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RELATIONSHIPS OF PAST TUBERCULIN REACTION, PAST BCG
INOCULATION, AND CALCIFIED FOCI, TO
TUBERCULOSIS IN SCHOOL PUPILS*

Masako UESUGI

(Received for publication March 30, 1965)

Eighty nine hundred fifty-six pupils of 17 primary schools in Kawasaki city, who entered
school during the years 1955-1958, were followed up till their graduation. A total of 81 tuber-
culosis morbid cases were found in their school life. The relationship between the incidence
of tuberculosis morbid case and the maximal intensity of tuberculin reaction before detection
of their diseases was as follows: 5.29% in marked positive group (redness over 10mm in di-
ameter with induration and duplicate redness against 1:2000 0T), 1.0% in moderate positive
group (redness over 10mm with induration), and 0.1% in feeble positive group (redness over
10mm only). A total of 147 cases with calcified primary pulmonary and hilar nodes foci were
found during the period of observation. The incidence of the cases with calcified foci in
relation to the maximal intensity of tuberculin reaction before detection of their diseases
indicated similar result: 7.3% in marked, 1.79% in moderate, and 0.2% in feeble positive group
respectively. Those who showed feeble positive reaction alone before detection of their diseases
were only 7 cases in number, 6 of these showed moderate or marked positive reaction after
detection of their diseases. Another case showed feeble positive reaction through his school
life, however he showed redness over 30mm 1 year before the detection of disease. Of the
cases with calcified foci, 3 cases showed feeble positive reaction through their school life.
One out of these 3 also showed redness over 30mm. After entrance in junior high school,
both of these 2 cases showed induration by the unused site examination.

As to the relationship between the size of redness and the appearance of induration, 403
cases with redness over 10mm were examined. Those with redness less than 14mm showed
no induration. On the contrary, of those with redness over 30mm, 91% showed induration.

Four hundred thirty-nine cases, who showed induration at least once or more times through
their primary school life, were tested by the unused site injection in the 1st grade of the junior
high school. Of them 65% showed induration. Of 593 cases who showed redness only through
their primary school life, 21% showed induration by the unused site injection in the 1st grade
of the junior high school. The correlation of the size of redness in the used site and the
appearance of induration in the unused site, was not present in the former. However, the
correlation was present, to some degree, in the latter.

Of 81 tuberculosis morbid cases of the primary schools, 43. 2% had the history of previous

BCG inoculation. Thirty morbid cases and 15 morbid cases, detected in 1963 respectively from

* From Nakahara Health Center, Kawasaki City, 3, Kosugi-cho, Kawasaki-shi, Kanagawa-
ken, Japan.
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all the junior high schools and 4 high schools in Kawasaki city, had been inoculated with
BCG in 26.3% and 33.3% respectively. Of the morbid cases of the junior high schools, 57%
had calcified foci, and none had the history of BCG inoculation.

Four of 147 cases with calcified foci of the primary schools, had the history of BCG in-
oculation. BCG inoculation of the pre-school period started in Kawasaki city in 1951. Since
then, annual rate of positive reactors in the Ist grade of the primary schools increased year
after year: only 20.4% were classified as positive reactors in 1951, and the rate increased to
89.29 in 1959. On the other hand, the appearance rate of calcified foci decreased year after
year: 2.3% of the 6th grade of the primary school pupils in 1960 had calcified foci, and 0. 5%
in 1964. It is supposed that BCG. inoculation diminishes the formation of calcified foci.

Based on these findings, it was considered that moderate and marked reactors once or more
times in tuberculin testing should be selected and observed more intensively, since it is more
effective than customary annual chest photofluorography of all members. It was discussed that,
BCG inoculation of the pre-school period, particularly in the new born, and chemoprophylaxis
to intensive positive reactors in tuberculin testing, have to be introduced. Of the new entrants

of primary schools in 1964, only 3.3% were equivalent as to the objects for chemoprophylaxis
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above-mentioned.
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Summary of Characteristics on Tuberculosis
Morbid Cases in School Pupils
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Fig. 2. Rate of Intensity of Tuberculin Reaction in
Tuberculous Morbid cases
Subject Numberl Intensity of tuberculin reaction (%)
ovimary school | 81 e ()65 S35 0%=4)8,6%

Pupils of
junior high school

(+)3.3%

30— 0=+ )26.7%

Pupils of
high school 15

—(#)26. 7%

Foot-note : [+] Redness over 10 mm only
[#] Redness over 10 mm with induration
[#t] Redness over 10mm with induration and duplicate redness

% 56.7% RSN,
e\, (B) FERDBEEES 58 & FEARRECIL

Fig. 3. Rate of Intensity of Tuberculin Reaction in
Pupils in this Study
Subject Number Intensity of tuberculin reaction (%)
g I o (+)sL.0%
6;};1:13; D" | 2105 Py iECr27. 3% (+160.3%
Irn year punlls of | 1,508 0 )26 300+ )95, 80— (+)31.9%
Sl year dunils of |5 ETWI0L.5% (FI4.0%——] [+)24.5%

Foot-note : See Foot-note of Fig. 2.

