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Table 1 Characteristics of TB cases for analyzed isolates

Number Percent
Age
Mean, SD 60.7,19.4
Range 16-100
Sex
Male 249 7222
Female 96 27.8
Nationality
Japanese 341 98.8
Other 4 1.2
Homelessness
No 343 99.4
Yes 2 0.6
Prior TB disease
Absent 208 60.3
Present 137 39.7
With chemotherapy 38
Without chemotherapy 58
Unknown treatment 41
Diabetes
Absent 289 83.8
Present 56 16.2
Sputum smear AFB status
() 101 29.3
(%) 32 9.3
1+) 41 11.9
2+) 86 249
(3B+) 85 24.6
Importance level assigned from
infectiousness index of TB cases
Lower importance 133 38.6
Higher importance 118 342
Highest importance 94 27.2

TB: tuberculosis, AFB: acid-fast bacilli
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Table 2 Cluster size and number of clustered cases

Cluster size No. of clusters No. of cases
2 33 66
3 7 21
4 5 20
5 4 20
6 4 24
7 2 14
8 1 8
9 2 18

16 1 16

Total 59 207
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Table 3 Proportions and odds ratios of clustered cases by characteristics of index patients (Men)
No. of cases No. of clustered Multiple logistic analysis
oith shared  cases (percenr)  Crude OR (93 BCD) vl ed OR® (95%C) P-value
Total 249 154 ( 61.8)
Age
0-29 years 17 15 ( 88.2) 1.00 1.00
30-59 years 77 48 ( 62.3)  0.22 (0.05-1.04) 0.055 0.17 (0.03-0.79) 0.024
60 years or over 155 91 ( 58.7) 0.19 (0.04-0.86) 0.031 0.15 (0.03-0.69) 0.015
Nationality
Japanese 247 154 ( 62.3)
Other 2 0( 0) not estimated -
Homelessness
No 247 152 ( 61.5)
Yes 2 2 (100 ) not estimated -
Prior TB disease
Absent 148 93 ( 62.8) 1.00
Present 101 61 ( 60.4) 0.90 (0.54-1.52) 0.697
With chemotherapy 26 13 ( 50.0)
Without chemotherapy 44 24 ( 54.5)
Unknown treatment 31 24 ( 77.4)
Diabetes
Absent 200 126 ( 63.0) 1.00
Present 49 28 ( 57.1) 0.78 (0.42-1.48) 0.450
Sputum smear AFB status
(-) 73 41 ( 56.2) 1.00
(%) 21 11 ( 52.4) 0.86 (0.32-2.27) 0.759
a+) 27 16 ( 59.3) 1.14 (0.46-2.78) 0.781
@+) 63 39 ( 61.9) 1.27 (0.64-2.52) 0.498
3+) 65 47 ( 72.3) 2.04 (1.004.16) 0.050
Importance level assigned from
infectiousness index of TB cases
Lower importance 92 55 ( 59.8) 1.00 1.00
Higher importance 86 45 ( 52.3) 0.74 (0.41-1.34) 0.317 0.72 (0.39-1.32) 0.290
Highest importance 71 54 ( 76.1) 2.14 (1.08-4.24) 0.030 2.35 (1.174.70) 0.016

TB: tuberculosis, AFB: acid-fast bacilli, OR: odds ratio, 95%CI: 95% confidence interval
*Adjusted ORs are shown for variables included in the final model by stepwise selection (p<0.20). Age, previous TB, diabetes, infectiousness

were entered in the first model.
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Table 4 Proportions and odds ratios of clustered cases by characteristics of index patients (Women)

No. of cases Multiple logistic analysis
: No. of clustered
c;v;};t]::;:t?c cascs (percent) Crude OR (95%CD  P-value Adjusted OR* (95%CI) P-value
Total 96 53 (55.2)
Age
0-29 years 14 8 (57.1) 1.00
30-59 years 33 19 (57.6)  1.02 (0.29-3.60) 0.978
60 years or over 49 26 (53.1) 0.85 (0.26-2.81) 0.787
Nationality
Japanese 94 53 (56.4)
Other 2 0 (0.0 not estimated
Prior TB disease
Absent 60 37 (61.7) 1.00 1.00
Present 36 16 (44.4) 0.50 (0.22-1.15) 0.102 0.52 (0.22-1.22) 0.190
With chemotherapy 12 5 4L7)
Without chemotherapy 14 6 (42.9)
Unknown treatment 10 5 (50.0)
Diabetes
Absent 89 51 (57.3) 1.00 1.00
Present 7 2 (28.6) 0.30 (0.05-1.62) 0.161 0.33 (0.06-1.85) 0.135
Sputum smear AFB status
(-) 28 19 (67.9) 1.00
() 11 6 (54.5) 0.57 (0.14-2.37) 0.438
(1+) 14 6 (42.9) 0.36 (0.09-1.33) 0.125
2+) 23 9 (39.1) 0.30 (0.10-0.96) 0.043
3+) 20 13 (65.0) 0.88 (0.26-2.96) 0.836
Importance level assigned from
infectiousness index of TB cases 41 23 (56.1) 1.00
Lower importance 32 17 (53.1) 0.89 (0.35-2.25) 0.800
Higher importance 23 13 (56.5) 1.02 (0.36-2.85) 0.974
Highest importance

TB: tuberculosis, AFB: acid-fast bacilli, OR: odds ratio, 95%CI: 95% confidence interval
*Adjusted ORs are shown for variables included in the final model by stepwise selection (p<0.20). Age, previous TB, diabetes, infectiousness

were entered in the first model.

