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Abstract

The purpose of this research is to evaluate the precision of mass screening program for lung cancer in Kagoshima
Prefecture by examining the resection rate, the complete resection rate, the proportion of stage I lung cancer, the
detection rate, and the standardized detection ratio (ratio of detected to expected number of lung cancer cases).

The numbers of people taking mass screening for lung cancer in Kagoshima Prefecture were 43,751 between 1987 and
1989 (first period), 404,258 between 1990 and 1995 (second period), and 604,114 between 1996 and 2001 (third period). In
the third period (1996-2001), 10.1% of the 40 and older population of Kagoshima Prefecture took the mass screening
program for lung cancer, and the proportion of people actually taking the mass screening among the municipalities that
had the screening program was 19.1%.

During the study periods, 544 cases with lung cancer were detected by the mass screening program, and the detection
rate was 51.5 per 100,000 people. Over all the three study periods, the resection rate, the complete resection rate and the
proportion of stage I lung cancer were 56.8%, 46.5%, and 41.0%, respectively. The standardized detection ratio was 0.28 in
the second and third study periods, indicating the low detection rate of the mass screening program for lung cancer in
Kagoshima.

In general, detected cases taking annual checkups show better prognosis than that of those who do not take annual
screening program. In the present study, however, the survival analysis revealed that there was no significant difference in
the prognosis between the lung cancer cases having annual checkups and those who did not (P=0.73).

Low proportion of cases with clinical stage I among the detected cases having annual checkups was thought to be one of
the reasons. These results indicate that the current screening program in Kagoshima Prefecture fails to detect some of the
cases with early stage of cancer. Further examination by computerized tomography should be recommended to all
detected cases by chest radiography and/or sputum cytology.

In summary, further efforts are needed for the improvement in the detection rate of mass screening program for lung
cancer in Kagoshima Prefecture, especially for the cases with early stage of cancer.
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Fig. 1. The number of people who had mass screening for lung
cancer (1987-2001) and the number of lung cancer deaths (1985
-2001) in Kagoshima Prefecture.
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Table 1. Confirmed lung cancer cases detected in mass screening program and their resectability.

Confirmed lung cancer cases

) No. of No. of Detection No. of No. of
Period Sex screened rate resected (%) completely (%)
subjects cases per 100,000 cases resected cases

Male 17,121 16 93.5 7 43.8 7 43.8

1987—1989 Female 26,630 11 41.3 7 63.6 6 54.5
Total 43,751 27 61.7 14 51.9 13 48.1

Male 155,237 136 87.6 70 51.5 59 43.4

1990—1995 Female 249,021 59 23.7 37 62.7 34 57.6
Total 404,258 195 48.2 107 54.9 93 47.7

Male 226,652 227 100.2 117 51.5 91 40.1

1996 —2001 Female 377,462 95 25.2 71 74.7 56 58.9
Total 604,114 322 53.3 188 58.4 147 45.7

Total 1,052,123 544 51.7 309 56.8 253 46.5

Table 2. Standardized detection ratio of lung cancer cases and proportion of clinical stage I lung cancer detected in mass screening program.

No. of Detected No. Expected No. . Clinical
. Standardized
Period Sex screened of of ) . stage I lung ca.
. detection ratio
subjects lung ca. cases lung ca. cases No (%)
Male 17,121 16 - - 6 (37.5)
1987—1989 Female 26,630 11 - - 4 (36.4)
Total 43,751 27 - — 10 (37.0)
Male 155,237 136 480.2 0.28 53 (39.0)
1990 —1995 Female 249,021 59 182.6 0.32 29 (49.2)
Total 404,258 195 662.8 0.29 82 (42.1)
Male 226,652 227 844.4 0.27 86 (37.9)
1996 —2001 Female 377,462 95 326.5 0.29 45 (47.4)
Total 604,114 322 1170.9 0.28 131 (40.7)
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Table 3. Detected lung cancer cases classified by clinical stage.
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Fig. 2. Survival curves of Annual or Non-annual checkup cases.

Lanm with rmas=ion

=i [r=30E) |
| [
k3 |
ALY |
| Caznn withzu:
3| remc Ho [p=3300)1 :
==
| —
e ; ' N
o] ] i [ ] ] ] 12 14 IE

Tamry niree many gcrnening socuTinaikan

Fig. 3. Survival curves of lung cancer patients with or without resection.
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Clinical stage

cases

I (%) I (%) 111 (%) I\ (%) Unknown (%) Total

annual checkups 129 40.4 N 38 11.9 94 29.5 47 14.7 11 34 319
non— annual checkups 70 42.7 23 14.0 41 25.0 24 14.6 6 3.7 164
Unknown 24 39.3 7 11.5 13 21.3 11 18.0 6 9.8 61
Total 223 41.0 68 12.5 148 27.2 82 15.1 23 4.2 544

* p=0.86
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Table 4. Proportion of the cases having annual checkups and of the case with Stage I lung cancer in 1999-2000.

No. of cases Annual checkups Stage I lung cancer cases

’ No. (%) No. (%)

Group A * 46 29 (63.0) 19 (41.3)

Group B T 40 28 (63.6) 23 (52.3)

Group C * 10 1 (16.7) 1 (16.7)

Group D § 11 4 (36.4) 4 (36.4)
Group E || 2

Total 109 62 (56.9) 47 (43.1)

* Compulsory check for all habitants

T Habitants who request a check

F Compulsory check for all habitants in a rotating area basis
§ Habitants who request a check in a rotating area basis

[ Others

Table 5. Proportion of the subjects having annual checkups by different implementation methods of lung cancer mass screening.

