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Table 1 Characteristics of tuberculosis patients among foreign-nationals and
Japanese in Shinjuku-city, Tokyo (2002-2011)

Foreign-

nationals Japanese Total ¥ P value
[n (%)] [n (%)]
Total 85 822 907
Age (mean £ S.D.) 35.2%14.1 56.6+18.5 907 < 0.001
Male 49 (58) 648 (79) 907 < 0.001
Homeless 0 (0) 232 (28) 907 < 0.001
Country of origin* 85
South Korea 35 (41) - —
China 17 (20) — —
Myanmar 11 (13) — —
Taiwan 5 (5.9) - -
Indonesia 4 (4.7) - —
Nepal 3 (3.5) — -
North Korea 2 (2.4 — -
Other countries 8 (9.4) — —
Years after immigration ¥ 83
<0.5 17 (20) - —
0.5-1 9 (11) - —
-2 9 (11) - -
2-5 22 (27) - —
5< 26 (31) — —
HIV positive 4 (5.2) 18 (2.5) 804 0.15
New cases 78 (97) 696 (87) 877 < 0.001
Extra pulmonary disease 8 (9.4) 49 (6.0) 907 0.24
Cavitary lesion 35 (42) 376 (46) 898 0.56
AFB smear testing
Score =0 35 (41) 292 (36) 906 0.39
Score = 1+ 17 (20) 133 (16)
Score =2+ 12 (14) 129 (16)
Score =3+ 21 (25) 267 (32)
Any INH resistant 4 (5) 44 (5.6) 870 1
Any RFP resistant 1 (1.3) 6 (0.8) 870 0.49
Any drug resistant 8 (10) 101 (13) 870 0.60
Multi-drug resistant 0 (0) 3 (04) 870 1
Beijing family genotype 52 (62) 610 (75) 900 0.01

"Total number of cases was 907 for all the variable except country of origin and years after immigration.

Unknown data was excluded from the analysis.

*Total number of cases was 85. Two unknown data for years after immigration was excluded from the

analysis.

S.D., Standard deviation; AFB, acid-fast bacilli; INH, isoniazid; RFP, rifampicin
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Fig. 1 Genotypic profiles of the 13 mix clusters including strains from both foreign-nationals and Japanese
tuberculosis patients.
Representative bacterial-genotypic-profiles from the 13 mix clusters including both foreign-nationals and
Japanese tuberculosis patients were shown. Each cluster harbors unique RFLP banding pattern (left). Center
panel indicates spoligotype patterns. Lineage classification based on spoligotype pattern using web-based
program, “TB-insight”'?, was shown on the right. A typical spoligotype pattern for East Asian lineage (Beijing)
can be seen on cluster 1-7, 10, 11 and 13.
Table 2 Risk factors for genotype clustering by IS67/0~RFLP analysis among foreign-
nationals and Japanese in Shinjuku-city, Tokyo (2002-2011)
Foreign-nationals Japanese
Genotype clustering Genotype clustering
[n (%)] Total” P value [n (%)] Total* P value
Yes No Yes No
Total 14 71 85 421 401 822
Age (mean+S.D.) 32.5+21.6 35.8+12.3 85 0.43 529+17.7 60.6t18.6 < 0.001
Male 9 (64) 40 (56) 85 0.77 346 (82) 302 (75) 822 0.017
Homeless 0 (0) 0 (0) 85 1 152 (36) 80 (20) 822 < 0.001
HIV positive 0 (0) 4(6.3) 77 1 9(2.5) 9(2.5) 727 1
New cases 13 (93) 65 (99) 80 0.32 354 (87) 342 (88) 797 0.92
Extra pulmonary disease 0(0) 8 (11) 85 0.34 19 (4.5) 30 (7.5) 822 0.078
Cavitary lesion 5(36) 30 (44) 83 0.77 207 (50) 169 (42) 815 0.025
AFB smear testing
Score =0 6 (43) 29 (41) 85 0.83 143 (34) 149 (37) 821 0.25
Score = 1+ 2(14) 15 (21) 65 (16) 68 (17)
Score =2+ 321 9 (13) 62 (15) 67 (17)
Score =3+ 321D 18 (25) 150 (36) 117 (29)
Any INH resistant 0 (0) 4(6.0) 80 1 18 (4.4) 26 (6.8) 790 0.17
Any RFP resistant 0(0) 1(1.5) 80 1 2 (0.5) 4 (1.0) 790 0.44
Any drug resistant 2(14) 6(9.1) 80 0.62 48 (12) 53 (14) 790 0.46
Multi-drug resistant 0 (0) 0 (0) 80 1 2(0.5) 1(0.3) 790 1
Beijing family genotype 10 (71) 42 (60) 85 0.55 339 (81) 271 (69) 816 <0.001
Years after immigration 4.8 2.7 0.48 - -
(median [IQR]) [0.7, 6.9] [0.9,7.7]

"Total number of cases was 85 for all the variable. Unknown data was excluded from the analysis.

