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Recently, incidence of lung cancer is increasing steadily. Consequently, the mass screening of lung
cancer becomes widely employed throughout the country, but the clinical efficacy and efficiency of the
mass screening of lung cancer are not yet established quantitatively. Moreover, the Mayo Lung Project
found that the screening of the lung cancer showed a better survival rate for screened group than that
of outpatient group, but the final mortality rates were almost same in the both groups. Thus, it has
been concluded that the mass screening of lung cancer is not effective in reducing the mortality of lung
cancer patients.

In this report, we try to evaluate the efficiency of the lung cancer mass screening in Japan in terms
of cost (Yen) vs. number of lives saved by the screening program. Utilizing appropriate parameters
such as incidence of lung cancer, and survival rates etc., cost of one life saved is calculated as a
function of age and sex. For example, cost of one net life of male of 40--44 years old are found to be
between 329 X 108 and 558 X 106 yen depending on the interval of screening, and those of female are
between 460 X 10° and 776 X 106 yen. This is about 10 times more expensive than that of the mass
screening of stomach cancer.

The authors consider that the mass screening of lung cancer in Japan should be limited to a small
scale pilot study in which various values of data for mass screening should be obtained for more
precise evaluation.
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Table. 1 Annual incidence of lung cancer in
Japan as a function of age and sex (person/10°

persons/year)
Age male (10-* Person)  female (10~ Person)
40—44 7.0 L |
45—49 14.9 9.5
50—54 37.6 12.7
55—59 71.6 20.4
60—64 119.7 35.2
65—69 224.2 54.6
70—74 322.0 87.9
75—79 398.2 100.0
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Table 2 Number of lives saved (person/10° per-
sons/year) and cost of a life saved (Yen) for
male with mass screening of 1 year interval

Age (10 pomon) (10Poaon) (10-5Peraon) VAL
40—44 1.16 0.63 0.53 348 =108
45 49 2.47 1.34 1.13 163
50—54 6.23 3.38 2.84 64 .7
55—59 11.86 6.44 5.41 34.0
60—64 19.81 10.77 9.04 20.3
65—69 37.13 20.18 16.95 10.9
T0—74 53.32 28.98 24.34 7.56
T5—79 65.94 35.84 30.10 6.11
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Table 3 Number of lives saved (person/10° per-
sons/year) and cost of a life saved (Yen) for
female with mass screening of 1 year interval

Age  (10%Peron) (10 Pesaon) (10" Porsom) T YeRKP
40—44 0.84 0.46 .39 472 % 10°
45—49 1.57 0.86 0.72 256
50—54 2.10 1.14 0.96 192
55—59 3.38 1.84 2.54 119
60—64 5.83 3.17 2.66 69.2
65—69 9.04 4.91 4.13 44.6
70—74 14.56 7.91 5.65 2.7
75—79 16.56 9.0 7.56 24.3
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Table 4 Number of lives saved (person/10° per-
sons/year) and cost of a life saved (Yen) for
male with mass screening of 2 year interval
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Table 6 Number of lives saved (person/10° per-
sons/year) and cost of a life saved (Yen) for
male with mass screening of 3 year interval

Age (- {‘ngon) (Ll]K‘]PéE'_zon) (10~ IEP(ezr*)son) Y((zs)rg)( ? Age (w‘K’:Pe(zE:onJ (IEII?PnErgon) (10~ E‘“Pg;om Yfg‘%‘iﬁ)m
40—44 0.91 0.63 0.28 320x10° 40—44 0.74 0.63 0.11 558 % 10¢
45—49 1.93 1.34 0.59 156 45—49 1.57 1.34 0.23 67
50—54 4.87 .38 1.49 61.7 50—54 3.96 3.38 0.58 106
55—59 9.28 6.44 2.84 32.4 55—59 7.55 6.44 1.10 55.8
60—64 15.51 10.77 4.74 19.4 60-—64 12.62 10.77 1.84 33.3 o
65—69 29.06 20,18 8.88 10.4 65-—69 23.63 20.18 3.45 17.8
70—74 41.73 28.98 12.75 7.22 7074 33.94 28.98 4.96 12.4

51.61 35.84 15.77 5.83 75--79 41.97 35.84 6.13 10.0

75—719

Table 5 Number of lives saved (person/10° per-
sons/year) and cost of a life saved (Yen) for
female with mass screening of 2 vear interval

Table 7 Number of lives saved (person/10° per-
sons/year) and cost of a life saved (Yen) for
female with mass screening of 3 year interval

