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Benefit-risk analysis for mass screeniug of stomach cancer in Japan

IT. Genentic risk and cost of mass screening

T.A. Iinuma* Y. Tateno*, Y. Umegaki*, T. Hashizume* and
T. Kitabatake**
*National Institute of Radiological Sciences, Anagawa, Chibashi
#% Univ. of Niigata, School of Medicine, Asahi-machi Niigata, died in 1977

Research Code No.: 500
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Mass screening of stomach cancer is one of the largest screening systems in Japan. In the previous
paper, we have described the benefit-risk analysis in terms of life-saving due to early detection of stomach
cancer and loss of life due to late induction of cancer by radiation. In this paper, we report the genetic
effect of X-ray diagnosis used in the mass screening and cost-effectiveness for the screening program.
The former is calculated by the product of genetically significant dose and rate of induction for genetic
effects. Since the genetically significant dose in woman is about 10 times larger than that in man, the
genetic risk is greater in woman accordingly. It is also found that the genetic risk over 40 years old is
only 3%, of the risk in the whole population and that it is almost neglected if the screening is performed
only over age of 40.

Cost of the screening is estimated to be ¥3,000/person which includes that of photofluorography and
a part of other detailed examinations. Since total population screened. is about 4 million in 1975, the
total amount of cost is 1.2 ¢ 10'° yen/year. Cost per person-year is mainly dependent upon the age of
the person: for one person-year in man or woman of 15-19 years old, the cost is about 20 million yen, but
it is about 150,000 yen for man of 70-74 years old.

These information is useful in the decision on the mass screening policy for stomach cancer in Japan.
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Table 2. Average incidence of stomach cancer
in Japan (estimated)

Age ma\rE y 1{}"|5fyea:!)oman
15—19 0.7* 0.7*
20—24 1.4* 1. 4%
25—29 2.9 3.2
30—34 6.4 8.3
35—39 11.4 14.7
40—44 20.6 20.8
45—49 45.0 30.7
50—54 88.9 48.6
55—69 153 79.0
60—64 247 105
65—69 375 164
70—"74 502 222
75—179 598 267

* estimated by extrapolation.

Table 3. Number of stomach mass screening
in 1975 after Hashizume et al.?.

man
Age man woman -+
woman,
519 4,714 2,257 6,971
20—24 | 23,180 11,128 33,308
25—29 | 70,861 30,052 | 100,913
30—34 | 136,002 94,805 | 230,987
35—39 | 310,001 | 216,545 | 526,636
A0—44 | 492,575 | 331,272 | 823,847
45—49 | 496,798 | 331,290 | 828,088
50—54 | 369,209 | 279,136 | 648,345
55—59 | 223,968 | 193,214 | 417,182
60—64 | 129,546 | 133,467 | 263,013
65—69 | 76,073 73,986 | 150,059
70—74 | 44,568 21,063 65,631
75—79 | 7,237 18,628 25,865
Total ‘ 2,383,912 | 1,736,933 | 4,120,845

Table 1. Child expectancy with age in man
and woman
Child Expectancy
Age —
man wormarn
16—19 2.2 2.1
20—24 2.2 2.0
25—29 1.7 1.1
30—-34 0.60 0.28
35—-39 0.18 0.05
40—44 0.05 -
45—49 0.02 -
50— - -

A A\ D E IR AR E 2K AR (First Gene-
ration) 7r BN SEfIRGE (BEquilibrium) T F64:
L1322k, FERPESIICR Lic. 25
LD BI0fELL EREVRREF 2508, T hik
ECEEE IR R O X 5. Wikdk, FHEC
71 BICHED TR 22 B DWLF R AR D1 N
X5,

Wiz, (DFIC @R I2>2THELLEE
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‘Table 4. Genetic risk in man and woman with

mass screening of stomach cancer (personx

107%)
Genetic effect in | Genetic effect in
Age man 7 woman =
First Equili- |First Equili-
eneration brium |generation| brium
15—19 | 0.184 0.540 2.49 7.32
20—24 | 0.184 0.539 2.37 6.96
25—29 | 0.142 0.416 1.30 3.81
30—34 | 0.050 0.146 0.327 0.961
35—39 | 0.015 0.044 0.058 0.171
40—44 | 0.004 0.012 0.005 0.014
45—49 | 0.002 0.005 0 0
50—791 0 0 0 0

BRI EY D 019750 HALEZ 2 E T X 5%
{BROBEE O R4 % Table 51773, 4Elh15~39
OB L, A0 Lo T, B &5 F
DEFTER LI, BRTHED, 40U ToRE

BREZRARESE]E HI8E H78H

BOEERCKE L, £B097% % 40T ¢k
WUND. ZDOEITITHEDCERTIL, Kkt
15N, FPEIRBEZEE T2 &, 4.3 A050E
PR RS L E X R LT3,

—77, Table 6T LRFHRY TR~ T FI2E (Bedy)
MY OBEERLHE L, ZOEILL A4
DFIZE ) W LT, flADBEARESE R
ETHEPERLIELOTHD, FREE LT3
R oA L9) 25, FRERECEL
ThaY. Ei, 50 EOBRENEEL A L
0THLDT, FHRRTR2T i,

Table 60 B (F) (& Table 4 o yeftft (First
Generation) Offi% 1L Tk, B (F)/L® 3
Fhu L® c#loc DT, 1 A-EY4hp
B (F) Thb. Hic B (E) PR (Equili-
brium) OfETH%. Flisi: FHEM T SR

Table 5. Istimated number (person) of incidence in genetic effect due to mass screening in 1975,
Distribution in screened population is given in Table 3.

