrated its benefit in the high-risk population. One such well-designed and
well-conducted trial, the National Lung Screening Trial (NLST), showed a 20% reduction in
lung cancer-related mortality. Based on the results of NLST and other trials, screening for
lung cancer using LDCT is recommended in asymptomatic patients who are at a high risk
for lung cancer, with regard to age and smoking history. The present report is a compre-
hensive review of available evidence on the benefits and risks of lung cancer screening

and summarizes some recommendations.
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1. Hie| MEZAAO CHsh AlHE AR S
1) He| MHAMENM MEH LSS EH(low—dose

computed tomography, LDCT)
(1) National Lung Screening Trial (NLST)

nf=gof| ] AR #H|oho] AHHAAFZA] LDCTE} F-HFohe
2% (chest PA view, CXR)< ©]-§-3 A AL} B }o] tfsf B
-5HSATE 200218 58] 20041714 55A1 58] 744171A] 2471 30
T (pack-years) o] FAE 7H F-5/409] QIFE tAC 2 51
ot A= 6.59(F SR 5t =24 2H2= 3L, 20021 FE
2006 A7HA] A-HAF Al Sl om, 2009714] S22t =3
o} & 53,4390] YA E S2E|%111, 26,7150 LDCTH]|
26,7240 CXR-o]] BAE|QITE LDCTFol|A 7,191 (27.3%) 2]
S HAF ST CXRZNA 2,38750.29)2] 3|giAS0] ALl
A Fdazdo] WA= Glom, o]FoA] HY> LDCTH % 292
(1.1%) 2} CXR: % 19078(0.7%)°] 714191 HAHE Faff Akt
tl. LDCT AR U (sensitivity) 2} 50| = (specificity) =
717} 93.8%2} 73.4% %Ik ESF LDCT A AR F/daxof tigh
OFAJ | &= (positive predictive value, PPV)+= 3.8%%1.0H, 24|
Z1£ (negative predictive value, NPV)+= 99.9%= LFEFGT] HhHof|
CXR-ol A= PPVE 5.7%%1.01, NPV 99.8%% T AHAAS
&l H|o = 2k u] A} Fof stage IA = R A= LDCT
ol A 13260 B CXReof| 4] 469 2 LDCT-0] 25| Wotd vE
o], stage IIBE] stage IV 7ko] M= 3jo] = GIoiTH3], sy
E2 LDCT0|A4] 6459]/100,000 person-years 2 CXRy-0f| A]
5720|/100,000 person-years (rate ratio, 1.13; 95% confidence inter-
val [CI], 1.03-1.23) 0.2 H 1 E|}. HUAPG-E-S LDCTollA]
24778/100,000 person-years ' CXR-oJ| 4] 309'8/100,000 person-
years 0 2 LDCTol|A] 20.0%2] APLE AT} Qe Zlo =
LERFTH95% CI, 6.8-26.7; P = 0.004)[4].

(2) Detection and Screening of Early Lung Cancer by Novel Imaging
Technology and Molecular Essays Trial (DANTE Trial)
oJerajofol A 20012E] 20067k WE AT AHHel
HARl AGA| LG AN sputum cytology test) 2 CXRO|| LDCTE
F71st= AEAre] mto] thsli A SA-8HATE 60AFE] 7447}
A SR B 2070 o)) FAAE e =2 BRItk
247210 mEA7} E29T1, 1,276'H0] LDCTo|| 1,1960]

o Wasech 3NLAGEHDES 74 B
FAPE % Hoko 2 A0 TR 42 LDCTOA 60

(4.7%)0F TRl A 3478(2.9%) 0= HLILE|]eE HoFIT A W
717} stage 10| 1H FAH= LDCTE0lA 2.6% (3378) 2} thzof| A
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10% (12%) 2 EA/4.© 2 01817 LDCTZol A 70| AE2]
AHHP = 0.004), ZA)7 5432 60% Tl 50% % B]S=5FATHP = 0.347).
HANGE 9 QRAALE BF 7 7o EAMCR f9
3 2jo] S Bol] QkteHsl

(8) Danish Lung Cancer Screening Trial (DLCST)

H|of| thet A=A LDCTE Al2Y6t w2t ool thgh
AHHARS A3EHA] Qe tizetoll gt Hj Aol e} 200419 5
E] 2006\ d7F4] qliut=0] Td7]kof A ALE|SITE 50-704]] Aol
o 17t dd Sofl 2070 ol SR g AR E e
SE9ITt 4,104 9] @A} FEE AL, 217 2,0527 0] LDCT+
I} 2wtof] v = Uek LDCT: & 594782 w3 A}olA] 897719
g Zdo]| THE I o] 2578 ] T dR}50] 403]9] H521Q 5
7HAAL Al B S LA, 5 1778(0.83%) 0] #H| Yo = Xtk
E|2131, 97(53%)0] ZIth A] ¥7]7} stage I0]9] Tk LDCT AT A
o] Slor -2 79% 1 BT 1790 HRFek) % 119] )
7FrsA ARE ke, FAIFetaRe 579 SkatollA| AR

E|AEHe].

