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The ideal way of lung cancer screening to consider
‘ the balance of benefit and harm

il B

KBHFSLRRNRE > 8 —

BATHERL Y 5 —

M T B

Tomio Nakayama

Department of Cancer Epidemiology and Prevention, Center for Cancer Control and Statistics,
Osaka Medical Center for Cancer and Cardiovascular Disease

Abstract

The National Lung Screening Trial (NLST) as randomized—controlled trial that evaluated the effec-
tiveness of the lung cancer screening to compare low dose CT (LDCT) with plain chest X-ray demon-
strated annual LDCT reduced 20% of lung cancer mortality than annual plain chest X-ray. This study
demonstrated the mortality reduction as the benefit of annual screening with statistically significant but
reported 25% of positive rate and considerable number of death within 60 days after diagnostic workup
and therapy as the harm of screening. The assessment of the study result is difficult in the meaning of
comparison between benefit and harm of LDCT screening. The study result caused controversy about
whether LDCT screening should be spread in the point of view of comparison of benefit with harm.

Keywords: screening for lung cancer, LDCT
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Evaluation of diagnostic imaging
~ low dose CT for lung cancer —
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3-3 Nakamichi 1-chome, Higashinari-ku, Osaka 537-8511, Japan.
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Abstract : It is difficult to evaluate whether to have to recommend a new modality as a periodical screening program,
although increasing with the power of detection of tiny tumor by improving of diagnostic imaging. The randomized-
controlled trial which to evaluate the efficacy of cancer screening as most importance approach, is necessary for the long
period and every tens of thousands of participants. National Lung Screening Trial to evaluate low dose CT screening for
lung cancer demonstrated 20% reduction of lung cancer mortality according to the study protocol. There is, however, no
movement to recommend low dose CT screening as a national screening program for lung cancer, since 27 percent of high
diagnostic workup rate and high fatality of biopsy cases. It is necessary to plan epidemiological study to evaluate a new
promising modality as possible as an early stage, because there is unequal between the diagnostic modality and medical
evaluation for cancer screening.

Key words : RCT, Cancer screening, LDCT
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TEREPLBESIITVELRN., IREELERYHSE
PEEECTHYLTLIBRZEFEL TnnI b,
YooM= b RayTISA TR, AT IR—aviE
B4 B ELATRY, ZO7YA Y PFEYTHo 7z
P ED DPOFMIAS TiER .

2. BB TOT 4 LMELERERZ D 1
(Mayo Lung Project)

MRS e LT, 70ERICNCIEED4 DD
5 ¥ ¥ LALHBRBIT NIz, 209 bRERKOFHET
% Mayo Lung Project 7% X &% AW FiERZ DE
BRRERE L CTEERENTE R, 1971 FICHE SR
I DME TSR LOREER 021 %% 4+ Bl
ZREELAMBECEH )M, 4y FRBEICIEI RO
X e RS RAe L, NBRECEE 1 BOR UKRE
EFHRTLZICLED, 6EMOMBHERBICSE
DEFHEITIFETH-72(1]. 198347 B OB S THEE
MOBREMBRCERLCZEIROLNT, W XHEE FL
IR RSB IR eV E W I BRI o Ly
LIOMETIE 4 7 ARZEICEH Y L TONLERED D
VIFIGAT VAR BENE P BEIRSESH LTV
(a2 3i—Yay) REOEHLEOMBE AT, BF

Table 1 Mayo Lung Project® FfiiERERB DIRR (SCHR(1]) & v FERR)

FaeEE popiickis
WZRR 90
BER X 4 66
WEgefaE 18
BHFER 6

BENFER 116 160

JOER X H* 43 48

FEIR 73 112

&t 206 160

* L RPLUATHRE SN XBEERT. BIEEICBNT
LEIHOHEORNOKREUNCECHE X B35
LTWBL0OWP%EL ol LR RLTWS,

FEBEDTATBREE (T LR T 46 BIE B DL v (BFZEEE 206 61,
FEEE 160 B1) &) FR (Table 1) 206 fEPEA X 4
BEICL BT, [BURRIFHEIL L, RHZE
LCEBHEBE 2% FETH] &) BREZIFINEE
EnTa izl

