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Recent status of infection and development of tuberculosis in Japan was analysed from the epi~
demiological point of view.

I. Difficulties to reveal prevalence of infection in Japan

It is very difficult to estimate the prevalence of tuberculosis infection because of high BCG coverage
in infants. Moreover, the difficulties in estimating the infection rate is caused by the low predictive
value of tuberculin test. The predictive value is as low as 309% in infants at present as shown in Fig.
1, partly because of the technical problem of reading tuberculin reaction by erythema forty eight hours.
after injection and partly because of low prevalence of infection among un-vaccinated children. Pre-
valence of infection in infants was estimated by doubling the number of reactors showing erythema
30 mm and over.

II. Risk of tuberculosis infection in Japan

Risk of infection was calculated from the data of tuberculin survey in Okinawa Prefecture, where-
the mass BCG vaccination was not given until 1969 as a policy of tuberculosis control during occupa-
tion by the United States. Estimation of risk of infection from other indices such as the incidence of
tuberculous meningitis in children of 0~4 years, the incidence of smear positive cases in young adult
of 20~29 years, and the incidence of smear positive cases in all ages were coincided with the estimated
figures from the tuberculin surveys in Okinawa Prefecture as shown in Fig. 2. It was estimated that

* the risk of infection is around 0.15% at present and it has been decreasing more than 109, annually

(Fig. 3).

III. Risk of developing tuberculosis

The comparison between cummulative incidence of bacilli positive cases and prevalence of in-
fection revealed that about 2 out of 100 infected had developed bacillary diseases from the age of 0 to
25. It was revealed that less than 19, out of the infected had died from tuberculosis up to 25 years
of age.

IV. Development of tuberculosis

Endogenous origin of tuberculosis was supported from the facts that the source of infection was

found in more than 70% among children cases whereas in only 3.79, among adult cases, and that the

* From the Research Institute of Tuberculosis, JATA, 3-1 Matsuyama, Kiyose-shi, Tokyo 180-04 Japan.
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healed or inactive tuberculous lesions were found in 679, of X-ray films prior to the detection of the di-
sease in adults.

In children, one of the important factors relating to the development of the disease is the intensity
of infection, as the incidence of disease is high among tuberculin strongly positive reactors, and is not
influenced by the constitutional factors such as underweight. In adults, tubercle bacilli are surviv-
ing as persisters, so that the intensity of infection or the size of tuberculin reaction has almost no signif-
icant influence on the break-down rate. Development of tuberculosis in adults largely depends on
the host factors such as complications (diabetus mellitus 8%,, pneumoconiosis, etc.), immunosuppresive
drugs (cortico-steroid 1.8%,, etc.), constitutional factors (underweight, etc.) and so on.

V. The results of chemotherapy in the field

Since the end of 1974, all the individual data of tuberculosis registers in Okinawa Prefecture are
kept in mini-computer. The most remarkable change in these four years was the extensive use of
intensive chemotherapy with RFP. Ninty five percent of new smear positive cases are treated with
intensive regimens containing INH and RFP at present. The negative conversion rate (Fig. 4) was
satisfactory. In spite of the wide use of the intensive treatment, tuberculosis death was observed in
2% even now. Tuberculosis fatality was high in smear positive cases and cavitary cases as shown in
Table 1. The rates of bacilli positive at least once one year and over after registration were also shown
in Table 1.

more extensive use of short-course chemotherapy was recommended not only as researches, but also

As the duration of chemotherapy for smear positive cases was as long as 31.8 months, the

as a routine work.

VI. Tuberculosis death in chemotherapy era

As 54.9%, of cases died from pulmonary tuberculosis were bacilli negative before death, the judge-
ment of causes of death among tuberculous patients has become more and more difficult. For the
.correct estimation of tuberculosis death, excess death was calculated in several surveys (Table 2). The
result shows that the ratio of the excess death to tuberculosis death has become larger and larger re-
«cently. Further analysis showed that the relative risk of death from pneumonia, circulation insuf-
ficiency, respiratory diseases other than tbc. and pneumonia was as high as 1.5 to 3.3 in recent years.

The author concluded that tuberculosis death in chemotherapy era could be divided into the four

A OENME BT

groups as shown in Table 3.
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Fig. 1. Correlation between prevalence of infection and the predictive

value of tuberculin test.
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Fig. 2. Indirect estimation of risk of tuberculosis infection in Japan.
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Trends of risk of tuberculosis infection in various countries in the world.
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Fig. 4. Bacilli negative conversion curves of 691 cases in Okinawa
Prefecture, 1975~1977, and 560 cases in the Netherland, 1975.