(4) Multi—centric Italian Lung Detection (MILD)

20051355 2011'd71A] olge]otol|Af AlR¥E A=A H e
AEHAEA] LDCTR} AEAALE Al ohe tit-& HlaL
ST 20718 o)/d2] 494 o] THALS T o= 5F31TE 4,099
5] @A FFEIAL, )% 2,376'80] LDCT-(d LDCT
Al3Y - 1,190%, 2 d LDCT A3 - 1,186%5) 2} 1,723 0] thZ21L0 2
=Sl A4 A< AFAPF LDCTHET tjztof| Kot
o] AR ITh(89.7% T 68.6%). 277 443G
oJ¢laL, Zktoll A Zof 6d F<9F =22k 8kt LDCTHol| A &
49750| H|40 2 A, Kk A stage IA7} 57.1% W stage IB
7} 8.2% 65.3%7} stage o] A =i} H k2] =24 E-(cu-
mulative incidence rate)-2 T Z<* 310.9/100,000%, 24 LDCTA]
S+ 457.0/100,000 7} i LDCTA| 3 620.2/100,000% 0 2
LFERGT], QM PLE & th 22 108.5/100,000%, Zd LDCTA| 32
108.8/100,0007 2} uj ] LDCTA| 34+ 216.0/100,0007 © 2 LFERE
L, 7} - Tbo] HGAREEo A1 9] A AR Abol= fiITHT).

(5) ITALUNG

wI9Fe] AR A LDCTS A% ¥ 23} vz s Al
MAAE A O 2 Bk ofelofol A Al Bl
QAolck 55-69412) 20914l o] 4Fe] FL 71 Q1T Ae.
2 5}k 3,206%9) SR 5o, 1,59389] 3R oz
0.2 WP, 1406%2] SIHAPHLDCT AMEAALE Al
9Fek LDCT A73A15 A]2) ¥R 51517} 5] 2092011406, 1.5%)
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2) Mo MEAMZN ERE=EH(chest X—ray, CXR)
(1) Mayo Lung Project (MLP)

Mayo Lung Project= #|9+0] AHHAFE A CXRE] &gt tfh
2|z 0] B2L9] 2ot ASitt CXRIF AHHAS 61A7H vl 471
Hujct A|get= A AA R Yk E 9 vfd CXRE} A
£ Hirsh= RS Bl wsl= AR 197195 1983W 7] 4=
Y| SiTt 454 o] A FAAF 10,933 0] 5 EE| ATt F2H
HA)E: Foll AT AR ol 4,6187 3} T 5o 4,5937 0] WG =9
ok - E 2AMA Hoke] fHE-2 0.83% (919) = UElstT
HE AL oo A Fof] AEHARLolA] 20678 (4.5%), T
ZtollA] 1607(3.5%) 0] H QO = Xk QIck 20 Fete] =2
Z Zof|, HUATGE- A EHARE A 4.4/1,000 person-years¥}
tfj 230l 4] 3.9/1,000 person-years= 1 L% 1CH9,10].

(2) Prostate, Lung, Colorectal, and Ovarian Cancer Screening Trial

(PLCO Screening Trial)

i #eFo] AEHARZA CXRE Al Sh= AEAARE} LHHA]
ARz Lol ATEHARS A8 g & Hlawshe
19939 58] 20019717 BALEEL 31917, 20049714] Al
S A5ttt 5541 E] 7447172 dyielo]
go] TEH o, 7746470] AEHALE AldYshe AEHARE

FIEL 55 Al 8.9%%oH, FHTH F 6.6-7.1%3TE PPV
S22 2.0% Y 18/24/380) Z2F 1.1%/1.5%/2.4% 2 LFERGTh
FAAE M oA PPV G5 A 5.9% 2 19d/2/3W0]| Zkzt
3.3%/4.2%/5.6% = EFGTh AEAA LA AEHARS F5l
30670] HoFo 2 ke, tiRLol|A] 759o] H|eko & Atk
B9} 5 ol A #|Y et A] stage 1019 BHAb= 217t 50.4%
274% % 2 1E|QiTHi1).