*Total number of cases was 822 for all the variable. Unknown data was excluded from the analysis.
RFLP, Restriction Fragment Length Polymorphism;
INH, isoniazid; RFP, rifampicin; IQR, interquartile range

S.D., Standard deviation; AFB, acid-fast bacilli;
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Fig.2 Occurrence of foreign-nationals and Japanese tuberculosis patients among 1S6//0—-RFLP clusters.

To understand tuberculosis transmission dynamics between foreign-nationals and Japanese TB patients, we
analyzed the occurrence of TB patients among the 13 IS6//0-RFLP clusters including both groups. We found
14 out of 85 foreign-nationals TB patients were included into the 13 clusters. Based on the first case model?”, two
foreign-national TB patients indicated by arrow (Cluster 10 and 11) were considered as index cases, while 12
patients were considered as secondary cases. These suggest that there were two possible tuberculosis transmission

cases from foreign-nationals to Japanese TB patients.
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Fig. 3 Country specific distribution of M.tuberculosis lineages among foreign-nationals in Shinjuku-city,

Japan, from 2002 to 2011.

Country specific distribution of M.tuberculosis lineages among foreign-nationals and Japanese tuberculosis
patients was determined by web-based program, “TB insight”, using spoligotype data'?. No significant difference
of the lineage distribution was observed between Japan, South Korea and China; approximately 75% of
tuberculosis strains among those three countries belonged to East Asian (Beijing) lineage. Contrary, among
Taiwanese and Burmese patients, higher proportion of Indo-Oceanic lineage, which is autochthonous in these

area, was found.
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TRANSMISSION DYNAMICS OF MYCOBACTERIUM TUBERCULOSIS
BETWEEN FOREIGN-NATIONALS AND JAPANESE TUBERCULOSIS PATIENTS
LIVING IN SHINJUKU-CITY, TOKYO, JAPAN

Yoshiro MURASE, *Akihiro OHKADO, *Yuu WATANABE, *Sumi KAGURAOKA,
¥Keiko ISHIHARA, *Chiaki HOMAREDA, Kazuhiro UCHIMURA, *Shinji MAEDA,
'Takemasa TAKII, and ’Nobukatsu ISHIKAWA

Abstract [Setting] Shinjuku-city, Tokyo, Japan, where the
proportion of foreign-nationals among total tuberculosis
patients is relatively high.

[Objective] To evaluate transmission dynamics of Myco-
bacterium tuberculosis between foreign-nationals and Japa-
nese tuberculosis patients living in Shinjuku-city, Tokyo, for
improvement of tuberculosis control in metropolitan cities in
Japan.

[Subject] A total of 907 M.tuberculosis strains including
85 from foreign-nationals and 822 from Japanese patients
from 2002 to 2011.

[Methods] IS67/0-RFLP and spoligotyping were applied
for M.tuberculosis strains. Genotypic data as well as epi-
demiological data obtained from routine epidemiological
survey performed by public health center were used for
estimation of tuberculosis transmission.

[Results] Most of the foreign-national tuberculosis patients
originally come from high TB prevalence countries including
South Korea (n=35), China (n=17), Myanmar (n=11). We
found significant lower clustering rate among foreign-nationals
than Japanese (16% vs. 51%, P<0.001). 71 strains of foreign-
nationals were genotyped as unique, which implied devel-
opment of TB from latent TB infection (LTBI) acquired at
their countries. The remaining 14 strains belonged to 13 mix

clusters including both foreign-nationals and Japanese. Based

on clustering analysis, 2 patients were considered as index
cases of the mix clusters, while 12 patients were considered as
secondary cases of the mix clusters.

[Conclusion] Most of the foreign-national tuberculosis
patients (71/85) were considered to develop disease due to
reactivation of LTBI which they got infection before immi-
gration to Japan, while the remaining patients (14/85) devel-
oped disease possibly due to recent infection after immigration
to Japan. M.tuberculosis transmission from foreign-nationals
to Japanese people is limited.

Key words: TB among foreign nationals, Molecular epide-
miology, IS67/0-RFLP, Spoligotyping, Shinjuku-city
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