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Benefit-risk Analysis for Mass Screening of Stomach
Cancer in Japan
I. Life-saving vs. loss of life

T.A. linuma, Ph.D.*, Y.Tateno, M.D.*, T. Hashizume, Ph. D.*,
Y. Umegaki, M.D.*, and T. Kitabatake, M.D.**

Research Code No.: 512

Key Words:  Stomach cancer, Mass screening, Life-
saving, Loss of life, Benefit-risk analysis

Mass screening of stomach cancer is one of the largest screening systems in Japan. Since X-ray
photofluorography is employed as the first screening, radiation effect on a larger number of healthy population
must be carefully balanced with life-saving from stomach cancer due to screening.

Detailed analysis shows that loss of life expressed in terms of “person-year” would exceed life-saving at age of
40 to 30 years old or younger depending that the figures used for incidence of radiation-induced cancer is high or
low. Therefore, it would be recommended that the screening should be concentrated to the population of higher
age. Moreover, the mass screening of every three year period is shown to be more efficient in terms of life saving
than the annual screening. The benefit-risk analysis presented must be performed incorporating the new values

of various parameters, sometimes from now on.

*National Institute of Radiological Sciences, Anagawa, Chiba-shi, JAPAN
**University of Niigata, School of Medicine, Asahi-machi. Niigata, JAPAN
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Fig. 1. Comparison of life-saving and risk in man
as a function of age. L, L® and L™ are
amounts of the life-saving in terms of “‘person-
year’” in the mass screening of annual, two year
and three year intervals, respectiively. L (1990)
is an estimate of L in 1990 obtained from the
expected rate of deaths of the stomach cancer.
Zy and Zy, are the loss of life in terms of ““per-
son-year’’ due to the estimate of high and low
values of incidence of malignant neoplasm by
the radiation. 12 Zy and 1/2 Z_ are similar
quantities except that radiation dose of photoflu
orography is assumed to he a half that of Zy
and Z;.
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Fig. 2. Comparison of life-saving and risk in wo-
man as a function of age. Explanations for the
notations are given in Fig. 1,
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Table 1. Average incidence of stomach cancer
in Japan (estimated)

|
Age rna?ﬁXI,O‘Lifyea;?}man |
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 4.7 |
40 — 44 20.6 20.8
45 — 49 45.0 30.7
50 — 54 83.9 48.6
[ 55 — 59 153 79.0
| 60 — 64 247 105
65 — 69 375 164
70 — 74 502 222
75 — 79 598 . 267 |

* estimated by extrapolation.

(L T&ER\uhy, Table 2005 @ 8B4 T30~39%5%,
40~491%, 50~595%, 60~69mE, =D\ TEH Ta
D&, ROBEYTHS.

Sl ik (2)  L®fZy LO[zy
30~395% 5.2 2.0 1.0
40~497% 9.5 7.7 4.0
50~597k 39.1 32.7 16.6

60~6955% 76.5 123.5 61.6
MR Q) ERHR TG T WL A HE L BERN

Table 2. Comparison of life-saving and risk (ran)
1 T 97) (1990) '
age Lo | L@’ | L® | Lo I 4 | 1/2Zy | 1/2Zy, ‘Lm;z},’u”;zu
(person-year x 10°%) (person-year % 10°%)

15 — 19 11.4 18.8 22.3 5.2 298 152 173 89.9 0.07, 0. 15
20 — 24 20.9 34.5 40.8 9.6] 272 13 156 81.7 0.15, 0.29;
25 — 29 39.2 64.8 76.8 18.0| 244 125 142 73.3 0.31| 0.61!_
30 — 34 77.8] 129 152 35.8/ 216 110 124 63.7 0.70| 1.38
35 — 39 123 | 203 | 241 56.6| 139 96.5| 109 | 55.8 1.28)  2.50
40 —44 | 195 | 322 | 381 89.7| 162 2.7 93.6 47.9 2.35 4.6
45 — 49 368 608 720 169 132 G7.4 75.3 38.6 5.54 10.7
50 — 54 615 1017 1204 283 106 53.9 59.8| 30.4 11.4 22.3

