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I. OUTBREAK OF TUBERCULOSIS: THE CURRENT SITUATIONS
AND PERSPECTIVE IN JAPAN

Chairpersons : *Tadayuki AHIKO
*Makoto TOYOTA

Y Yamagata Prefectural Murayama Public Health Center,
2Kochi City Public Health Center

The prevalence rate of tuberculosis (TB) infection has remarkably decreased not only in
young people but also in middle-aged and elderly people in Japan. On the other hand, the
outbreak of TB has been increasing and has become a serious social problem. Since 1997,
more than 40 outbreaks have been reported annually. TB outbreaks have occurred among
persons in schools, hospitals, nursing homes, prisons, amusement facilities, day laborers’
accommodations with sauna, and various workplaces.

To clarify current problems concerning the outbreak and to propose effective measures
against TB outbreaks, we discussed about 1) preventable factors contributed to recent
outbreaks, 2) urgent problems such as the outbreak of multidrug resistant tuberculosis
(MDR-TB), 3) the collaboration of relevant organizations for outbreak investigation,
and 4) the practical application of new technologies such as DNA fingerprinting methods
(e.g., restriction fragment length polymorphism analysis).

Intractable problems, by which many participants of this symposium were troubled, were
as follows: 1) the problem how to diagnose the latent TB infection by the tuberculin
skin test on persons who have received BCG vaccine, and 2) the problem how to provide the
preventive treatment for contacts of patients with MDR-TB. To solve these problems,
the development of new methods to improve the diagnosis and the treatment is essential.
In addition, new approaches combining methods from conventional epidemiology, molecular
biology and computerized network analysis should be used in investigation and control of
TB outbreaks.

1. Tuberculosis outbreak in a junior high school: Mie KUSUNOSE, Makoto TOYOTA
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(Kochi City Public Health Center)

We experienced a large outbreak of TB in a junior high school. The index (source) patient
with smear-positive pulmonary TB was a third-grade student of the school. Contact
investigation was carried out in more than 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 source case, a total of 31 TB patients were newly diagnosed. Delayed
diagnosis of the source case and poor ventilation of the classrooms were attributable to
the outbreak. In addition the source patient seems to be highly infectious, because trans-
mission following only sporadic contact was documented. Among the strongly positive
reactors to tuberculin skin test of third-grade students and school staffs, out of 105
persons who received preventive therapy, 2 cases (1.9%) were newly diagnosed as TB,
while out of 24 cases without preventive therapy, 6 cases (25%) developed clinical TB.

A 15-year-old man, who was compliant with preventive therapy, was found to have
pulmonary TB. Drug susceptibility tests revealed that the organism isolated from this
patient was resistant to isoniazid, although the organism obtained from the source
patient was sensitive to isoniazid.

2. Tuberculosis outbreak in the workplace : Yoshiko SUEYASU, Sachiko TANOUE, Hisashi
WATANABE, Toru RIKIMARU, and Kotaro OIZUMI (The st Department of Internal
Medicine, Kurume University School of Medicine)

The outbreak of TB has increased in various workplaces. To clarify factors contributing
to TB outbreaks in the office/workplace, Japanese articles published between January
1987 and November 2000 were reviewed.

The main causal factor of the outbreak was delayed diagnosis of the source patient.
Other preventable factors contributing to the outbreak were as follows: 1) workplaces
with inadequate health care system to employees; 2) working environment with enclosed
spaces or with poor ventilation system; 3) inadequate contacts investigation; and 4)
inadequate identification of contacts with latent TB infection and poor adherence to
preventive therapy. To solve these problems, public health centers should ensure the effective
implementation of TB prevention and control programs and should strengthen collaboration
with occupational health partners, including local enterprises, industrial health promotion
centers, occupational physicians, and medical institutions.

3. A small outbreak of multidrug-resistant Mycobacterium tuberculosis infection: Yuka
SASAKI (Division of Thoracic Disease, National Chiba-Higashi Hospital)

A small outbreak of MDR-TB occurred among playmates at a mah-jongg parlor. The
source patient (48-year-old man) with smear—positive pulmonary TB acquired resistance
to several drugs including isoniazid, refampicin, and streptomycin during a period of
unsupervised therapy. Four persons, who were companions playing mah-jongg with the
source patient, were newly diagnosed as MDR-TB. These five patients had identical
Mycobacterium tuberculosis isolates on the RFLP analysis.

Now in Japan, MDR-TB is not a serious problem and only three small outbreaks have
been reported. But the prevalence of MDR-TB infection has increased actually. When the
new MDR-TB patient is detected, the physician should connect to public health centers
promptly. Public health centers should conduct appropriate identification and examination
of contacts of MDR-TB patients. MDR-TB originally is the product of inadequate
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treatment. Adequate prescription of chemotherapy, proper case management, and correct
process of drug delivery to the patients (e.g., Directly Observed Treatment) are the best
measures against MDR-TB.

4 . Future problems of tuberculosis outbreaks in terms of the molecular epidemiological
analysis: Mitsuyoshi TAKAHASHI (The Research Institute of Tuberculosis, JATA)

IS6110 based RFLP analysis has been widely used and has provided important insight
into the pathogenesis and the epidemiology of TB. This technique is effective in detecting
the source patient of outbreaks. This analysis enables us to notice an outbreak of TB at
early stage. This is also useful to detect pseudo-outbreaks due to the cross-contamination
of M. tuberculosis in clinical laboratories.

The incidence of TB has decreased remarkably in Japan, and most of elderly patients
with secondary or recurrent TB appear to be caused by endogenous reactivation of old
infection. However, recent studies on TB outbreaks using the RFLP analysis suggest that
exogenous reinfection is much more significant than previously believed.

Reports on drug resistant TB cases among foreign-born persons have increased espe-
cially in urban areas. Combining the RFLP analysis with the PCR-based typing method
called “spoligotyping” will be useful to trace the roots of drug resistant strains.

The computerized information management system, which must protect personal infor-
mation appropriately, is essential for using these techniques effectively.

5. Collaboration in tuberculosis outbreaks: Masanobu FUJIOKA, Masahiro KATO (The

Health and Public Welfare Department of Aichi Prefecture)

Effective control of TB outbreaks requires the collaboration of many partners. Pro-
gram evaluation of the examination of contacts (non-household) in settings at risk for
the outbreak was conducted by review of TB management records in public health centers
(PHCs) in Aichi prefecture from 1997 to 1999. The examination was carried out in 390
groups that belonged to various workplaces, schools, hospitals and so on. 105 (26.9%)
out of 390 groups were investigated in collaboration with two or more PHCs. The necessity
of collaboration with other prefectural PHCs had increased. Methods of the examination
and collaboration patterns varied according the kind of facilities to which contacts
belonged. Aichi prefecture published the manual for prevention and control of TB in
health care facilities in 1998, since when the collaboration of hospitals and PHCs was
promoted. PHCs will hold the key to successful collaboration in outbreak investigation of
TB.
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