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Table 11, JHHHNZIEAN S & OB EZ A 72D O
Thbo [HFhkn) [EFE] T (RO ] [iEFREE ] [
BEZ ORI EERGRT] o6 o0HEAE, wiho
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4THHIZOWTIE, WO/ Ny — 212 b B
ROOLNL o720 [FERITH] 1 MDR OSEHI 43 &
1AL Lok, THER] &1 # L E o3,
(GRS ORI AN ZS ] (X MDRIFYES, {4
WG INHFPESR & 1 # 2L R PR, THIV &G 1%
INH i P 3SR 272100 70 B #2520 B 7z,

(2) &R EEICBITAERER

Table 1  Statistical test results by item associated with drug resistant TB, 2007 —2009

MDR

Resistant to Resistant to

Ttems any INH one or more
n p test p test p test

Sex 15,425 0.094 ns 0.598 ns 0.484 ns
Age 15,425 0.000 HE 0.000 wE 0.000 wE
Nationality 14,617 0.000 wE 0.000 wE 0.000 wE
Occupation 14,978 0.000 wE 0.004 o 0.000 wE
Homeless 7,880 0.612 ns 0.579 ns 0.549 ns
Health insurance 15,269 0.000 Hk 0.000 ok 0.000 ok
Mode of detection 15,352 0.000 wk 0.068 ns 0.000 o
Symptoms 15,318 0.063 ns 0.072 ns 0.003 ok
Treatment history 15,239 0.000 ok 0.000 ok 0.000 ok
Previous treatment year 1,214 0.000 Hk 0.000 ok 0.000 Hk
Previous regimen 840 0.001 HE 0.153 ns 0.216 ns
Bacteriological status 15,425 0.363 ns 0.707 ns 0.660 ns

Chest X-ray 14,863 0.513 ns 0.006 o 0.046 *
HIV 15,425 0.770 ns 0.004 o 0.948 ns
Diabetes mellitus 14,596 0.935 ns 0.497 ns 0.520 ns

Sex: Male/Female Homeless: Yes/No Diabetes: Yes/No

Bacteriological status: Sputum smear positive TB/Other Bacillary TB

p: Significant probability by X*test **: p<0.01

*#: p<0.05 ns: not significant
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Table 2 Statistical test results by variable associated with drug resistant TB, 2007 -2009

