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Table 1 Characteristics of outbreak-related patients

Case No. Group devecion symptoms dngnonis S Az OB Sl (eatiay Culre iC LTBI

Case 1  Index case VH 7 2006.5 Male 26 Clerk 112 G (5) +  Identical 5

Case 2 Source case VH 18 2006.6 Male 32 Builder/ b13 G (6) +  Identical 3

Bandsman

Case 3  Household of Case 1 CT None 2006.6  Male 3 Son rll1 G (0) +  Identical

Case 4  Household of Case 1 CT None 2006.6  Female 34 Wife bll'1 G (0) +  Identical

Case 5 Household of Case 1 CT 1 2007.12 Male 65 Fatherinlaw [II1 G (0) + NA

Case 6  Household of Case 1 HE None 2011.4  Female 15 Daughter [ 1/PL G (0) — NA

Case 7 A place of amusement CT None 2006.8  Female 31 Clerk [TI1 G (0) +  Identical

Case 8  Household of Case 2 CT None 2006.7  Female 25 Cohabiter b1 G (0) +  Identical

Case 9  Construction work CT None 2006.6  Female 40 Colleague 112 G (0) +  Identical

Case 10 Construction work CT 1.5 2008.12 Male 61 Colleague rll1 G2 + NA

Case 11 A music band VH NA 2006.5 Male 17 Bandsman (1 G (0) + NA

Case 12 A music band HE None 2006.7  Male 17 Bandsman rll1 G (0) — NA

Case 13 A place of amusement VH 1.5 2007.12 Male 20 Customer bIl1 G (0) +  Identical

Case 14 A place of amusement VH 2.5 2007.12 Male 52 Customer rii2 G (10) + Identical

Case 15 A place of amusement/ VH 2.5 2008.1 Male 21 Customer/ bl 2 G (6) +  Identical 3
Index case of University Student

Case 16 Construction work VH 1.5 2008.7 Male 47 Casual contact r1I1 G (0) +  Identical

Case 17 Construction work VH 1.5 2008.7 Male 52 Casual contact bII2 G (7) +  Identical

Case 18 University HE None 2008.4  Male 21 Student rll1 G (1) + NA

Case 19 University VH 3 2009.4  Female 20 Student bl 2 G (7) +  Identical

Case 20 A place of amusement VH 2 2009.2  Female 39 Customer bl 2 G @) +  Identical 2

Case 21 A place of amusement VH 1.5 2009.4  Male 45 Customer bIl'1 G (0) +  Identical

Case No. are identical in Fig. LTBI: Number of contacts treated as LTBI VH: Visit to hospital CT: Contact tracing examination

HE: Health examination in high school or university

NA: Not applicable or information not available
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Table 2 Number of TB cases and LTBI detected by contact investigations of Case 1 and Case 2

Number of Number of Number of Rate of Rate of
Index case Group subjects TB cases LTBI cases infections
a b c b/a (b+c)/a
Case 1 Household 6 4 (1)* 2 66.7% 83.3%
Relative 7 0 0 0.0 0.0
A place of amusement 24 1 3 4.2 16.7
Sub total 37 5(D) 5 13.5 24.3
Case 2 Household 4 1 1 25.0 50.0
Construction work 11 2 2 18.2 36.4
A music band 4 2 0 50.0 50.0
Sub total 19 5 3 26.3 42.1
Total 56 10 (1) 8 17.9 30.4

*Daughter of Casel was diagnosed as active tuberculosis after treated as LTBI
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Original Article

EVALUATION OF TUBERCULOSIS TRANSMISSION ROUTES
IN AN OUTBREAK AMONG YOUNG ADULTS FOR
DEVELOPING AN EFFECTIVE METHOD FOR CONTACT INVESTIGATIONS

Makoto TOYOTA

Abstract [Purpose] To evaluate the various transmission
routes of tuberculosis in an outbreak among young adults in
order to develop an effective method for contact investigations.

[Method] We reviewed the records of 21 tuberculosis
patients involved in an outbreak of tuberculosis; the records
were collected by conventional epidemiological studies.
Mycobacterium tuberculosis isolates were genotyped using
IS6110-based restriction fragment length polymorphism
(RFLP).

[Result] The index patient was a 26-year-old man whose
32-year-old brother was identified as the source patient of
tuberculosis through a contact investigation. Investigation of
their contacts led to the identification of 10 tuberculosis
patients. Further, 5 more patients with only casual contact with
the index or source patients developed tuberculosis 18-25
months after identification of the index patient. The RFLP
analysis of strains obtained from these 5 patients as well as
the index and source patients revealed an identical pattern. Fur-
ther, 4 persons, among those who had epidemiological links
with some of the above-mentioned 5 patients, developed tuber-

culosis 2234 months after identification of the index patient.

All 21 patients were relatively young. In total, 15 strains ob-
tained from these patients were sent for the RFLP analysis,
all of which showed an identical pattern. The epidemiological
links were categorized into a household environment, an enter-
tainment area, a university, a music band, and a construction
site.

[Conclusion] Molecular epidemiology can provide insights
into the process of tuberculosis transmission, which may
otherwise go unrecognized by conventional contact investiga-
tions. Additionally, it can play an important role in identifying
places of tuberculosis outbreaks and routes of transmission in

a contact investigation.

Key words: Tuberculosis, Outbreak, Contact investigation,
Young adult, RFLP, Molecular epidemiology
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