2. Mol st MEZAAZ A chest X—ray EE= low—dose

computed tomography2| AtYE ZtA S 1t

FUAE e 2 7 CXRO| ATE AR thgt PLCO Screen-
ing Trial A¥}= 193004 o] 50] Ql& 4= Jrkal B 1s}3iA]
TH12], oF2] HoFe] AR Al CXREY ARGl tieh FA= &
Z-2oltk Foke] AEHAEA] LDCTol| gk A+ FollAl, 303
| o]FolHA] 554 o] 1Rl t-E tAe = A+ NLSTO
A] LDCT+= CXRe} H] 15} 20% 0] HQPANT-E-2 A AIZTH4L.
SEARE GA| Hgke] 1Tl 2071 oAk FAA}; = 604 ©]
o] FEAAE O & g DANTE Trialof| A= LDCT0]|
A APLE st AFS B ou AR O 2 o= (ot
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cH13]. 21} DANTE Trial& AFg-E)42] o] 2 =5l
L u| 2 o) SRS B I on, S AR IRHE B9k

9132 Y14F0 2 3 DLCSTS} MILDAFOAI= LDCT7} sgiat
RS AP EelS-S B Tsieire). Skt U o
FEOIH LDCT7} sIhAh 8- ZAInH B3k E ¢x) 23
ouh Hrh AR ATHA L AT5HE o 23S w23
NLSTO19] 235 uleho 2 AMZAR A LDCT7} oot &
S 7 5 GIekL HOJEE, T3 NLSTAT ol were] 1)
<ol wet o] EFHGL|) TSl HHHARA LDCTE
SIF2olIA 53] 58401 9ir

3. ol CHet MHEZAAZ A low—dose computed

tomography?2| Et&

Tz
o BAA E= o mlsE Fojof gtk NLSTH Axto] 9f
ol FH ko] AEHAE A LDCTO] R 94% = A2 o2
=2 HolA|uk, Ho%= 73%E H| WA Hokrh NLSTSollA]
LDCT %= CXR AHHALS F8f 345 Hl 1At Fol
A1 98.19%¢%1 9,397780] F=7}4Q1 XIHHALS BHfth 53] LDCT Al
AL 2] 90.4%8] 6,369 0] F7HAARS WKL, ZH7+e] 5=
7HAAE Eol H|9E Reheke a3 Ao Bl thaa ok oA
AF+E-2HY (positron emission tomography, PET), 23.5% (171/728);
79 A A< (percutaneous cytologic or biopsy procedure), 63.2%
(98/155); 7| AW A7, 51.6% (158/306); ZIEk2] 4243, 69.7% (207/
297)) wheb W Boliei 27bel W7kl ALE Wa o)
Al El=d), ololl e F=7HARI HIg-o] 4 Q B, 7-9-of whabA
= 2AAHT 2 352 AAFE kel tish AlRYsHA &
= A9 A frdelior
- Iol|l A AR e Fo] WA e Qltk o] &
5ol tiai A= NLSTAFo| AR 2 a1sk¢l =], LDCTO|A &
Jaxollont 240 & Heko] ofd oM Aeko = ZIcky u)
RSOl Y] TSRS AT HH ohSak Aok HARAE F 60
OHfjoll A AP 0.06%0N A 2HAYSFHRIL, TR &S 0.36%])
A UrEbstTh oS- oF ol A AN A3t
A skl o, St Ee titkr= e Als
HPAYSITE AR T ol A AR L= AL o] fof B
W52 4.19)/10,0008 1L, St TS HRIE-L2 4.590)/10,000
O 2 W E|QITH4]. T AR P FTHARI] AL
Fol HF A e |7 B |7HE QT Bl A7 W AJAlA
o