No. of No. of recounted Annual checkups

municipalities guestionnaires No. (%)

Group A * 18 46,954 29,761 (63.4)
Group B 43 34,858 19,124 (54.9)
Group C * 9 6,035 639 (10.6)
Group D § 7 3,389 180 (5.3)
Group E | 2 1,178 93 (7.9)
Total 79 92,414 49,797 (53.9)

* Compulsory check for all habitants

T Habitants who request a check

¥ Compulsory check for all habitants in a rotating area basis
§ Habitants who request a check in a rotating area basis

[ Others

Table 6. Confirmed lung cancer cases detected in mass screening program classified by method of detection.
Method of detection

Period Sex Chest X—ray X—ray and cytology Cytology Total
(%) (%) (%)

Male 11 1 4 16

1987—1989 Female 11 11

Total 22(81.5) 1(3.7) 4(14.8) 27

Male 96 18 22 136

1990—1995 Female 59 59

Total 155(79.5) 18( 9.2) 22(11.3) 195

Male 168 39 20 227

1996 —2001 Female 94 1 95

Total 262(81.4) 40(12.4) 20( 6.2) 322

Total 439(80.7) 59(10.8) 46( 8.5) 544
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Table 7. Detected lung cancer cases classified by method of detection,

cell type and clinical stage.

Method of Clinical stage
detection Cell type I il I v Unknown Total
Squamous cell ca. 40(41.7%) 12 28 14 2 96
Adenocarcinoma 137(50.0%) 28 63 38 8 274
Large cell ca. 4(36.4%) 2 4 1 11
X—ray Small cell ca. 3(12.0%) 6 10 6 25
Adenosquamous ca. 4(40.0%) 2 4 10
Others 2(22.2%) 4 3 9
Unknown 2(14.3%) 3 2 7 14
Squamous cell ca. 8(23.5%) 12 7 3 34
X —ray and Adenocarcinoma 3(21.4%) 4 4 1 14
cytology Small cell ca. 2(20.0%) 1 3 10
Others 1 1
Squamous cell ca. 15(45.5%) 7 3 2 33
Cytology Adenocarcinoma 3(27.3%) 1 5 2 11
Small cell ca. 1 1 2
Squamous cell ca. 63(38.7%) 22 47 24 7 163
Adenocarcinoma 143(47.8%) 31 72 44 9 299
Large cell ca. 4(36.4%) 2 4 1 11
Total Small cell ca. 5(13.5%) 7 15 10 37
Adenosquamous ca. 4(40.0%) 2 4 10
Others 2(20.0%) 4 3 1 10
Unknown 2(14.3%) 3 7 14
Table 8. Distribution of cell types by stage III and IV among the cases having annual checkups.
Method of Clinical stage
detection Cell type Stage III Stage IV Total
Squamous cell ca. 19 11 30
Adenocarcinoma 38 26 64
Large cell ca. 2 2
Chest X —ray Small cell ca. 9 4 13
Adenosquamous ca. 4 4
Unknown 1 1
Squamous cell ca. 9 9
Adenocarcinoma 3 3 6
X—ray+Cytology Small cell ca. 2 1 3
Others 1 1
Squamous cell ca. 4 1 5
Cytology Adenocarcinoma 3 3
Total 94 47 141
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Table 9. Proportion of cases requiring further detailed examination following an initial lung cancer mass screening.

municipalities min max Ave. (%) SD
Judgement E
Group A * 18 0.0 6.2 1.79 2.03
Group B T 43 0.0 6.1 1.51 1.88
Group C ¥ 11 0.0 2.7 0.85 1.02
Group D § 9 0.0 2.9 1.34 0.93
Group E || 1 3.1 3.1 3.10
Total 82 0.0 6.2 1.49 1.74
Judgement D + E
Group A * 18 1.8 6.3 3.22 1.50
Group B T 43 0.7 8.3 3.02 1.48
Group C ¥ 11 1.2 7.1 3.60 1.66
Group D § 9 1.0 5.4 3.74 1.44
Group E || 1 3.2 3.2 3.20
Total 82 0.7 8.3 3.23 1.49

* Compulsory check for all habitants

T Habitants who request a check

¥ Compulsory check for all habitants in a rotating area basis

§ Habitants who request a check in a rotating area basis

| Others

Table 10. The smoking rate by age (10-year group) and sex in 2000.

Male 20y — 29y 30y —39%y 40y —49y 50y — 59y 60y —69y 70y — total
Kagoshima Pref. 73.3% 77.6% 76.3% 70.6% 64.0% 69.7% 68.6%
Japan 60.8% 56.6% 55.1% 54.1% 37.0% 29.4% 47.4%
Female 20y — 29y 30y —39y 40y —49y 50y —59y 60y — 69y 70y — total
Kagoshima Pref. 33.7% 36.4% 9.0% 6.4% 4.1% 3.9% 5.4%
Japan 20.9% 18.8% 13.6% 10.4% 6.6% 4.0% 11.5%
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Fig. 4. Lung cancer detection rates according to smoking index.
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