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Reevaluation of Benefit and Risk of Mass Screening for Stomach Cancer
—Comparison Between X-ray Diagnosis and Endoscopy as the Screening Test—
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Mass screening for stomach cancer has been widely performed throughout Japan, since stomach
cancer is the most important disease among various malignant diseases in Japan.

As a screening test, the X-ray diagnosis with barium contrast medium is used and the risk of X-ray
expousre must be considered in order to compare with the benefit of the mass screening. We have
reported in the previous article in 1977 that the benefit and risk of stomach cancer mass screening
become equal at age of 40 y.o.

Since then, various conditions with the mass screening of stomach cancer have changed so that
reevaluation of the benefit and risk relationship is necessary. Especially the risk coefficient of
radiation-induced stomach cancer has been revised drastically in the report of United Nations
Scientific Committee on the effects of radiation in 1988.

So, in this report, the benefit of mass screening of stomach cancer is defined as the net elongation
of average life expectancy due to the life saved, and the risk of the screening is defined a the net
shortage of average life expectancy due to the radiation-induced stomach cancer and leukemia. Since
the benefit increases rapidly with age and the risk decreases with age, a certain age at which the
benefit and risk become identical should be found and under this age the mass screening is not
justified to be performed.

Assuming X-ray dose equivalent to stomach of 10 mSv and risk coefficient of stomach cancer of
12.6 X 1078 Sv™! from the United Nations report, the critical age is found to be about 35 y.0. for men and
women. It is strongly recommended that the dose equivalent should be lowered less than 5 mSv.

In order to compare the risk of X-ray diagnosis with that of endoscopic examination as the
screening test, similar calculation was made using reported figures of fatal accident (1.6 X 107%) and
severe injury (48 X 107) of the stomach endoscopic examination and the critical ages are found to be 40
y.o. for men and 45 y.o. for women which are higher than those with X-rays. Thus, a screening test
employing stomach endoscopy can not be accepted.
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Table 1 Incidence rate of stomach cancer (D :
person/10°/year), average life expectancy (T :
year) and loss of life expectancy due to leuke.
mia (4AM;: year) and due to stomach cancer
(AMg : year) of Japanese men (a) and women
(b)

Table 1(a)

Age D (AN10°) T () 4Ms (4E) 4AMg (5F)

15-19 0.4 60.72 45.7 30.7
20-24 1.6 55.92 40.9 25.9
25-29 55 51.14 36.1 21.1
30-34 9.6 46.34 31.3 16.3
35 39 24.0 41.55 26.6 ii.7
40-44 44.9 36.81 21.8 7.93
45-49 77.2 32.20 17.2 4.93
50-54 132.1 27.75 12.8 2.7
55-59 229.2 23.56 8.61 1.22
60-64 313.6 19.53 5.28 0.54
65-69 423.0 15.71 2.87 —
T0-74 568.6 12.20 1.30 —
75-79 671.3 9.14 0.43 —
Table 1(h)

Age D (A1) T (8 aMy ) aMy ()
15-19 0.0 66.40 51.4 36.4
20-24 1.9 61.47 46.5 31.5
25-29 6.1 56.57 41.6 26.6
30-34 12.4 51.69 36.7 21.7
35-39 20.1 46.82 31.8 16.8
40-44 31.5 41.99 27.0 12.1
45-49 40.9 37.23 22.2 8.24
50-54 58.0 32.56 17.6 5.14
55-59 78.2 27.99 13.0 2.81
60-64 118.3 23.52 8.57 1.21
65-69 170.9 19.21 5.05 0.30
70-74 244.1 15.15 2.58 —
75-79 292.9 11.46 1.04 ==
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Table 2 Benefit and risk (person+year X 10~%) of stomach cancer mass screening for Japanese men by means of
X-ray diagnosis. The benefit is calculated in the following two cases: true positive rates of the screening
methods (f) are 100% for endoscopy and 90% for stomach radiograph. Dose equivalents of stomach radiograph
are assumed to be 10,5, 1 and 0.5 mSV. UN (12.6) and UN (8.6) mean UNSCEAR estimate of risk coefficients
of 12.6 and 8.6x10"* S,~! for stomach cancer, while ICRP represents 0.3:<107® §,='. SE (3.0) and SE (1.6)