. Resistant to Resistant to
Variables Subject MDR any INH one or more
n X % X % X %
Total 15,425 154 1.0 815 53 2,081 13.5
Age
0—-19 yrs 129 1 0.8 11 8.5 30 233
20-29 1,070 24 2.2 73 6.8 190 17.8
30-39 1,335 14 1.0 90 6.7 223 16.7
40-49 1,317 14 1.1 83 6.3 215 16.3
50—-59 1,907 25 1.3 100 5.2 301 15.8
60—69 2,476 27 1.1 158 6.4 379 153
70-79 3,247 30 0.9 158 4.9 409 12.6
80—-89 3,245 18 0.6 117 3.6 274 8.4
90+ 699 1 0.1 25 3.6 60 8.6
Nationality (1)
Japanese 14,125 121 0.9 714 5.1 1,854 13.1
Foreigners (entry within 5 yrs) 299 21 7.0 42 14.0 79 26.4
Foreigners (others) 193 2 1.0 12 6.2 33 17.1
Occupation (2)
Service workers 501 13 2.6 39 7.8 75 15.0
Nurses/Public health nurses 156 2 1.3 7 4.5 19 12.2
Medical doctors 50 0 0.0 2 4.0 5 10.0
Other medical personnel 105 2 1.9 4 3.8 11 10.5
Teachers/Nursery nurses 49 1 2.0 1 2.0 4 8.2
Babies ~ School children 23 0 0.0 4 17.4 6 26.1
Students 282 7 2.5 20 7.1 69 24.5
Other regular workers 2,712 27 1.0 158 5.8 418 15.4
Other temporary/daily workers 790 11 1.4 52 6.6 131 16.6
Other self-employed 908 11 1.2 46 5.1 128 14.1
Housekeepers 496 11 2.2 33 6.7 88 17.7
Jobless/Others 8,906 65 0.7 426 4.8 1,065 12.0
Health insurance (3)
Employed (self) 2,782 25 0.9 158 5.7 403 14.5
Employed (family) 757 11 1.5 49 6.5 134 17.7
National (ordinary) 3,707 51 14 229 6.2 606 16.3
National (retirement) 341 5 1.5 24 7.0 49 14.4
National (retirement family) 62 0 0.0 3 4.8 8 12.9
Aged 5,674 36 0.6 228 4.0 551 9.7
Welfare (under receipt) 1,327 15 1.1 79 6.0 216 16.3
Welfare (application) 368 0 0.0 11 3.0 47 12.8
Others 251 7 2.8 25 10.0 51 20.3
Mode of detection (4)
Individual examination 352 3 0.9 25 7.1 52 14.8
Mass screening (school) 106 5 4.7 9 8.5 26 24.5
Mass screening (inhabitants) 372 0 0.0 19 5.1 50 13.4
Mass screening (employees) 1,171 14 1.2 69 59 171 14.6
Mass screening (institution) 96 2 2.1 5 5.2 11 11.5
Contact survey (family) 153 0 0.0 9 5.9 25 16.3
Contact survey (others) 158 4 2.5 10 6.3 30 19.0
Other mass screening 40 0 0.0 2 5.0 3 7.5
Health exam. during follow-up 34 2 59 4 11.8 7 20.6
Clinics/Hospitals with symptoms 10,097 107 1.1 549 54 1,416 14.0
Hospitals with other diseases 1,401 5 0.4 47 3.4 138 9.9
Outpatient with other diseases 1,297 11 0.8 63 49 136 10.5
Others 75 1 1.3 4 53 9 12.0
Symptoms (5)
Respiratory symptoms only 4,803 56 1.2 268 5.6 682 14.2
Respiratory and other symptoms 5,551 50 0.9 279 5.0 755 13.6
Other symptoms only 2,106 12 0.6 93 44 232 11.0
No symptoms 2,858 35 1.2 169 59 401 14.0
Treatment history (6)
New treatment 13,913 85 0.6 633 4.5 1,766 12.7
Retreatment 1,326 67 5.1 176 13.3 294 22.2
Chest X-ray (7)
I (Far-advanced cavitary) 399 3 0.8 22 5.5 60 15.0
II (Advanced cavitary) 6,097 67 1.1 365 6.0 871 14.3
I3 (No cav./extensive lesion) 1,074 8 0.7 45 4.2 127 11.8
M1, 2 (No cav./other lesion) 7,293 65 0.9 348 4.8 950 13.0
HIV infection
Positive 31 0 0.0 4 12.9 5 16.1
Negative/Unknown 15,394 154 1.0 811 53 2,076 13.5

Number of missing values: (1) 808, (2) 447, (3) 156, (4) 73, (5) 107, (6) 186, (7) 562
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WCIHHNAEINZEEA R (%) 2R L2 DTH S,
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Table 3  Statistical test results by variable associated with drug resistant TB, 2007 -2009

