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Fig. 1 Chest X-ray film on admission showing cavities
and moderate contraction in both upper lobes (b 11 2)

Table 1 First contacts examination

No.

1. Family 11
Parents 2
Brother 1
Relatives 8

2. Teaching staff and students 216
Teaching staff 63
Students 153

1 st year students 77
2nd year students 27
3rd year students 30
Badminton club 19
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Fig. 2 Histogram of erythema in the first tuberculin
skin test of 153 students who had contact with the
primary patient

NE28DEFEDSH B 1 %41%, EHEDOY KA mm
TH Y, FERD ZVOfFEEE LTwieds, 27 A
BOY I3ERE66 mm £ L, WES X-P (2 X 1) LM
IZEE R 2 RO 7720 mbeAa - L, T 5% & 5l
SNBHE o7z, D1 £IE, BERO Y RFERE36
mm CTH Y, FERD ZVofFBBEE LTwEds, 2
HRABOY KEFES4mm 2L, W X-PICLDE
ey lC e oz -obkEa L, (1 EE

EBM SRR L o7z, MERER SRS/ 1
2, HEOYERFE2lmm TH Y, fERD 2w
OFEMBIEEE LTwieds, 2 7 A#%O Y R3E/REE 76 mm
rE L, I X-PHesg O#G R, MRS LB S
NWEEE L -7,

Fig. 3 1&, BIEHAEED S &, HEOBKZ T Y b
40mmBEEREL, PHNREZ-72HEEZRE, HE% -
2 %O 2 Y KA %2 7210280 Y KR
ANTTLATHDIH, 27 ABROIEFEITERIHETIC
AL T b, Fig 4 QRIEHEMAFED D bEE -2 74
Ao 2 1Y x5 72102600 v KRR i L7z
bDOTH A, BHROEFRRBIZINT 2 7 AEROFFEN
17mm LL K& o 72 x FHINRONSZ L L,
WBEEFAM L7 17Tmm & L7-DIE, 2 ABROY K E
FIRFIZ S0 L 7 MO80 X-P (2 CHEBE & I S 7z AR fEAS
BRIZHERT2 A HEOFEREN18mm KE &> T
BY, oAFETIO I8 mm (ZHAVVET 17 mm 552 %
HY, FNLUTIE14mm THo7/2720, 17mm &\
Btz o7z, Fig 4 ICR BN TE C4SEITH 724
I3 L CTHITDOFATHE B W28 25, #REHREIR3
Bl oI EHIZASTz BBIOE»SH 29
ABDOREFRIEBRDOZFZNIIERTRELZ>TVSZ
ENVH B

Fig. 5 (LIRIE 304 5E 153 %4 0 E Mg o X %



The Significance of Tuberculin Skin Test/K.Andoh et al.

number

591

30

25

20

O the first test
the second test

N

Diameter of erythema

|
'
0

.
™
S
N

Fig.3 Histogram of erythema in tuberculin skin test of 102 students
who had contact with the primary patient
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Fig. 4 The relation of erythema between the first and second tuberculin skin tests
of 102 students who had contact with the primary patient
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Fig.5 The flow chart of contact examinations for 153 students

*=Diameter in the second tuberculin test — Diameter in the first tuberculin test

Table 2 Tuberculosis patients and those who took a preventive drug

1. M high school No. (%)
1 st year students
Class 3 (n=40) tuberculosis pleurisy 1 (25)
took a preventive drug 31 (77.5)
Class 6 (n=37) took a preventive drug 19 (51.4)
2nd year students
Class 4 (n=16) took a preventive drug 6 (37.5)
Class 5 (n=11) took a preventive drug 4 (36.4)
3rd year students
Class 1 (n=30) pulmonary tuberculosis 2 ( 6.7)
took a preventive drug 10 (33.3)
Badminton club
n=19) pulmonary tuberculosis 1 (53)
took a preventive drug (26.3)
Teaching staff
(n=63) pulmonary tuberculosis 2 (32
took a preventive drug 3 (4.8
2. Primary patient’s family
(n=11)
Mother: pulmonary tuberculosis 1
Brother: tuberculous pleurisy
Niece: took a preventive drug 1