Fig. 4. Rate of Tuberculous Pathology by Intensity of
Tuberculin Reaction in Primary School Pupils

})r;tal‘usll;y Number Rate of tuberculous pathology

() 1,028

(+) 2,116

(+) 5.812

/
0.1% 0.2%
77777 —! Morbidity Rate of cases with calcification
Fig. 5. Rate of Intensity of Tuberculin Reaction by

Type of Disease in Primary School Pupils

Type of diseasé |Number| Rate of intensity of tuberculin reaction (%)
I, 81 Ha&s%
X 122
] 201 14.43/_, [+]62.7%
All pupils.  |8,956 (+164.9%
N}f:t'}f:l‘(’fg;"“l°“s 121 (50 (+179.3%

Foot-note : Type of disease :
1 Primary tuberculosis
V Infiltrative type tuberculosis
W Indurative type tuberculosis
Vi Pleural effusion and adhesion
X Calcification
Intensity of tuberculin reaction : See Foot-note of Fig. 2.
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Fig. 6. The Number of the Morbid Cases by the
Time of Detection of Disease, tne Intensity of
Tuberculin Reaction and the History of BCG
Inoculation in the Primary School
Pupils (81 Cases)
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Fig. 7. The Number of the Cases with Calcified Foci (122 Cases) ARERE (] OXam Lkl
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Fig. 8. The Number of the Cases with Pleural Effusion and LD [+] BHEED 2% 12T Elgls &
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Foot-note: See foot-note of Fig.6.
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The Number of the Cases with Non-tuberculous
Findings (121 Cases)

Fig. 9.

Intensity

’tIiTnee o of T.R. )
detection

Ist year

2nd y.

3rd y.

4th y.

5th y.

6th y.

Total |10

Foot-note: See foot~note of Fig. 6.
Fig. 10. Relationship between the Size of Redness with or without

Duplicate Redness and the Appearance Rate of Induration in the
Tuberculin Reaction (403 Cases)

r Appearance rate of induration

. ~14mm E 1(+) — (20 cases)
2E s~1ommBET e €D (114 cases)
£y . 20% i

EEE 20~24mm%@]§ i(+) (129 cases)
=58 37%

= %~§ 25~29mm H == 1(+] ] (52 cases)
2 EE 627%, .

HE—— a0
=25 91%

£E2 Foot-note:See foot-note of Fig.2.

Fig. 11. Relationship between the Largest Size of Redness without

Induration through their Primary School life and the Appearance
Rate of Induration by the Unused Site Testing in the 1 st
Year of the Junior High School

(1) Those who showed redness without induration only through

r Appearance rate of induration
the primary school life ;(593 cases)

~24mm B == (] ] (476 cases)
17%
25~29mm§[% =" —1(+) ] (82 cases)
32%
3omm~ i W ] €D ] (35cases)
54%

(2)Those who showed induration and duplicate redness once or more
times through their primary school life (439 cases)

~24mm e T e =326 cases)

65%
25~29mm EEBEBE i(77 cases)
65%

30mm~ T e T (36 cases)

61%

through their primary school life

The largest size of redness without induration.

'Foot-note: See foot-note of Fig. 2,

Fig. 12. Results of the Unused Site Retesting on
the Reactors showing Redness over 28 mm without
Induration in the Used Site (51 Cases)

28mm~ %L + # J%H‘ =
(35% (41%)

Foot-note: See foot-note of Fig.2.
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Fig. 13. Relationship between the Rate of Positive
Reactors in the Tuberculin Testing including
BCG Vaccinated Children at the Entrance in

the Primary School and the Appearance
Rate of Calcified Foci in the 6th
year of the Primary School
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j'—f 39.1% 1.5%

‘3-5 0.6%

= 2 0.5%

20.4%

——» The appearance rate of calcified foci in

—= in the primary school

—a=— The year of the entrance in the primary school
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—= The year at the 6th year of the primary school
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