MDR Resistant to any INH Resistant to one or more
Variables 0dds o509, ¢ 0dds o505 ¢ Odds 950, o
ratio ratio ratio
Age
0-29 yrs 1.9 0.6-6.2 ns 1.6 1.0-2.6 ns 2.1 1.5-2.9 <0.001
30-39 1.0  0.3-35 ns 1.7 1.1-2.8  0.019 2.2 1.6-3.0 <0.001
40-49 1.5 0.5-49 ns 1.7 1.1-2.7  0.022 2.2 1.7-3.0 <0.001
50-59 22  0.8-6.5 ns 14 09-22 ns 2.1 1.6-2.8 <0.001
60—-69 1.6 0.6-44 ns 1.7 1.1-2.5  0.012 1.9 14-25 <0.001
70-79 1.3 0.6-2.8 ns 1.2 09-1.6 ns 1.5 1.2-1.8  <0.001
80+ 1 (reference) 1 (reference) 1 (reference)
Nationality
Japanese 1 (reference) 1 (reference) 1 (reference)
Foreigners (entry within 5 yrs) 9.5 4.6-194 <0.001 27  1.8-42 <0.001 1.8 1.3-25 <0.001
Foreigners (others) 1.2 03-54 ns 1.0 0.5-2.0 ns 1.1 0.7-1.7 ns
Occupation
Service workers 2.5 1.2-53 0.017 1.3 0.9-2.0 ns 1.0 0.7-1.3 ns
Medical personnel/Teachers 1.7 0.6-5.1 ns 06 03-12 ns 0.7 05-1.0 ns
Children/Students 04 0.1-2.0 ns 0.8 04-1.7 ns 14  09-22 ns
Other regular workers 1 (reference) 1 (reference) 1 (reference)
Other temporary/daily workers 09 04-21 ns 1.0 0.7-15 ns 1.0 0.8-13 ns
Other self-employed 1.0 04-24 ns 1.0 0.7-1.4 ns 1.0 0.8-1.3 ns
Housekeepers 1.7 0.7-45 ns 1.1 0.7-1.8 ns 1.2 0.9-1.7 ns
Jobless/Others 0.8 04-1.06 ns 1.1 0.8-1.5 ns 1.1 09-1.4 ns
Health insurance
Employed (self) 1 (reference) 1 (reference) 1 (reference)
Employed (family) 14 05-3.6 ns 1.1 0.7-1.7 ns 1.1 0.8-1.5 ns
National (ordinary) 1.5  0.8-2.8 ns 1.0 0.8-14 ns 1.1 09-14 ns
National (retirement/family) 2.1 0.7-63 ns 1.2 0.7-2.0 ns 1.0 0.7-1.5 ns
Aged 1.0  04-28 ns 1.0 0.6-1.5 ns 1.0 0.8-14 ns
Welfare 1.2 0.5-3.0 ns 1.0 0.7-1.4 ns 1.1 0.9-1.5 ns
Others 1.8 0.7-49 ns 1.2 0.7-20 ns 1.1 0.8-1.7 ns
Mode of detection
Mass screening (school) 4.0 0.8-20.7 ns 1.2 0.5-3.1 ns 1.0 0.6-1.9 ns
Contact survey 1.0 0.3-32 ns 1.0 0.6-1.7 ns 1.2 0.8-1.6 ns
Clinics/Hospitals with symptoms 1 (reference) 1 (reference) 1 (reference)
Under Tx with other diseases 0.8 04-14 ns 0.8 0.6-1.0 ns 0.8 0.7-0.9  0.006
Others* 0.8 0.5-1.5 ns 1.0 0.7-1.2 ns 0.9 0.8-1.1 ns
Symptoms
Respiratory symptoms 1 (reference) 1 (reference) 1 (reference)
Other symptoms only 0.6 03-12 ns 0.9 0.7-1.2 ns 0.9 0.7-1.0 ns
No symptoms 14  0.8-22 ns 1.2 1.0-1.5 ns 1.0 09-12 ns
Treatment history
New treatment 1 (reference) 1 (reference) 1 (reference)
Retreatment 113 7.7-16.6 <0.001 36 3.0-44 <0.001 2.2 1.9-2.6 <0.001
Chest X-ray
Cavitary 1.1  0.8-1.6 ns 1.2 1.0-14 ns 1.0 09-1.1 ns
No cavitary 1 (reference) 1 (reference) 1 (reference)

Number of observations=13,440 (87.1%) ns: not significant
*: including “Individual examination”, “Mass screening (employees)”, “Mass screening (institution)”, “Other mass screening”
and “Health exam. during follow-up”

(1) FEHMEDOHAE D
2007 4E B DFERE Y A T L TIE, FHIEZ D AIZ
2007~2009 4F- |2 B Bk S AL 72 it A% R o SE Al [INH] [RFP] [EB (ethambutol) | [SM (streptomycin) |
MR R LD, MERICEET 2 BEOERER [Zoft] o5 HAOZZIZ, [1. 0] F2. @&
WZOWTHHT L7zRER, THEE, SEIAD ) bk 5 4 3. K& | [4. AW D 10%BIRT LI A7 2I12%
DHNAEOHENT, L R0 A7 ED572, S5 TWb, 72, THHFAGOFERITIREITIZORE

£ =



362

KEAZ HE8TE W 4 5 20124F 4 A

Table 4  Statistical test results by variable associated with drug resistant TB among TB
cases with previous TB treatment, 2007 -2009

