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The Evaluation of the Effectiveness
of Low Dose Helical Computed Tomography Screening

Tomio Nakayama'; Takaichiro Suzuki!

ABSTRACT —— Objective. The low dose helical computed tomography (LDCT) screening for lung cancer is attracting
attention because of its high detection rate, ability to detect small tumors, and high survival rate of detected cases.
However, an epidemiologic study in which the endpoint is cancer mortality is necessary to evaluate the effectiveness
of cancer screening because these case studies have easily contaminated biases, Method and Result. Japan Lung Can-
cer Screening Study (JLCSS) is a cohort study that compared the lung cancer mortality rates of CT screened group
and chest X-ray screened group as an endpoint. Since 1995, 46,733 people registered in the CT screening group and
91,970 peaple registered in the chest X-ray screening group. and they were followed up until 2002, Conclusion. There
is a problem to cancel three disadvantages such as high dose examination rate, cost and radiation exposure in addition
to the resuits of this study for LDCT screening. The spread of the LDCT screening for lung cancer cannot be recom-
mended until this problem is solved, (JLC. 2006;46:371-876)

KEY WORDS —— Lung cancer screening, Helical CT, Mortality
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Evaluation of Low Dose Helical CT Screening—Nakayama et al

Table 1. Summary of the Low-Dose Helical CT Screening
ALCA Nagano ELCAP Hitachi
Study participant
age (vears oid) 40-79 40- 60- 50-69
smoking smoker smoker
Beginning of the study 1993 1996 1993 1998
Participants 1611 5483 1,000 7.956
Cancer detected 14 23 a7 36
First Detection rate (%) 0.87 042 27 044
screening  Mean tumor size (mm) 198 151 138 170
Stage IA {%) 71 91 81 78
S-year survival (%) 76.2 . .
Total participants 7891 8,303 1.184 5068
Cancer detected 22 37 7 4
Repeated Detection rate (%) 0.28 045 059 007
screening Mean tumor size {mm) 146 1290 12.1 16,0
Stage A {%) 82 86 -7l 100
S-year survival (%) 64.9 - - -

ALCA: Anti-Lung Cancer Association, ELCAP: Early Lung Cancer Action Project.
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R0 RARSEARL L, ST TOREICHKAL
oot OWEOCTREOMERFEMBEAX
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preclinical detectable duration by low-dose helical CT
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Figure 1.

The curve of the relation between tumor size and time, comparing preclinical de-

tectable duration by chest X-ray with that by low-dose helical CT.

Table 2. Study Design to Evaluate Cancer Screening

Method

Study design

Endpoint

Experimental study

QObservational study Cohort study

Case-control study

Case study

Randomized controlled trial

Maortality reduction
Mortality reduction
Mortality reduction
Sensitivity/Specificity
Survival rate
Resectability

The rate of early stage
Tumoer size
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Usual screening group

CT screening group 1st follow-up 2nd follow-up

1995 2001 2002 2004 2005 2008
S —
e % 4
Participant enrollment *
_— Intermittent i
Beginning of the study . Final .
analysis analysis
Figure 2. The Japan Lung Cancer Screening Study.
Table 3. Study Participants of Japan Lung Cancer Sereening Study
CT screening group Usual screening group
Male Female Male Female
Chiba 2031 2333 3475 7.541
Tokyo 927 942 4,371 5117
Hitachi 8218 1.902 0 1]
Niigata 5306 1,323 7972 4,147
Kanagawa 1,300 527 3,389 6,359
Osaka 2766 1,925 4,181 9,201
Nagano 4200 3573 7.341 15090
Okayama 827 57 1.168 122
Ehime 4034 4542 4,539 7.957
Total 29,609 17,124 36,436 55534
Table 4. Crude Mortality of Japan Lung Screening Study
CT screening group Usual screening group
Male Female Male Female
[104,0551 [59.078] {179,246] [283.881]
Lufi cancer 76 10 180 61
& (730) (169) (1004) (215)
All causes 683 163 2103 1.362
(656.4) (2759) {1173.2) {479.8)
[ }: foliow-up (person-years). ( }; mortality per 100000 person-years.
874 Japanese Journal of Lung Cancer—Vol 46, No 7, Dec 20, 2006—www.haigan.gr.jp



Evaluation of Low Dose Helical CT Screening—Nakzayama et al

Table 5. Effective Doses at Chest X-ray Examination for Adult Male

Tube current

Effective dose

Modality Settings (mA) (tSv)
ﬁgégéigerography Screening 39 0.07

SpCT Sereening 5 140 ref 12)
SDCT Clinical 100 274

MDCT (4-lows) Clinical 127 1002

MDCT (16lows) Clinical 175 9.36 ref 13)
MDCT {4lows) Screening 50 394 R
MDCT (16-lows) Screening 50 2.74

SDCT: singte-detector computed radiography. MDCT: multi-detector com-

puted radiography.