556 — 59 876 1447 1714 403

79.5 40.4 44.6/ 22.6 21.6 42.4

60 — 64 1138 1880 2227 523

54.8 27.8 30.8] 15.7 40.6 30.1

65 — 69 1349 2229 2640 621

32.3 16.4 17.2) 8.7 81.7 | 161

70 — 74 1371 2266 2684 631

17.8 9.1 9.3 4.6 151 295

75 — 79 1209 1997 2365 556

6.2 3.1 3.1 1.4 381 763
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Table 3. Comparison of life-saving and risk (woman)
(1975) (1990)
Age Lo | L& | L® Lo Zy l ’ 1/2Zy | 12Z,, ‘ LEZy | L&Z,,
(person year x107%) (person-year X 10°%)
15 — 19 12.4 20.5 24.2| 6.3 288 | 147 169 | 88.5 0.08 0.16
20 — 24 22.8) 37.7 44.6 11.6] 264 | 135 156 80.9 0.17 0.33
25 — 29 47.6/  78.7 93.2 24.3] 240 123 141 73.4 0.39 0.76
30 — 34 112 185 219 57.2) 214 109 125 64.6 1.02 2.01
35 — 39 178 294 348 90.6/ 191 97.5 111 57.5 1.82 3.57
40 — 44 223 368 436 114 166 84.9 96.7) 50.2 2.63 5.14
45 — 49 287 475 562 146 142 72.3 82.7 42.3 3.96 e
50 — 54 391 646 765 199 114 58.2 65.9) 34.1 6.71 13.1
556 — 59 534 883 1046 272 92.5  47.3)  53.6] 27.7 11.3 22.1
60 — 64 582 962 1139 | 297 63.4 36.0]  39.7 20.4 16.7 32.5
65 — 69 717 1185 1403 | 366 47.5  24.3 27.3) 14.0 29.5 57.7
70 — 74 735 1215 1439 375 29.7 15.3  17.1 8.9 48.5 | 94.1
7% —179 648 1071 1269 330 I 16.3 8.4l 9.3 4.8 77.9 | 151
Table 4. Net life-saving with different screening intervals (man)
N . Ept:gon-yt-arx 10%) . o
ge L0-Zy | LO-Zy | L®.Z, ‘( x- 1) (L ~¢.H)J L.z, |L®.Z, |Lo.Z, (L x-ZL)l(Lx‘-ZSL)
5—19 | — — - | = — — — — — —
20—24 | — - - — - — — - - — |
25 —29 | — — — — - | = — - - —
30—34 | — — - — - | - 19 2 | — 29
35—39 | — 14 52 | — 21 | 26 106 | 144 78 | 159
40 — 44 33 160 219 99 240 | 112 239 298 336 359
45 — 49 236 476 588 708 714 301 541 €53 903 812
50 — 54 509 911 1098 1527 1367 561 963 1150 1683 1445
556 — 59 796 1367 1634 2388 2051 836 1407 1674 2508 2111
60 — 64 1083 1825 2172 3249 2738 1110 1852 2199 3330 2778
65 — 69 1317 | 2197 2603 | 3951 3296 1332 2213 | 2624 3996 | 3320
70 — 74 1353 | 2248 2666 | 4059 | 3372 1362 | 2257 | 2675 | 4086 3386
75 — 79 1203 1991 2359 3609 2987 1206 1994 | 2362 2618 | 2991 |
Rigp DT, BEIRI D, RS Wind. EORRERSL L, s LT, &
DAL L —H LT3 FREOHV 2FER LU SFEHRZ L H K&
=77, 1EORBIIT 5 HOHKAx (LO— TEXHD. LAL, KB 1EED T 3D

Z) OENEDBECHFETS. L2 AT, (L
—Z) & (LW—Z) %Mt 5w, fi%s 34
BOWBZTHY, BEVBERZ THHDOT, #
HMEE LT EEL IS T s 08NS 5. Flkic
(L®—Z) & (L®—Z) #3510y, #BH
w155 Ui udic bisus, Fh b D% Table
2, 3x hEE LT, Table 4 (B) L Table 5 (%)

BwolnkEvotT (LOSLOSLO) £8
DIEBEITIR 5 BESIA VR, F—ERIc#D
BUEBRRTR D X0, EEHNOHRA (HFI, £
BRI L) BB SER L o i B i o
L s, coBoEoHa (LO—2), (L@
—7Z) & (LO—Z) #I#s3iud kv (Table 4,
SE).
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Table 5. Net life-saving with different screening intervals (Woman)

(person-year x 10°%)
Age LM-Zy | L®-Zy, | LM-Z, (LO- ZH)|(L‘ s ZB)” LZ, [L‘*’-ZL ‘ L@-Z, (L‘"“?L) (L;f’ -Zy.)

X 3 |
15 — 19 — — e - | = | = =i — - —
20— 24 | — — — | — | = — — — -
25 — 29 - i = - — | = — = — i
30 — 34 - | — 5 — — 3 76 110 9 114
35 — 39 — | 103 157 — 155 | 80 196 250) 240 294
40 — 44 57 | 202 270 171 | 303 | 138 283 | 351 414 425

500 | 215 403 490 645 605

50 —54 | 277 | 532 | 651 | 83l

798 333 | 588 707 999 382

56 — 59 441 770 953 1323

1185 | 487 836 999 1461 1254

60 — 64 514 894 1071 1542

1341 | 547 927 1104 1641 1391

65 — 69 | 669 1137 1355 2007

1706 | 693 | 1161 | 1379 | 2079 | 1742

70— 74 | 705 | 1185 | 1409 | 2115

1778 720 1200 1424 2160 1300

| 75 —79 | 632 | 1055 | 1253 | 1896 | 1583 640 | 1063 | 1261 | 1920 | 1595
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