3. MEREZTHS 4 LLHEREERTD 2
(PLCO #%2)

201 14E 2RSS 1L7-PLCORFZE (Prostate, Lung, Colorectal,
Ovarian screening trial) (%, 1993 £ 5 &XKTTb/z4
DOBBRDVFARS (PSA F VBV IRE, WIBEH
X e BWi-iE, SKERFELRVW -KBE, CcAl2s %
FAWIIRBERED) & REICEHE L 2 KBEERCT To 5.
FfifEtRe DEFEMM & L Tk, Mayo Lung Project TDBEI%
BiEi = FTRE S A 7-01C, BHRE L 10FCEREL, /-
10% FIBEO/NE R TERBLHGELZRETED LY
YTNFAXBHISTHTAE LTERENAB] KEEE
D 35~TAFNEL (BEZMbhv) % 1993-2001 412
BEL, i HITT I Ab L7z 154,901 AESE
Eh, £10H Gr4mE) OMIFEMXBEEIRET AN
BEEIEMABICEI Y ), MBMERTHE 10 EFBHRL 72
(Fig.2). ZOERERBETRHOMIEEDEL AN G
PEREI20.99 (95% EHEX [ 0.98-1.12) TH 1, MZBELH
X#EROCITERSENRE R WV I FHRTH - /2.
L LBLLOBRREETCROMEZ 5 L, FREBES
FHOBETREAI1L% ORECRBIHEFRENTEY,
FNRNEBCTEELEZLEWIFERTH -7 (Fig.3).
WMRZOE T I0FEBHTLOTREIBE L2 HEL T
AW, LORRFEARLLTREZEETE R\, &
LLOYARETEIBESIIZ2~6B BELE R LN,
Mayo Lung Project £ iZ& EL bR L o7z, HEOD
HAXBE DEROXBOBEEOE,PLEZ A&, PLCO
DFPE Y BHORLE2MBTELRFTHY, BRESH
WBEL BRI TTHDL. COFBLIZEEPOCEZLNRS
Z &1, Mayo Lung project DEI Y i \CRIENSH D, HF
ZERENHRE Y X 7 DBWERICZ o TL T o 2T REASR
wBEhs,

4, FERRE TODT 4 L{EEEERIZR Z D 3 (NLST)

NLST (National Lung Screening Trial) &, % 1 H DR
ECTOEMMETFME B E LT22002E8 057 bN
7B HRERDRCT TH A, WHEIZP % & b 30 pack-
year DELEREZ HT 5B L L, 53454 BIBEH I, #F

ﬁx(@1@%ﬁ$ﬁxﬁ) B (ERD) BEMET
[ N : 1
Intervention &
baseline 1 2 3 eeoe 18
77,445 67,037 64.706 63.305 41,403 77,445
/ (86.5%) (83.6%)  (8L.7%) (53.5%)
154,901 FRYTSH SR
\ (Intention to Screen)
Usual care & 77,456
77,456 (  ):compliance

Fig2 PLCO OFiERZBOERI 7 T2 —ib (XE3]L Y ER)
SEEDIAILDWTIE, FERYEFLEREAIFIEE U 2.

162



14004

Intervention group
---———Usual care group
12004
1000
2 !
& so0d :
2 :
g ] :
- = .
O 1
400+ :
200+ E
+§&-m§§% :
0 1 2 3 4 5 6 7 8 9 10 1 12 13
Time Since Randomization, y ’
i Intervention | 46.6 | 73.4 | 85.1 | 955 | 99.3|105.5] 1102 118.5]125.0]127.5| 135.5|138.1 | 140.4
FETTZ | Usual care | 38.8 | 72.0 | 86.0 | 98.4 [111.9]115.9|121.1]126.9|131.9| 134.4 | 136.4 | 139.7 | 142.5
BRI TNR -20% | -2% | 1% | 3% [11% | 9% | 9% | 7% | 5% | 5% | 1% | 1% | 2%

Fig.3 PLCO ORIEMEFETEHOHERE (CTEBI& WIEE L T5IH)
REFETLIPS 2FBICBVWTERTRE B BP LEPHRLACTOEREIN, REORKREZIPLHNSETEFHEEL L.

FoRE L 3 IREEICEMES CE VAT S HEICEE 1|
3 E0MS (BrEi 3 ERE CT, oREICIImETE
FX ) PRI N4 FRERFECOVTIE, 4 mm L
L OB LY VoEHERR K% “Positive” & ¥
EBETAH)EDYLEN. SEHORS TREEIHIFED
S VWESIX4mm L ETH > T “Positive” & ITHE
LawnwZ k& Enz, RBHOE, 5 E0E88 M T
FEBEMS T RRBEIC L NT 200 (95% BHEEKX M | 6.8-26.7, p

=0.004) %ORMBRCEBRIGEIH L LR ENT.