* » These effective doses were estimated from the data of MDCT in the
clinical setting based on the advice of Dr Nishizawa.
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1004 | B\EMFIS  vol.88 (2006)



ORI

250

200 1]

150

100 ]

o

mEmEay N

I
p-d

250

200

AREEAIXIRER

150

100

50 °

Hoes
77206 ==

pogiicszd
160 . |

E1 Mayo Lung Project ORBESOIEGEESR

COMRTIE, MEESMEFRBBLATREBXREBE SN LGTFREATVE P 240, REN2EFEOEE TR, HBH

DI TI%THBXIFRHEERB LTV LEEERTVD. COLORBINOXBRERFIMBEE LTRSSV,

400 +

300 F

200

#DEATHS

100

Intervention {n=337}

20 30

Follow-up time {years)

E2 Mayo Lung project DRBMSATELTEE

(3Zm5) £ HEFIH)

B0 5 FH205EOEHHERE. Intervention %R, Usual care BB R T,

1320660 (95 b 23%EEFE RIZ 006 F46Hiat
BARBEE VI BREZFHATERWEL, OB
PR GEMA SRR TH b s iz, I
REO6FF T BB IATHRY), OBRIE
HEEMDI A2 772 5 —DOERTIBRTIGE
2% 0, MEROFPREEORVEMICE-T
LEoR) RERRBLTWS, BiEMarcus &

&, MLPOXMRED20FEL Filh- 5 TCEE
BLPHBACRIIEZZRHDO R o E L,
BIFEATSRRE2TE LY. LA L2 OBEF
R BTHRFEOA VBERMM AL TR T
BrcdHbz L ([®2) Z&hs, [BRIEH] 2T
ETETRVEREWY, ZOLHICI0FEM AR
ES 'HOBWHR TH3ETD4D2ORCTD

BRUETIE  Vol.es (2006) | 1005

101



102

F2 BATITONIB A2 OBEREEIHE U e EFbR IR

- SRR XA fa R
N Ep iz X 47 ne i

TR, MEHSOEBEER L0,

0.72 (0.50~1.03)

ESRE) 193:. 57¢  0.53(0.30~0.94)
BB X A 121: 538 0.66 {0.44~1.05)
et XAR-HE e g 326 11,886 054 (0.41~0.73)

EBRE X #R-H e R 1741 801 ©.040(0.27~0.50)
TER N X e 412 13,490 0.50 (0.46~0.74)

GODMRED I B5D2E, BEREARXICLZIHOT, 2FMOFAEEEREERNARICLEI LD (o5
EEWRFUMES L, HETEEASEEMSICERITR).

BRERIS, FEILL TuvioN,
EARDEZDOFHE

DHETIE, B PHETEIEORFEMX
BOEEPEES S Twil, S e
TTh$I, WRARBETEMRE LTRS¢
7o, TOREFINHEFALZRYIELLITI 2 LT,
ZOEREERT Z LDRA BN TE2, IEFN
FEBTZRIX, W REH P HER BhsARTE) &,
BEPO)RAs 7775 —-k<yF 3408 (£
FHEB LUHEMPBATFETE) & EEEIEIRL,
EG|DBIH OMBLREL BT 2H0TH
5. RCTICH~ZE, BYPEALPTVENS
RANH A, R2ZEPRTIT N -E B BT
DFFFERTIN, 6 OOWEOVThED, F
1BIOMH AR ZRIC LRI AFECYZ IO
HWOPERLTEY, B4 HEIENICHERT
Hof.

| EsiTomBONE

P & BSOS RIS AR O & B R
HA RS54 v RFRT 5. EEFHEOAEIER
HETIZ, ENOBEEBROBEICST, BN
TO [FEBEM X R & BRI 5 65
ik & (RBICL A TERPU RIS B L
5, HGORMHH S| LML, BRKROF)

1006 | BAEHTIS  Vol.88 {2006}

AR T, (MBI L BTEBPPEN L E
55, HIEORWEHH 5] LML TWwWB 12,

F7RECTRDHEHEMEOBE V- USpreventive
service task force (USPSTF) @4/ Tid, H
ATt Bl FERTgE & BRIl bn 2 T [H8E
WE KT HEMRECT, MM X i, &
FARZH5VEIh s DALY L AHE
ZHESET BRI A+ 5] LFHEL T2 ™, &
MIETERD [ AR IR S v ] (o
B &, DY FIAMRBHEECE WS, &L
AXIZB T, [30FEFMOMIEIC L Biyx
7 A BHRER I LTRA T 4 v MR
WZLEERBLTWAY, L)zE7FrAD5N
WETEBLEDRA 714 v bl Db T & iR
LT3, L L YOS b HER EORIEA
HoH|LRBEN TS,

| D AR R ETD A B R A
L BB TLLOD?

EC, 7o ZEAOEEOTTE Tl AFEEEE
WAENRER TV E LTS, LIEOFT
TOMPBARZDFEIMEMERE SN T AHRTIE
o LTk, ZhSOMEREMENGEH
EMEIHEEL, BOEHE - BRESHERLD
FEEH Y AT ADPRE SN IR TOFEMTH
D, &< L Tefficacy GRIEMZRARINIC BT 2H%)