Age  (10%Peraon) (10 Peaon) (10-3Peon) Y& A% (10%Peiion) (105 taon) 10 Ponon T D
40—44 0.66 0.46 0.20 460%10° 40—44 0.54 0.46 0.079 76X 10°
45—49 1.23 0.86 0.38 242 45--19 1.00 0.86 0.15 409
50—54 1.65 1.14 0.50 184 50--54 1.34 1.14 0.20 307
55—59 2.64 1.84 0.81 114 55--59 2.18 1.84 0.31 198
60—64 4.56 3.17 1.391 66.2 6064 3.7 3.17 0.54 114
65—69 7.08 4.91 2.16 2.6 6569 5.75 4.91 0.84 73.0
0—74  11.39 7.91 3.48 2.4 70--74 9.23 7.91 1.35 54.4
5—79  12.96 9.0 3.96 23.2 5-79  10.54 9.0 1.54 39.8

Bbhic{Z05L15 L, FROMBREREEI0 IPATH 7, IFBBRIBLBANEL, Tk

NS L, Net Oz 9 A (7.5%) &5, =
Dffic— M OERRIC L 28114 (9%) 25 LFE
BEhanb, RET EX204 (16.5%) i
ERBZERMB, THETHEDEETHHENE
BREDH, REAL LS, 2oL EEkRDE
FERB LN D LA DBV, HBETI1335%, 25%
RIUV0%TH B2,

RICHBBHLE DD, 2ERLTA4%BTHY,
SERBRL2%ERY, AFLUBIEYELBIC

A LT

—75, BALch OBRMIL2EHEREVBE LK
WA, BERZ EOERD, B LTS
BRRND, BELEOKREIREHLLEbDOTH
%, O 2, Tt DB IIEE, 40~ 44588 T4T2 X

FEFI634E11 A 251

(29)

40~ MBI\ e > TIRTT6X 10 M & fn o 72, 4
FRBLBLRACER L 5, BEMIIER, 2
SERL, T5~TIREFFET5.83X10°FTh -7, RL
FHEOHE23.2X10°FTH 5, FE1 4050 Fic
mhE, BEROETHL, ILEMcks
LB e TH S,

BB OfE & BT 5 &2, 1oik, FLE, 40~44
A TIX40X10°H, BHOR UBTix31x 1064
Eir->Tk b, fEEBEOWL/I0TH S t, 24
KW X U 3ERBZ LR FDENEAT B EIC
H5,

5 & =

BRSBTS\ C OB AHESHT R 1 BaFL

TED 5 R LT, 5203, oSS I11 8 £k



1346

LT, 28icmlic&RCfRATREST 2 -
2 —DOHENEFVEBEThhs Ttk icd,
Table 2~Table 7 iR LiciER S BEBROSE
BRIEFECIEARV, LaL, [EERIEBEI R
BN C & &, T RIED 5 FEATFRIE
fod, Net OFiuT §ERCHLTEL, &
H10f5mE.
LSHMEBENLEAL, X ERHAOBEREELE
Rxh, EREREVREPEORETCIVELRA
o, SEEFERIKBCHFIRILVRD,
BROBA IR bWTHAH., -1, BE
ATRRERFC L 5B RBORME X Thi VR
b, BELBTESL>EbRhD, Xbit, &
WECHERFERABOMBEEED 5 FEFRLE—
Ak OEEE O S FEFROENLERIC
X AMGEAREFE LA, ThiEBKRED -
T AERAERE K Z W, /oS, Mayo Lung
Project DHEENRT L 51w, ERFRMED
i, FAeTICE LT b BRI o iR i

HERBLIETWIDONREETATW5 M (over-

diagnosis bias) A E VL THBY,

PEoz b w#EEdhg, BEREFRY, X
HEERRZ Y ARBE LORKRE LTITH1IC
HEAL T WX S icBhbh s, 58, BE
BB R E Lic/ B <1 r y FEBELE
KL, KFTRNIEHE T 2 —2BELVHRE
NHENDBEULERDD EE 2D, L CHEOSE
BREERLALAEAICD HID, TOBARE
BRECBEET LEDR, XhIVWBHEORMRE
CEHTHZ LR HEENS,

Livl, CORYRB L, MEEHRIDD
BER EOTFHRELETHRE LW IFERLX
BN HBLH5Ebh 5,

6. #& @

R, B TIbhsXice LTWAAESE
BIZOWT ORI R1T 5 7ed, 8B 1 ¥ALIE LT,
static ir € FA X AVWEBAPDRSHT LT - 7.

