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TUBERCULOSIS IN JAPAN AT PRESENT AND IN NEAR FUTURE

*Naohiro NAGAYAMA

* Division of Respiratory Diseases, Tokyo National Sanatorium Hospital

The high incidence of tuberculosis in the elderly people and no decrease in the incidence
rate of the young people are two main features of current tuberculosis problem in Japan.
To examine the near future prediction of the incidence rate and the rate of clinical break-
down by age group, the incidence rates of the newly registered tuberculosis cases of the
cohorts born before 1918, in 1919~28, 1929~38, 1939~48, 1949~58 and 1959~68 were
studied every ten years. The curves of incidence rate in each cohort were extrapolated to
the future to obtain the incidence rates in 2008 and 2018.

The numbers of predicted new cases in 2008 and 2018 were estimated to be some 31,000
and 23,000, respectively. The percentage of the cases above 60 y.o. was estimated to be
59%, 59% respectively. As the number of new cases in 1998 was 41,000, 55% of which
was above 60 y.o., it will steadily decrease from now on, but the elderly people more
than 60 y.o. will continue to occupy high percentage of the new cases. The incidence rate
of the new cases will also decrease from 32.4 (per 100,000 populations) in 1998 to 24.5 in
2008 and 19.4 in 2018, and Japan in 2018 will still be a middle prevalence country in the
world as now.

The rate of clinical breakdown is obtained from dividing the incidence rate by the
prevalence of tuberculosis infection. The latter is theoretically calculated from the annual
risk of tuberculosis infection assuming that it doesn’t depend on age. In Japan the annual
risk of infection was supposed to be constant and about 4% till 1947. Since then it
declined by some 10% annually till around 1977. Thereafter the annual speed of its
decline was estimated to have slowed down. But we cannot know the true annual risk of
tuberculosis infection, as BCG vaccination hinders the interpretation of the result of
tuberculin skin testing in Japan. We postulated it declined 5% annually (Model A) or it
was constant to be 0.17% since 1977 (Model B). Using these models of annual risk of
tuberculosis infection, the prevalence of tuberculosis infection by age group was calcu-
lated in every calendar year. The incidence rate of each age group was assumed to be
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equal to that of median age in each age group. For example, the incidence rate of the
cohort born in 1919~28 was assumed to be equal to that of the cohort born in 1923. In
this way, the annual rates of clinical breakdown of the cohorts born in 1923, 1933, 1943,
1953, 1963 and 1973 were calculated.

The rates of clinical breakdown for the cohorts born in 1923, 1933 and 1943 were similar
with each other and were approximately 100 per 100,000 in both models. The rate of clinical
breakdown at 25 years old for the cohort born in 1953 was 0.64 times smaller than that
for the cohort born in 1943. It might due to the improvement of nutritional state and the
effectiveness for adult tuberculosis of compulsory BCG vaccination which has been done
after World War II in Japan. But for the cohort born after World War II, the later the
cohort was born, the larger its rate of clinical breakdown was in both models. And, for
example, the rate of clinical breakdown at age 25 years old for the cohort born in 1973
was 2.4 times (in Model A) or 1.7 times (in Model B) larger than that for the cohorts
born in 1953. This may imply that there has been some factor(s) which facilitates
tuberculous disease after tuberculous infection in young people in modern Japan. One
explanation for this is the possibility that immune ability to tuberculosis might be weak-

ened in young generations by some factor(s) such as environmental pollution.
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g.1 Models of annual risk of infection in recent and future years.
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I 1988EF TIRTOBULEE LT D5 TW
LD L19984EIZ BV TIZ80mM EE LTE DS
NTw3), Zhk ) 10FEFEOAER T A— b D I104FE
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A=+ D 1998 ELNEDRBRDWA 1L 1949 ~ 58 F 4
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Fig.2 Incidence rate of newly registered cases classified by age and
cohort study of tuberculosis in Japan.

Table 1

An estimated incidence rate (per 100,000) of newly

registered cases (A), a population projection (X100,000) (B)
and estimated cases (D) classified by age group in 2008
and 2018, and newly registered cases in 1998 (C).

(A) (B) (C) (D)
2008 2018 2008 2018 1998 2008 2018
Age (yr)

0~ 9 1 1 123 113 186 123 113
10~19 3 3 122 122 593 366 366
20~29 18 15 148 122 3928 2664 1830
30~39 16 13 185 148 3165 2960 1924
40~49 17 15 164 183 4272 2788 2745
50~ 59 22 16 173 159 6318 3806 2544
60~ 69 35 20 170 162 8206 5950 3240
70~179 50 35 122 146 8641 6100 5110
80~ 89 87 46 58 78 5725 5046 3588
90 ~ 100 78 11 19 - 1100 1482
100 ~ 81 0.28 0.62 - 50
Total 1276 1252 41033 30903 22992

TF—POENRL)RRBENMERZ BRIV REL, £
721969 ~ T84EA F L a R — b D 2008 ~ 20184F 1281 5
WAL 1949 ~ 68 4F &£ Tk — b D 1998 ~ 2018442
BIFAIBIREFMLLDERE L2, 0~ 19D ERK
RS, EFRICNTLEHFG NS 0D 5 20084 XU

2018412 BT 0~ 19RO BEEEE Fig. 2 D &L ) ITK
ET 5 ERET20084E B X UN20184E12 BT B ERAREE FI
BAERIE Tablel (A) LI IZFREINE, THIZHFE
RPVER10BERR BN HERT AT (Tablel (B)) %#h)
% LAER B ET A REIRD 5N D (Table
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#923,000 N2 B & FHIE NS, it o T 1997 4F DL R4
MLUTWBHRBERED ZERBRDICET S, 604
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INDOZENERUTH S EIRET S, FEBBRGEBEHRERD
EFN A BT BEBRERIIAFEORLY LKESH
TWBHDT, EFVBIZDOWTH S D% Table 2 1277
L7z (EFNVC, DIZOWTIZEBLE ), CORED D
1219238, 33, 43, 53, 63, T3EELEFT D IR — F DE
FRIBERGE T ORTFEEZ KD (Fig. 3EFIWV A, B),
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BREIEL ko Tz (Fig. 3EFIV A, B), 255
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Table2 Prevalence of tuberculosis infection
(percent) in 1968, 1978, 1988, 1998, 2008, and
2018 estimated using model B.

1968 1978 1988 1998 2008 2018
born in
1923 73.2 74.0 74.4 74.9 75.3 75.7
1933 59.7 60.9 61.5 62.2 62.8 63.4
1943 39.5 41.2 42.1 43.1 441 45.0
1953 13.8 16.2 17.4 19.0 20.3 21.7
1963 3.0 5.7 7.3 8.9 10.4 11.9
1973 1.1 2.7 4.4 6.0 7.6
1983 0.8 2.5 4.2 5.8
1993 0.8 2.5 4.2
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Fig.3 Risk of clinical breakdown calculated using four models of annual risk

of tuberculosis infection.
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