Table 1. Tuberculosis Death Rate and Rate of Cases Discharging Bacilli More Than
One Year after Registration by Bacteriology and Type of Disease at Reg-
istration in 2,035 cases (Average Observation Period, 3 Years)

Tuberculosis death
Total Smear (+) Culture (+) Others
Total 31/2,035(1. 5) 18/318 (5.7) 1/147 (0.7) 12/1, 570(0. 8)
Cavitary 23/554¢ (4.2) | 16/236 (6.8) 0/56 (=) 7/262 (2.7)
Non-cav., mod.-adv. 6/325 (1.8) | 22/43 (4.7) 1/29 (38.5) 3/253 (1.2)
Others 2/1,156(0.2) | 0/39 (=) | 0/62 (=) | 2/1,055(0.2)
Bacilli positive more than 1 year after detection
Total 40/2,035(2.0) | 15/318 (4.7) | 9/147 (6.1) | 16/1,570(1.0)
Cavitary 24/554 (4.3) | 12/236 (5.1) 5/56 (8.9) 7/262 (2.7)
Non-cav., mod.-adv. 8/325 (2.5) | 2/43 (4.7 | 2/29 (6.9 | 4/253 (1.6)
Others 8/1,156(0.7) 1/39  (2.6) 2/62  (3.2) 5/1,055(0. 5)
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Table 2. Excess Death of Tuberculosis Patients and its Ratio to the
Observed Tuberculosis Death
Expected Observed Observed .
total total defécgsos-E) tuberculosis CI} %noT
death (E) | death (O) death (T) (O-E)/
. 1959 219* 2, 423%* 2,204 2, 184 1.01
Surveys in
. 1964 342* 2, 669** 2,327 2,169 1.07
National
. 1969 413* 2, 111%* 1,698 1,466 1.16
Sanatoria
1974 433* 1, 720** 1, 287 1,099 1.17
Niigata Pref. 1976 219 425 206 133 1.55
Okinawa Pref. 1976 94 193 99 56 1.77
* Adjusted by the coverage of survey in National Sanatoria.
** Cases in which causes of death were unknown were excluded.
Table 3. Four Groups of Pulmonary Tuberculosis Death in the Chemotherapy Era
1. Severe cases who died from tuberculosis within one year after detection.:...cccoeeeevenneee 24 cases( 11.7%)
Post-mortem registration 2 cases
Death within one month after detection 11 cases

2. Severe cases who failed to be cured and died from tuberculosis with

resistant tubercle bacillicesereerereetrereririiiianenererannns

.................................................. 26 cases( 12.6%)

Average duration between detection and death 15.1 years
3. Bacilli-negative cases who died from sequela of tuberculosis «eeeeeeereereeiuniiiiiiii. 83 cases( 40.3%)

Average duration between detection and death 12.3 years

Average bacilli-negative duration

6.1 years

4. Death caused by non-tuberculosis diseases, but which might have been

attributed to tUDErCUlOSiS +eeeeeesrrrrreieriariinrecienennns

.................................................. 73 cases( 35. 4%)

Total excess deathe  eeeeeeereeriiieiiaiieiiiiiiiiiieenns

................................................. 206 cases(100.0%)

Survey in Niigata Prefecture

WARGER I R EHIER & LT 523, EERICITRERIC
BARLCICDIE, FlELDET LTI boR
BTREELEZERRLTED, BEIRELLELD,
BEMCR L CERSFEL S L 0BT EERLT
W3,

DX S I D, [LEEERROMEZIET O FRE
FESDIICFELDDHIENTED, BEETHERX
NBETOIRLWBE, BECKR UNEEZEEL
7o 3B 106EEL L ORI OHBITIEA T BE, FREBIL%E
ZLTHLMBRETRETHERIIFET LT AE, 5
WIHfiZ, D&M ERTERE LT %A, Sk
BELL EAFECOEDOFRRILLDTWA EEL bR
BHILE, FEEIETHBLARThE% L OMENEIR
TWAEEIHELMC IR,

VIL. 5 Y [

FERRRERRITEL e D, EEEHIBE L, L
HL, BROOIETEET, k% OMENEBIh T
DL ERDOERY TH B, BUHED, bLUEOER
DEROBIRCH LTHEL D, OB DML
TENLTHLRETEIEENTH B,

FREROBS Y 52 bh, Fl, BEO¥hEL
Y HWICENEABRSRCON BRB#M T2, i, K
FIEbBHA, T THIRE L TR CIH TR, HEE
i, TERZ, BREFOLLE, WEELIIUDE
AR OBIRE, FEBIZEN OLMERE DT 4 LD
WHEEET D)