* Chemoprophylaxis was indicated for 3 students by a third contact examination.
This table is including these students.
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Table 1 The actual situation in each HANBA

HANBA'’s name A B C D E F
Number of workers 40 49 50 154 19 70
Routine health none implement implement implement none none
examination
Health insurance none none none none none none
Response rate to 50.0 100 94.0 0* 100 21.4
extraordinary health
examiation
The number of 1 14 1 * 1 0
detailed examination
to extraordinary
examination
Results with irregular normal disease; 3 non- * non- -
examination non-respondent; 8 respondent respondent

normal; 3
Motivation for regular - no response unknown no response  no response  —

treatment

* We didn’t put into force it, because they were not cooperative.
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Table 2 Interviews to assess their health-related
behaviors and conditions

Close
Lo « _
Subjective symptom n=95 % exam.
Cough 57 14.9 3
Sputum or hemosputum 64 16.8 14
Chest pain 11 2.9 6
Breathlessness 19 5.0 0

* Multiple answers
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Fig. 1 Chest X-ray film on admission showing cavities
and moderate contraction in both upper lobes (b 11 2)

Table 1 First contacts examination

No.

1. Family 11
Parents 2
Brother 1
Relatives 8

2. Teaching staff and students 216
Teaching staff 63
Students 153

1 st year students 77
2nd year students 27
3rd year students 30
Badminton club 19
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Fig. 2 Histogram of erythema in the first tuberculin
skin test of 153 students who had contact with the
primary patient

NE28DEFEDSH B 1 %41%, EHEDOY KA mm
TH Y, FERD ZVOfFEEE LTwieds, 27 A
BOY I3ERE66 mm £ L, WES X-P (2 X 1) LM
IZEE R 2 RO 7720 mbeAa - L, T 5% & 5l
SNBHE o7z, D1 £IE, BERO Y RFERE36
mm CTH Y, FERD ZVofFBBEE LTwEds, 2
HRABOY KEFES4mm 2L, W X-PICLDE
ey lC e oz -obkEa L, (1 EE

EBM SRR L o7z, MERER SRS/ 1
2, HEOYERFE2lmm TH Y, fERD 2w
OFEMBIEEE LTwieds, 2 7 A#%O Y R3E/REE 76 mm
rE L, I X-PHesg O#G R, MRS LB S
NWEEE L -7,

Fig. 3 1&, BIEHAEED S &, HEOBKZ T Y b
40mmBEEREL, PHNREZ-72HEEZRE, HE% -
2 %O 2 Y KA %2 7210280 Y KR
ANTTLATHDIH, 27 ABROIEFEITERIHETIC
AL T b, Fig 4 QRIEHEMAFED D bEE -2 74
Ao 2 1Y x5 72102600 v KRR i L7z
bDOTH A, BHROEFRRBIZINT 2 7 AEROFFEN
17mm LL K& o 72 x FHINRONSZ L L,
WBEEFAM L7 17Tmm & L7-DIE, 2 ABROY K E
FIRFIZ S0 L 7 MO80 X-P (2 CHEBE & I S 7z AR fEAS
BRIZHERT2 A HEOFEREN18mm KE &> T
BY, oAFETIO I8 mm (ZHAVVET 17 mm 552 %
HY, FNLUTIE14mm THo7/2720, 17mm &\
Btz o7z, Fig 4 ICR BN TE C4SEITH 724
I3 L CTHITDOFATHE B W28 25, #REHREIR3
Bl oI EHIZASTz BBIOE»SH 29
ABDOREFRIEBRDOZFZNIIERTRELZ>TVSZ
ENVH B

Fig. 5 (LIRIE 304 5E 153 %4 0 E Mg o X %



The Significance of Tuberculin Skin Test/K.Andoh et al.