1, AHRBEFERLCTRALLDEBERDT.5%
BB EWHHER R -1, RIZ2EHEZOD
4%, 3EBZD2%BDIET, 4FELEZED L
T, ZhbOfERBREICH L TEL BV,

(30)

B RO B AR RS HT

2. e DBAZ, BERZOBE, kS
T~ URRERZ L ER 4B 7T HH, &
K BH T ~TIMBFERB TOL0H &e o7, &
RBEBERICIT BG4 b 0 D10fELL
Erirote, YOV EFRBCIEBROEILH -
T, EhEeiss,

3. B CoOMEERERIE, £EIZ
EHT AT L T EEZBR D, Y
HXEERBFCLE st m =y P E/NRE S
BET G -TC, AW TRLICEED T
A =2 OEEFHE AT S 2 EBUNETH S,
WA - fo KB IR AR & v 2 — R ERE AlE—
BRI BT 5.,

FHEREVATRAE 7o 2 0 X B2HEo L8N
A DGR B3 5 ERAFGE ) (FEA D OB 2 Zidie,
o LR .

fHe% 1 BG5S FEHFRNEE

MADHET1985F & b, kOBER5IB LAY, Tichb
B, D4 stage © 5 FEAEFRIT [a i, 41.5%, Ib
i, 27.0%, II#A, 20.1%, IIHE, 7.4%, IVHH, 1.6%
Thb,

(1) BERZTHR EHBIHE D stage % R DiE
heT5, Ia20%, Ib 209%, I120%, I 20%, IV
20%.

T, SEEFEW (D) BUTFTELBRD,
W(1)=41.5%0.2427.0x0.2+20.1X0.2+7.4 %
0.24+1.6x%0.2=19.5%

(2) 2ERZTRERENBIMEED stage & R D
D LEETS, 1als%, Ib15%, 1125%, II125%,
IV 20%.

#HoT, SELEFRERWER) BLUTTELLRS,
W(2)==41.5%0.15+27.0%0.15+20.1 %0.25+
7.4%0.25+1.6%0.2=17.5%

(3) 3FEMBTRREII DM stage X kDB
b ERET S, 1al0%, b15%, 1115%, III35%,
1V 25%.

o, SELEFEWER) BUTTHELbRS,

W(3)=41.5X0.1+27.0X0.15+20.1x0.15-+
7.4%0.35+1.6%0.25=14.2%

7z3s, 3ELEOMRBOLERTE RIRED 5 FAEFR
RIEOBELAL ET5, Thbb, Wh>3)=

BAERAE #4858 #1115



lung cancer

of

ize

5

lung cancer

Size of

5B B fibl4 1347
Detected Detected
at large at large
outpatient b outpatient
& r ® ¢ o 9
: [
L] I~ E
med iu “
Ium i megium 1 (N N R —
=
= P
. ¢ A
Detected At Detected
o
by mass small g > © by mass | small-f—+—t—1-—f=—t-—=1—F—f—"1-
screening [ = screening
A~ v A~
Number of lung cancer Number of lung cancer
(a) )
Detected ® ¢ & ¥V ¥ ¥V ¥V W
Detected ¢ ¢ 0 o o - ['
@ at large -———- =T =TT TT—71"-
= large ————————7— T e outpatient
outpatient o P v o
i~ A =
® 9 9 o o 4
=
= v Dyt e (PN R R [P [ IS I
mediumer—gr—+—f —ft—4 — b= bd 1. = med fum
. -
o
Detected T N bDetected
by mass small t=——Ff—d—Ff—-f 11 .} 1. o ¥ mass.; small +——+4-—=t-—Ff—1—1—g—T—1—1-
screening sefeening
Number of lung cancer . Number of lung cancer
(e) )
Detected ® & ¥V v ¥V V¥V Ow !r ¥
- at large T—T—1—T—t—1t—t—1—1—1
= .
o outpatient y ' -l
=
o
(5]
= mad lum+ == == 1= == == == == = 1~
]
= Detected
b by mass |small §T-—t+-—1-—1- F— -
b screening

BEFN63411 A 258

Number of lung cancer
(e)

Fig. 1 Schematic diagram of growth of lung cancer after detection by screening
(a) immediately after

(b) 1 year after

(c) 2 year after

(d) 3 year after

(e) 4 year after
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