mean fatal accident rates of stomach endoscopy of 3.0 and 1.6x10°

Benefit RIS

Age ICRP UN (12.6) UN (8.6} SE

f=1.0 f=0.9 10 5 1 0.5 10 5 1 0.5 10 5 1 0.5 (3.00 (1.6)
15-19  9.32 8.39 18.4 9.20 1.84 0.92 430 215 43.0 21.5 307 154 30.7 15.4 1275 680
20-24 34.3 30.9 16.0 8.00 1.60 0.80 365 183 36.5 18.3 262 131 26.2 13.1 1174 626
25-29 108 97.2 13.6 6.80 1.36 0.68 300 150 30.0 15.0 215 108 21.5 10.8 1074 573
30-3¢ 171 154 11.2 5.60 1.12 0.56 235 118 23.5 11.8 170 85.0 17.0 8.50 973 519
35-39 383 345 8.83 4.42 0.88 0.44 172 86.0 17.2 8.60 126 63.0 12.6 6.30 872 465
40-44 634 571 6.74 3.37 0.67 0.3¢ 121 60.5 12.1 6.05 @88.9 445 8.89 445 773 412
45-49 954 859 4.92 2.46 0.49 0.25 78.4 39.2 7.84 3.92 58.7 29.4 5.87 2.9 676 361
50-54 1408 1267 3.37 1.69 0.34 0.17 46.3 23.2 4.63 2.32 355 17.8 3.55 1.78 583 311
55-59 2073 1866 2.09 1.05 0.21 0.11 23.6 11.8 2.36 1.18 18.7 9.35 1.87T 0.94 495 264
60-64 2352 2117 1.16 0.58 0.12 0.06 9.30 4.65 0.93 0.47 7.94 3.97 0.79 0.40 410 219
65-69 2552 2297 0.57 0.29 0.06 0.03 2.73 1.37 0.27 0.14 2.73 1.37 0.27 0.14 330 176
70-74 2663 2397 0.26 0.13 0.03 0.01 1.24 0.62 0.12 0.06 1.24 0.62 0.12 0.06 256 137
75-79 2356 2120 0.09 0.05 0.01 0.01 0.41 0.21 0.04 0.02 0.41 0.21 0.04 0.02 192 102

Table 3 Benefit and risk (person+year X 10~%) of stomach cancer mass screening

of X-ray diagnosis. See Table 2 for further explanation

for Japanese women by means

RISK.
Age Benefit ICRP UN (12.6) UN (8.6) SE

f=1.0 f=0.9 10 5 1 0.5 10 5 1 0.5 10 5 1 0.5 (3.00 (1.6

15-19 e = 21.2 10.6 2.12 1.06 508 254 50.8 25.4 362 181 36.2 18.1 1394 Td4
20-24 44.9 40.4 18.8 9.40 1.88 0.94 441 221 44.1  22.1 315 158 31.5 15.8 1291 688
25-29 132 119 16.3 8.15 1.63 0.82 375 188 37.5 18.8 269 135 26.9 13.5 1188 634
30-34 247 222 13.9 6.95 1.39 0.70 308 154 30.8 15.4 222 111 22.2 11.1 1085 579
35-39 361 325 11.4 5.70 1.14 0.57 242 121 24.2 12.1 174 87.0 17.4 8.70 983 524
40-44 508 457 9.03 4.52 0.90 0.45 178 89.0 17.8 8.90 130 65.0 13.0 6.50 882 470
45-49 584 526 6.91 3.46 0.69 0.35 125 62.5 12.5 6.25 92.0 46.0 9.20 4.60 782 417
50-54 726 653 5.06 2.53 0.51 0.25 81.5 40.8 8.15 4.08 60.9 30.5 6.09 3.0 684 365
55-59 840 756  3.44 1.72 0.34 0.17 47.8 23.9 4.78 2.39 36.6 18.3 3.66 1.83 588 313
60-64 1069 962  2.07 1.04 0.21 0.10 23.3 11.7 2.33 1.17 18.5 9.25 1.85 0.93 494 263
65-69 1261 1135 1.10 0.55 0.11 0.06 8.59 4.30 0.8 0.43 7.37 3.69 0.74 0.37 403 215
T0-74 1420 1278 0.52 0.26 0.05 0.03 2.45 1.23 0.25 0.12 2.45 1.23 0.25 0.12 318 170
75-79 1289 1160 0.21 0.11 0.02 0.01 0.99 0.50 0.10 0.05 0.99 0.50 0.10 0.05 241 128
(54) AAERSE #5045 ®H55
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Fig. 1 Comparison between benefit and risk of the
mass screening of stomach cancer for Japanese
men by means of stomach radiograph. The
benefit is represented by the net elongation of
average life expectancy as a function of age.
Two curves (solid lines) correspond to the cases
that true positive rates (f) of screening test are
100% for endoscopy and 90% for stomach radio-
graph. While, the risk is represented by the net
shortage of average life expectancy due to radia-
tion carcinogenesis and due to fatal accident with
stomach endoscopy. Two dashed curves noted as
SE show the risk due to the endoscopy of fatal
accidental rates of 3.0 and 1.6x10°% Dashed
curves noted as UN and ICRP indicate the risk
due to X-ray diagnosis of various risk coefficients
and dose equivalents.
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Fig. 2 Comparison between benefit and risk of the

mass screening of stomach cancer for Japanese
women by means of stomach radiograph. See Fig.
1 for further explanation.
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