number

591

30

25

20

O the first test
the second test

N

Diameter of erythema

|
'
0

.
™
S
N

Fig.3 Histogram of erythema in tuberculin skin test of 102 students
who had contact with the primary patient
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Fig. 4 The relation of erythema between the first and second tuberculin skin tests
of 102 students who had contact with the primary patient
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Fig.5 The flow chart of contact examinations for 153 students

*=Diameter in the second tuberculin test — Diameter in the first tuberculin test

Table 2 Tuberculosis patients and those who took a preventive drug

1. M high school No. (%)
1 st year students
Class 3 (n=40) tuberculosis pleurisy 1 (25)
took a preventive drug 31 (77.5)
Class 6 (n=37) took a preventive drug 19 (51.4)
2nd year students
Class 4 (n=16) took a preventive drug 6 (37.5)
Class 5 (n=11) took a preventive drug 4 (36.4)
3rd year students
Class 1 (n=30) pulmonary tuberculosis 2 ( 6.7)
took a preventive drug 10 (33.3)
Badminton club
n=19) pulmonary tuberculosis 1 (53)
took a preventive drug (26.3)
Teaching staff
(n=63) pulmonary tuberculosis 2 (32
took a preventive drug 3 (4.8
2. Primary patient’s family
(n=11)
Mother: pulmonary tuberculosis 1
Brother: tuberculous pleurisy
Niece: took a preventive drug 1

* Chemoprophylaxis was indicated for 3 students by a third contact examination.
This table is including these students.
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Original Article

THE SIGNIFICANCE OF TUBERCULIN SKIN TEST IN THE INVESTIGATION
OF MASS OUTBREAK OF TUBERCULOSIS IN SCHOOLS

'Katsuya ANDOH, *Katsumi YAMANAKA, and *Tomi AKASHI

Abstract A high school teacher was diagnosed as pulmo-
nary tuberculosis. He was 27 years old and taught bookkeep-
ing to the 1st year grade students in classes 3 and 6, the 2nd
year grade students in classes 4 and 5. He was also the
assistant teacher in charge of class 1 of the 3rd year grade
students and the adviser of the badminton club in the school.

He first noticed a slight cough in November 1999, and
visited his physician. On December 24, he visited again for a
moderate cough, fever and chill and was administered medi-
cine and drip infusion for a cold. In the middle of January
2000, he visited another physician for a severe cough. He was
referred to hospital N and was admitted due to an abnormal
shadow on chest X-ray films. The result of sputum smear
examination was positive for AFB, Gaffky 8.

Subsequent contacts examination was conducted for 153
students and 63 teachers of the school. A tuberculin skin test
survey of 153 students was also carried out, in February 2000.

The diameter of erythema revealed a monomodal distribu-
tion pattern in students, however, one student was diagnosed
as pulmonary tuberculosis by the chest X-ray examination,
and 27 (18 %) showed erythema 40 mm and larger. They were
indicated chemoprophylaxis as they were most likely newly
infected in this epidemic.

After 2 months, a second contact examination was con-
ducted for the students (excluding those who underwent
chemoprophylaxis or had tuberculosis) and all teachers. Based
on chest X-ray examination, two new students and one
teacher were diagnosed as pulmonary tuberculosis, and
another one student was diagnosed as tuberculous pleurisy.

Comparing the erythema size distribution in the first and
second tuberculin tests, the distribution of the latter markedly
shifted to right, namely became much larger than the former.

It was assumed that students in whom the difference in
erythema diameter was larger than 17 mm between the first
and second examinations had been newly infected in this
epidemic.

Chemoprophylaxis was indicated for 45 students and 3
teachers.

After 6 months, a third contact examination was conducted
for the students and teachers (excluding those who underwent
chemoprophylaxis or had tuberculosis).

After a year, one teacher was diagnosed as pulmonary
tuberculosis by the fourth contact examination (chest X-ray).
Restriction fragment length polymorphism (RFLP) analysis
was carried out with 2 strains of M. tuberculosis isolated from
these patients (the index case and the second teacher patient),
and the RFLP pattern of 2 patients was same.

Key words: Tuberculin reaction, High school, Epidemic,
Tuberculosis, RFLP analysis
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