Subject

MDR

Resistant to Resistant to

Variables any INH one or more
n X % X % X %
Total of retreatments 1,326 67 5.1 176 13.3 294 22.2
Age
0-19 yrs 5 0 0.0 0 0.0 1 20.0
20-29 50 6 12.0 8 16.0 13 26.0
30-39 69 4 5.8 9 13.0 17 24.6
40-49 69 5 7.2 8 11.6 19 27.5
50-59 140 12 8.6 19 13.6 33 23.6
60-69 227 12 53 38 16.7 66 29.1
70-79 380 20 53 57 15.0 88 232
80-89 341 7 2.1 29 8.5 45 13.2
90+ 45 1 2.2 8 17.8 12 26.7
Nationality (1)
Japanese 1,214 56 4.6 156 12.9 262 21.6
Foreigners (entry within 5 yrs) 11 5 45.5 5 45.5 6 54.5
Foreigners (others) 10 0 0.0 1 10.0 3 30.0
Occupation (2)
Service workers 32 4 12.5 8 25.0 11 344
Nurses/Public health nurses 9 2 22.2 2 22.2 2 22.2
Medical doctors 3 0 0.0 0 0.0 1 333
Other medical personnel 5 0 0.0 0 0.0 1 20.0
Teachers/Nursery nurses 3 0 0.0 0 0.0 0 0.0
Babies ~ School children 0 - - - - - -
Students 10 2 20.0 2 20.0 40.0
Other regular workers 159 11 6.9 18 11.3 35 22.0
Other temporary/daily workers 60 2 33 6 10.0 12 20.0
Other self-employed 85 4 4.7 11 12.9 23 27.1
Housekeepers 34 7 20.6 10 294 12 353
Jobless/Others 878 33 3.8 115 13.1 186 21.2
Previous treatment year (3)
-1959 312 2 0.6 21 6.7 38 12.2
1960-69 107 1 0.9 20 18.7 31 29.0
1970-79 78 4 5.1 12 15.4 19 244
1980-89 73 4 5.5 13 17.8 18 24.7
1990-99 148 21 14.2 39 26.4 55 37.2
2000-09 496 34 6.9 61 12.3 115 23.2
Previous treatment regimen (4)
Regimen including HRZ 333 22 6.6 46 13.8 80 24.0
Other regimen including HR 234 25 10.7 42 17.9 64 27.4
Other regimen 243 6 2.5 35 14.4 61 25.1
LTBI treatment 30 0 0.0 1 33 3 10.0

Number of missing values: (1) 91, (2) 48, (3) 112, (4) 486

HRZ (isoniazid, rifampicin, pyrazinamide), HR (isoniazid, rifampicin), LTBI (Latent tuberculosis infection)
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Table S Factors associated with drug resistant TB by controlling effectiveness of other
variables among previously treated TB cases, 2007 -2009

MDR Resistant to any INH Resistant to one or more
Variables Odds 950, ¢ 0dds 9505 1 Odds g5, 1
ratio ratio ratio
Age
0-29 yrs 1.5 04- 55 ns 1.0 04-26 ns 1.3 0.6-2.8 ns
30-49 0.7 02- 24 ns 0.7 0.3-1.6 ns 1.3 0.7-2.5 ns
50-59 20 0.7- 57 ns 1.0 0.5-2.1 ns 1.3 0.7-2.4 ns
60-69 1.6 0.6- 44 ns 14 0.8-25 ns 1.9 1.2-3.0 0.010
70-79 1.6 0.6— 42 ns 1.3 0.8-2.1 ns 1.5 1.0-2.2 ns
80+ 1 (reference) 1 (reference) 1 (reference)
Nationality
Japanese 1 (reference) 1 (reference) 1 (reference)
Foreigners (all) 3.8 1.1-132 0.036 2.5 0.8-7.8 ns 22 0.8-59 ns
Occupation
Service workers 20 05- 83 ns 2.5 0.8-7.3 ns 1.6 0.6-4.1 ns
Medical personnel...* 0.8 03- 21 ns 1.0 05-22 ns 1.2 07-22 ns
Other regular workers 1 (reference) 1 (reference) 1 (reference)
Housekeepers 50 1.6-154 0.005 34 1.3-8.9 0.012 2.1 0.9-4.9 ns
Jobless/Others 0.7 03- 1.8 ns 1.3 0.7-2.4 ns 1.2 0.7-2.0 ns
Previous treatment year
-1969 1 (reference) 1 (reference) 1 (reference)
1970-89 7.9 2.0-30.8 0.003 2.1 1.2-3.8 0.012 1.5 0.9-2.5 ns
1990-99 20.8 5.7-75.0 <0.001 36 2.1-63 <0.001 2.9 1.8—-4.7 <0.001
2000-09 8.1 24-276 0.001 1.3 0.8-2.1 ns 1.3 0.9-2.0 ns