Table 5 Proportions of clustered cases and odds ratios for clustering by importance levels assigned
from infectiousness index of tuberculosis cases stratified with shared characteristics (Men)

No. of clustered cases/No. of shared characteristics, percent
Estimated odds ratio (95% confidence interval), P-value

Lower importance (92)

Higher importance (86)

Highest importance (71)

Total (249)

Age

0-29 years 15/17 88.2%

3059 years 48/77 62.3%

60 years or over 91/155 58.7%
Prior TB disease

Absent 93/148 62.8%

Present 61/101 60.4%
Diabetes

Absent 126/200 63.0%

Present 28/49 57.1%

8/8 100.0%
1.00
13/25 52.0%
1.00
34/59 57.6%
1.00
30/50 60.0%
1.00
25/42  59.5%
1.00
48/80 60.0%
1.00
7112 583%
1.00

718 87.5%
0.00 (0.00), 0.999

15/25 60.0%
1.38 (0.45-4.25), 0.569

23/53 43.4%
0.56 (0.27-1.19), 0.134

29/50 58.0%
0.92 (0.41-2.04), 0.839

16/36 44.4%
0.54 (0.22-1.34), 0.185

34/65 52.3%
0.73 (0.38-1.42), 0.353
11/21 52.4%
0.79 (0.19-3.29), 0.741

01 0%
0.00 (0.00), 0.999

20/27 74.1%
2.64 (0.02-8.45),0.103

34/43  79.1%
2.78 (1.13-6.82),0.026

34/48 70.8%
1.62 (0.70-3.75), 0.262
20/23 87.0%
4.53 (1.16-17.7), 0.030

44/55 80.0%
2.67 (1.20-5.92), 0.016

10/16 62.5%
1.19 (0.26-5.50), 0.823
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ASSOCIATION BETWEEN CLUSTERED STRAIN OF M.TUBERCULOSIS
AND INFECTIOUSNESS INDEX OF TUBERCULOSIS CASES
IN A POPULATION-BASED IS 6110-RFLP ANALYSIS

1.2Eri TSUKISHIMA, "3*Yuu MITSUHASH], 'Koichi YANO, 'Aiko TAKASE,
4Arisu KAMADA, ‘Masaru AMISHIMA, *Yasushi AKIYAMA
$Michihiro FUJINO, “Katsuyuki TOBISE, and *Fujiya KISHI

Abstract [Objective] Isolates of M. tuberculosis were
analyzed for their DNA fingerprints to facilitate understanding
of ongoing transmission of tuberculosis in Sapporo (population
1.87 million), Japan, where the incidence rate of tuberculosis
was 15.0 per 100,000 in 2004.

[Subject] Out of all tuberculosis patients registered in the
city from November 1998 to December 2003, isolates from
culture-positive respiratory tuberculosis cases for whom
written informed consent had been obtained, were analyzed by
restriction fragment length polymorphism (RFLP). The study
included 345 cases (249 men and 96 women) whose isolates
were available for DNA patterns.

[Method] Using standard IS6110-RFLP typing, cases
whose isolates shared identical fingerprints were considered
to belong to the same cluster. Proportions of clustered cases
were evaluated according to their clinical and socio-economical
characteristics.

[Results] Out of 345 cases, 207 (60.0%) were classified
into 59 clusters, and 15% of clustered cases having definite
epidemiological links. Multiple logistic regression analysis in
men showed that age and infectiousness were significantly
related to clustering. The adjusted odds ratios (OR) [95%
confidence intervals (CI)] were 0.17 [0.03—0.79] for 30-59
years, 0.15 [0.03—-0.69] for 60 years or over and 2.35 [1.17-
4.70] for those cases assigned as the highest level of transmis-

sion of tuberculosis from the infectiousness index of cases.
For women the final model showed the adjusted OR [95%CI])
were 0.52 [0.22-1.22] for those with previous history of tuber-
culosis and 0.33 [0.06—1.85] for diabetics. In male cases with
a previous history of tuberculosis, most highly infectious cases
were significantly associated with clustering (OR [95%CI],
4.53[1.16-17.68]).

[Conclusion] The results suggest that highly infectious
male tuberculosis cases with endogenous reactivation have
contributed to recent transmission of tuberculosis in the
studied area.

Key words : Mycobacterium tuberculosis, Molecular epidemi-
ology, Restriction fragment length polymorphism, Infectious-
ness index of tuberculosis cases, Cluster rate
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