S7PI7 1= 2AIRO] 3l 5 ltHi14,15]. whebA 7
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4, Low—dose computed tomographyS St H|2fe| 7|
ZIEH 2 = X 22| ol JiM St
Arfe) B o] 27]ekAolA WEHE Fohn
AEE 2710 Agahe Zoltk o8 B HETIL
& 7)A18F 4= 9lojof B} NLST, DANTE, DLCST,
MILD, ITALUNG 59| LDCTE ©|-8-3t #|9r2] AHHA d4t=
O] AWE HH, $F 422 LDCT AEHALE A3tk o] =
-of| Blgke] ek 27]of #H|Qto] 2tk QirH4-8]. =48 7] 9] #H|9F
o] A7 | Bk £-& o 58 W= 512 27]0] W] 444
A7} V55| Roleka At 4 Sk velA LDCTE
ol gt sote] ARAN} 27 |EHS B9 o 52 AHNIT 5= ik
2h= 7Hyo] 7Hsstth 1993 51E] 20051 d7F4] th=7}of| A 31,567
o] 72| 9JRFL tAFO 2 A LDCT AT
(International Early Lung Cancer Action Project, LFELCAP)o]|A]
& 4847go] H|oko 2 ATE|QIAL, o]Foll A 85% (41278)7F /A
O = stage [0]3{T. 0] 4127 F-of| 4] 3757g0] 4] HA|sS ek
a1, 2972 efatekaroluh AR B E WAL, L] 87
& =5 A ook Ak 170 ool e dAls S v
=9 101 AEEEFFA)2 92% (95% CI, 88-95) 2 1j-9- =%k
o vho] 2] 2RkR] oR2 872 51 ouje]] A o] Abg-atiTtie).
oFA7IA] 7] # ool Tt 2] HA o] Aate] hefa] FAFe
xS0l o3k Bt FA= FEstH17,18]. shA|RE #HEkd
T2 27|90l X3E7]9] Hgtel vl & ol 5 Helth=

20

A2 B3l QIeH1,2,19]. wh2bA] LDCTE §3fl 52| £719]
& st a4 Aws AREe A ol WY Qlet

>
o
i
o

N

Al 4= el & 4= Qlok

ul
_l

5. HMEHAL| EHE HA00 st 20t

T Toke] 7MY &3 YYo= HU 90% HErt SAt
Aol A= AR dA UtH20]. web 27]0) #Hghe A
st pa2] AAIE S8l AFE AAdste At ohet 5 A=
Sl weke] WS Eole A B3 T3tk £3) S A
7180 2 Rz Qe 27kl o] wowmA vl A7det A
S5 AT FFE HUE EL o] AR it
Aol ApEA .2 Frofet w@AE A LRbeloll viste] ¥
ool chet I A =7} e = ek I B2 FEEA
5 WA Aol Fofste 54 A AEAARS HEsHEA
SUE] AT AC R o o ek whHel AEAAE F3f
SAAIE T AT Hetol HiR Aol Eof TS ¢
< 73eke Zloltkehs 7MY 7he sttt aqfiie] wEAE HiA
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2 3 QoA SRR FAE-S BRIk 1
KALOLHR1], DLCSTRT = A4 0 2 Qi Ab 8918
FAA A ok 202 W BkGrd A Fe4: LDC
- 11.9% off T 2+ 11.8%, P=0.95). 3}A|9F LDCTS] AHAA}
ol ket wjgAke] Gl MapH Qo] ot B4
, S-S A AR LDCT 2} G347l old 31
59| 17797} FASFAOL S A A0l GIE FHAHE £ bk ok
1L4%5to] 212 5ITHP=0.04). vHle] 1§52 A1 e]
912 AL @A} Fo4, LDCTR QPR Adololdl w33
2 a7%7o] th] FS ARSI SAol9R TR EL
10,697} F9hE ARSHE 2103 Lhebde2]. % LDCT A7
R} AR Ofeh-FARTRCHS ATl ufet Siopapo] wat
SHz 2102 FHhEIch of2] QAR T ATl B 7
B3]
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oo g e R
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ud ol rlo

6. SIxH miete| MEZALof CHEt o Aret

American College of Chest Physicians (ACCP), American Soci-
ety of Clinical Oncology (ASCO)[24,25] % National Comprehen-
sive Cancer Network (NCCN)oJ| A= #|99] S (NLSTH -
5 AR 5kof 55-74410]HA, 3071 o] A T w41
7F154 otf9] QIS td e = LDCTE AEHARRA] Al
& Haskar Qiok AEPAN A 2A A A =27t 48 7hsRt
7= i Al 22 Harsl| = SHA| Tk rg =gt Ao
HAFLA o Tgt HARRS Gl Aotk 91T o]
ol tsfiAl= wte] AAEHARZA LDCTS Ald¥sh= A
o] 27] ¢b7] wizoll sk YIA| ebtk

A

ol o
=l

1o o om
o 1o o
A ro

N
T

FHe] LT (@ S, 5574401 AL, 3071 o] Fe] 54
Akt =717E 151 o] <] Qlhe] Hisl LDCTE ATEHARRA Al
g 4= AT LDCT A8 AR #|9S A &she o= ks
o) g Sl AlElofor sh, SAlo Tl digt nate
TR thFofAlof Atk Rt H|otol tiet AEHAE AP
off kA /Aol Al efata], vl-g-2] Bl 4ke) Q) wej M) Ak
Hee st AEgAre] AadigA] HArdate] ofetz oful
£ ApAs] A et Qi
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