Man Woman Man and Woman
Age
Tirst Gen. Equil. First Gen. Equil. First Gen. Equil.
15—39 0.27 0.78 1.15 3.37 1.42 4.15
over 40 0.03 0.09 0.02 0.05 0.05 0.14
total 0.30 0.87 1.17 3.42 1.47 4.29
Table 6. Genetic risk per unit amount of life-saving in man and woman
(person/person-year x 10-%)
Man ‘Woman
Age
L® B(F)/L® B(E)/L® L® B(F)/L® B(E)/L®
15—19 22.3 8.25 24.2 24.2 102.9 302.5
20—24 40.8 4.51 13.2 44.6 53.1 156.1
256—29 76.8 1.85 5.42 93.2 13.9 40.8
30—34 152.2 0.33 (.96 218.9 1.49 4.39
35—39 240.7 0.06 0.18 347.7 0.17 0.49
40—44 381.3 0.01 0.03 435.9 0.01 0.03
45—49 719.9 0.0 0.01 562.2 0.0 0.0
50—79 = 0.0 0.0 = 0.0 0.0

L : life-saving (person-yearx 10™*) due to stomach cancer screening of three year’s interval quoted from
reference 1).
B(F) : genetic risk of first generation, B(E) : genetic risk of equilibrium
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Table 7. Cost per life-saving for stomach mass screening (man)

V1 V L(Il [ L(S} F(i) | F'(‘) CL(I}_ZH) I (:L[S)_ZL) G:\I) I (;(3)
Age (yen) | (yen) (person-year x 10™*) (10° yen/person-year) (person-year x 10™%) | (10° yen/person-year)
15—19 | 2993 | 2985 11.4 22.3| 26.3 13.4 - — — -
20—24 | 2993 | 2978 20.9 40.8 | 14.3 7.34 - - - -
25—29 | 2993 | 2961 39.2 76.8 7.64 3.90 = 1S = =
30—34 | 2993 | 2922 77.8 | 152 3.85 1.97 _ 2 - 6.96
35—39 | 2993 | 2906 123 241 2.43 1.24 —_ 144 - 2.02
40—44 | 2993 | 2890 | 195 381 1.54 | 0.79 33 298 8.76 0.97
45—49 | 2993 | 2798 368 720 0.81 0.42 236 653 1.19 0.43
50—54 | 2993 | 2727 615 1204 0.49 0.25 509 1150 0.54 0.24
55—59 | 2993 | 2704 876 1714 0.34 0.17 796 | 1674 0.34 0.16
60—64 | 2993 | 2582 | 1138 2227 0.26 0.13 | 1083 | 2199 0.24 0.12
65—69 | 2993 | 2493 | 1349 2640 0.22 0.11 1317 2624 0.19 0.095
70—74 | 2993 | 2435 | 1371 2684 0.22 0.11 1353 2675 0.18 0.091
75—79 | 2993 | 2328 | 1209 2365 0.25 0.13 1203 2362 0.19 0.099

V. : apparent cost per person, V : net cost person (obtained by subtracting the cost of non-screened patients),
L : life-saving in person-year due to annual mass screening, L'® : life-saving in person-year due to mass
screening of 3year’s interval, Zy : loss of life in person-year (overestimate), Z; :loss of life in person-year
(underestimate), FW'=V /LW, F® =V, L@, Gw=__ YV ___ i

aT™=Zy)*

(3) =,

T @E-ny

Table 8. Cost per life-saving for stomach mass screening (woman)

Vl ‘Vs L(l} ] L(G) F(I.} | F(ll} (L(l),z:ﬂ) [ (L(“-ZL) 1’3(1) ] Gla)
Age (yen) | (yen) (person-year x 10~%) (10° yen/person-year’) (person-year x 10™%) | ( 10° yen/person-year)
15—19 | 2993 | 2986 12.4 24.3 | 24.1 | 12.4 = = — =
20—24 | 2993 | 2978 22.8 4.6 13.1 | 6.7l — - - -
25—29 | 2993 | 2958 47.6 93.2 6.29 3.21 — - - —
30—34 | 2993 | 2901 112 219 2.67 1.37 — 110 - 2.64
35—39 | 2993 | 2881 178 348 1.68 0.89 —_ 250 - 1.15
40—44 | 2993 | 2889 223 436 1.34 0.69 57 351 5.07 0.82
45—49 | 2993 | 2860 287 562 1.04 0.53 145 490 1.97 0.58
50—54 | 2993 | 2848 391 762 0.77 0.39 277 707 1.03 0.40
55—59 | 2993 | 2844 534 1046 0.56 0.29 441 999 0.64 0.28
60—64 | 2993 | 2818 582 1139 0.51 0.26 514 1104 0.55 0.26
65—69 | 2993 | 2774 717 1403 0.42 0.21 | 669 1379 0.41 0.20
70—74 | 2993 | 2747 735 1439 0.41 0.21 705 1424 0.39 0.19
75—79 | 2993 | 2697 648 1269 0.46 0.24 | 632 1261 | 0.43 | 0.21

For explanations of various notations refer table 5.
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Table 9. Average life expectancy (year) for
man and woman in Japan (1975)

Age | Man (year) Woman
15 — 19 56.15 61.04
20 — 24 51.42 56.16
25 — 29 46.68 51.32
30 — 34 41.92 46.49
35 — 39 37.22 41.69
40 — 44 32.63 36.94
45 — 49 28.20 32.28
50 — 54 23.88 27.74
55 — 59 19.75 23.33
60 — 64 15.90 19.08
65 — 69 12.41 15.07
70 — 74 9.42 11.45
7 — 179 6.97 8.39
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