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TUBERCULOSIS OUTBREAK IN A JUNIOR HIGH SCHOOL IN KOCHI CITY
—Studies on Factors Relating to Extent of Tuberculosis Infection
and the Efficacy of Isoniazid Chemoprophylaxis—

*Makoto TOYOTA and Shigeharu MORIOKA

*Kochi City Health Center

A 15-year—old girl, third-grade student of a junior high school (the index case) was
found to have smear-—positive, cavitary pulmonary tuberculosis. Contact investigation
was conducted, including tuberculin skin test and chest X-ray examinations over 700
persons. Tuberculin skin test revealed an excess of strongly—-positive reactors in the third-
grade students. During 2 years after the detection of the index case, a total of 31
tuberculosis patients were newly diagnosed, and out of them 8 were culture positive and
restriction fragment length polymorphism (RFLP) analysis of the 8 strains and that of
the index case demonstrated an identical pattern. A delay in diagnosis of the index case
and poor ventilation of the classrooms were attributable to this rather large outbreak.
In addition the source case seems to be highly infectious, because transmission following
only sporadic contact was documented.

Among the third—grade students and school staff, 129 persons were strongly-positive
reactors to tuberculin skin test. Out of them one hundred five persons completed
isoniazid chemoprophylaxis of recommended six months, and the others didn't receive
chemoprophylaxis because most of them were aged above 30 years. All of them were
followed up for 2 years after the detection of the index case, and out of 105 persons who
received chemoprophylaxis, 2 cases (1.9%) were newly diagnosed as tuberculosis, while
out of 24 persons without chemoprophylaxis, 6 cases (25%) developed tuberculosis.
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Fig.3 Frequency distribution of erythema
in the tuberculin skin test by exposure

group
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Fig.4 Comparing tuberculin skin test
by exposure group. Tl is a diameter
of erythema in the previous test. T2 is
a diameter of erythema in the contact
investigation.
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Candidates for chemoprophylaxis by exposure group

Exposure group*

Diameter of erythema of tuberculin skin test (mm)

Homeroom T2 = 30

Classmate T2 = 30 and [T2—-T1] = 20

Other 3rd T2 = 30 and [T2—-T1] = 20

First and 2nd T2 = 50 and [T2—T1] = 30, or T2 = 60

T1 is a diameter of erythema in the previous test.

T2 is a diameter of erythema in the contact investigation.

* Definition of exposure groups: Homeroom, homeroom classmates; Classmate,
classmates, club teammates, private schoolmates; Other 3rd, other 3rd grade
students; First and 2nd, 1st and 2nd grade students.

Table2 Rate of suffering infections and cases by exposure group

No. of No. of chemo- No. of Rate of Rate of
Exposure group* tested prophylaxis cases infections cases
a b c (b+c)/a c/a
Group 1 3 0 3 100.0% 100.0%
Group 2 30 18 9 90.0 30.0
Group 3 97 49 10 60.8 10.3
Group 4 140 47 6 37.9 4.3
Group 5 447 39 3 9.4 0.7
Total 17 153 31 25.7 4.3

* Definition of exposure groups: Group 1, household; Group 2, homeroom classmates; Group 3,
classmates, club teammates, private schoolmates, or teaching staff who taught source case;
Group 4, other 3rd grade students, or teaching staff who didn’t teach source case; Group 5,
1st and 2nd grade students, or contacts out of junior high school.

date Sep Nov Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov Jan
98 99 00 01

Source case

symptom fever chest cough hemoptysis

pain onset

consultation A A Aan O

infectious period A

Contact Chest TST Chest Chest Chest Chest

examination X-ray X-ray X-ray X-ray X-ray
Exposure group*

Group 1 ©0) ®@

Group 2 ©) % ® @

®

_________________________________________________________ QW

Group 3 ® %@ ® e @ ® @
______________________________________________________________ @

Group 4 ® @ @ @
................ ) )

Group 5 @ @ @

: ¢ \One hundred fifty-five persons became candidates for

Chemoprophylaxis N ¥ chemoprophylaxis.

A Visited clinic

O Diagnosis made and case number are identical in table 3

TST, Tuberculin skin test

* Definition of exposure groups : Group 1, household ; Group 2, homeroom classmates; Group 3, classmates, club team-
mates, private schoolmates, or teaching staff who taught source case; Group 4, other 3rd grade students, or teaching
staff who didn’t teach source case; Group 5, 1st and 2nd grade students, or contacts out of junior high school.

Fig.5 Source case history and diagnosis of outbreak-related cases
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Table4 Number of candidates for chemoprophylaxis and cases among 3rd grade
students, club teammates, and teaching staff.

No. of No. of chemo- No.of Rate of
tested ¥ prophylaxis cases¥ cases
Teacher aged less than 30 years 3 3 0 0%
Teacher aged 30-39 years 10 0 5 50
Teacher aged more than 40 years 4 0 0 0
Trird grade students and club teammates 112 107 3 3
Total 129 110 8 6
* Persons whose diameter of erythema in tuberculin skin test in contact examination = 30 mm
# Cases who were diagnosed while being followed up after tuberculin skin test
Tableb Comparison of rates of cases in receiving and not receiving
chemoprophylaxis
No. of Erythema No. of Rate of
subjects Mean = S.D. cases  cases
Receiving chemoprophylaxis 105 60.7£17.2 ]+ 2 1.9% :|**
Not receiving chemoprophylaxis 24 52.0+15.7 6 25.0
Total 129 59.0£17.2 8 6.2

Erythema: Diameter of erythema of tuberculin skin test in the contact investigation (mm)

+p<0.05 (t—test)
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**15<0.01 (Fisher’s exact test)
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