Number of observation=1,086 (81.9%) ns: not significant

*: including “Teachers/Nursery nurses”, “Babies ~ School children”, “Students”, “Other temporary/daily workers” and “Other self-employed”
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Report and Information

THE BACKGROUND OF DRUG-RESISTANT TUBERCULOSIS PATIENTS ON THE
BASIS OF THE ANNUAL REPORT DATABASE FOR 2007-2009 IN JAPAN

Masako OHMORI, Akira SHIMOUCHI, Kunihiko ITO, Kazuhiro UCHIMURA,
Takashi YOSHIYAMA, and Satoshi MITARAI

Abstract In this study, the background of drug-resistant
tuberculosis (TB) patients in Japan was analyzed using the
annual report database for 2007—2009. The results of the drug
susceptibility test of 15,425 patients who were diagnosed with
pulmonary TB between 2007 and 2009 were obtained and
analyzed.

The chi-square test for independence between susceptibility
test results and parameters (i.e., sex, age, nationality, etc.) was
conducted. Logistic regression analysis was performed using
the variables (20s, 30s, 40s, ..., new treatment, retreatment,
etc.) of parameters that were statistically significant by chi-
square test.

The risk of multi-drug resistance (MDR) among TB patients
who underwent retreatment was significantly high (odds ratio
=11.3, 95%CI: 7.7-16.6, p<0.001, reference=new treat-
ment), and the risk of MDR among foreigners who had entered
Japan within the last 5 years was also high (odds ratio=9.5,
95%CI: 4.6—19.4, p<0.001, reference =Japanese).

Moreover, logistic regression analysis was performed for
TB patients who had previously undergone treatment. The risk
of MDR was higher among the patients treated after 1970 than
those treated before 1970. Especially, the risk of MDR among
the patients previously treated in 1990—1999 was extremely
high (odds ratio=20.8, 95%CI: 5.7-75.0, p<0.001, refer-
ence =before 1970). The risk of MDR among previously
treated foreigners who had entered Japan within the last 5 years
was also high (odds ratio=3.8, 95%CI: 1.1-13.2, p=0.036).

Similar to the results for MDR, the risk of resistance to one
or more drugs was significantly high among TB patients who
underwent retreatment for TB (odds ratio=2.2, 95%CI:
1.9-2.6, p<0.001) and foreigners who had entered Japan
within the last 5 years (odds ratio=1.8, 95%CI: 1.3-2.5,

p<<0.001); however, their risk of resistance to one or more
drugs was lower than that for MDR. In addition, the odds ratios
of age groups younger than 80 years to those over 80 years
were obtained. They were 2.1 (95%CI: 1.5-2.9) in 0-29
years, 2.2 (95%CI: 1.6—3.0) in 3039 years, 2.2 (95%CI:
1.7-3.0) in 40-49 years, 2.1 (95%CI: 1.6-2.8) in 50-59
years, 1.9 (95%CI: 1.4-2.5) in 60—69 years, and 1.5 (95%
CI: 1.2—-1.8) in 70—79 years.

With respect to the background of high MDR among TB
patients who underwent retreatment and foreigners who have
recently entered Japan, the usage of RFP and poor adherence to
drugs and entry from high-prevalence countries with high
MDR risk were suspected. Regarding the background of
generational differences in resistance to one or more drugs, it
was suspected that most people over 80 years of age had been
infected with TB bacilli in the distant past, before anti-TB
drugs were available, when drug-resistant bacilli had not yet
emerged. However, the younger generations have become
more susceptible to drug-resistant TB bacilli because anti-TB
drugs were being widely used when they were born, and drug-

resistant bacilli were prevalent in the world.

Key words: Tuberculosis, Drug resistance, MDR, Resistant to
any INH, Retreatment, Foreigner, Age
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