WO EIERILTHEFIBE T 12352 <,
ZOEFIEECOE 874]) TIEIZHETEHHDT
HY, TEREWAREOZHIE D LEITADFET IR
L, OWCTEETRRRCIEIT ST LTSN (BA
BRI L ) BEFAOREREHS Lz LT, &/
M5 HOEETRET 50T, 2FERFECIED Lk vs
SRS L e WO TRERIF RV, EWnIHEFEL
EEEEOHICTHhNTEI). TOWEIE, FTEOEK

BT 20% ORTEBRIDGREEELTH Y IV A4 XE
EEHELLDDTH DY, TNBVo720Hotzb v K
T, B EHAZINAEREPRBRTHA. Lo LEBEIE
BREOE L LRBERE - BECHETIBERENSL X TH
b, ESNT-ERBRERE, WEE 2838 27%
EBENCE L, B4 AL AU EBERELET S L
WIERTH o7 (Table 2). FHEERELIEEICESD
BELZERERIIBD CEL, BEREYELNEIITEE
L 7B 8 649 Bl 1061 (1.5%) 2SHREH 60 H BLPA I
L #HEL TS (Table 3). T DD F I
ERWREEEFRDNO S O (ERIEPMIEE) &I T
WHIZE L, HEVICOEEREILL AR ZPBVE W
IHZREEZADDTHo7z, TDEHI LRI Eehs, BEE
FiES#4 (JASLC) %3 Lok Li-F&E, CTHRZ %%
PHRERE I H B D DL LTETT, Natonal screening
program & L CHRHAT 281 & i34\,

Table 2 NLST OARBHER (CrEk4lL Y EIH)

A (LDCT) %

EE (B X ) B

spay ERRE ERG  OBRAEE oo ., BRRE WRN  BRAEE
% (%)  MEEAE%) (%) X (%) MEEAE)* (%)
e 26,309 27.3 10.2 62.4 26,035 9.2 3.0 87.8
2Bl E 24,715 27.9 6.1 65.9 24,089 6.2 1.8 92.1
3[EH 24,102 16.8 5.8 71.3 22,346 5.0 1.5 93.4

* 5 EEED L VHTRRENCE follow up, BERE, WBWELR EVLEREMNOES

Table 3 NLST OffEREMNDLEITEICL 3EBRE CZatl4lLY5IA)

A (LDCT) B

E (R X&) B

AR s stww BEOEN w TR mews sem B2POF 5
BRI 509 76 33 31 649 189 46 29 15 279
%ff'i 344 69 26 26 465 130 42 28 14 214
%ﬁﬁg 71 2 0 2 75 22 1 0 1 24
60H LA 5 4 . 0 4 5 ] ! 11
T (1.0%)  (53%) (1.5%) (21%)  (10.9%) (3.9%)
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5. £&8

ZDEIC, VAMEOFMHFEL LTDT V¥ itk
BRI, KEE,P ORI TAb0THE. ZEOMRE
BEPITTCERET - LB NERICIIRE A N A
TAWEBAL T BEERENS Y, BROBFIIES TIX
v, B—ORBTELNIERIFEEICHE S mE
DEREEET 554 (PSARHWIEIMRERSTO
ERSPCI51& PLCOISIDFERDAEE) b5V, MHEETH
BOPYLLERFRD &) HRTREP?ZHETAE
ELBBRS T,

EEINEHS T, EFVGHTELIZ) L) HAIEZ
BoNDd, EFVSIROEE, LER/ITA—FDIEHE
VAP RL, Thbh, BE—OfEETHELNL/T
A= DRRFEIFEETH->TdH, FOMEDEIBFE
NTVWEPE)PPELNE L, BEHOFETEL NN
S A=Y EHAVEASIE, “VWEIRDT Ko T
WROBERIFERENS., TLEFUFELVBRE ) D
BITRES TR L, TFLO B L YFEL/T A—
S ERWTHEREIELLTREELD 5.

ERBEEATE, BEOIWRBEERENEEITH LA,
BARZOFMIERLEL V. EREEZROERIELY
A%, FOERIW L CEHMEIEH T D ICHOBHIrI)TE
5. RZHNOFAYEET 2561, BVEICEEN
R EET AR Va—VERELZTNTVIT 2,
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