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Table 1 Rate and number of new cases with MDR and any-drug resistance in Japan, observed
in the Nationwide Survey and area-adjusted to the Registration Statistics, 2007.

Area Surveyed (A) Registered (B) A/B MDR ANY
Hokkaido/ Tohoku 162 1,226 13% 0 13
Kanto 833 5,510 15 7 86
Chubu 198 2,465 8 0 14
Kinki 506 3,946 13 5 62
Chugoku/Shikoku 202 1,308 15 2 18
Kyushu 391 1,715 23 3 26
Total 2,292 16,170 14 17 219
Observed Rate 0.74% 9.55%

Number 120 1,545
Area-adjusted Rate 0.69 % 9.62%
Number 111 1,556
95% confidence limit Upper 165 1,768
Lower 58 1,344

Abbreviations. MDR: Multi-drug resistance, ANY : Resistance to any first-line drug (INH, RFP, SM and EB)
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Table 2 Rate and number of new cases with MDR and any-drug resistance in Japan, observed in
the Registration Statistics and area-adjusted by DST Coverage, 2007.

Area All bacillary (A)  DST known (B) B/A MDR ANY
Hokkaido/ Tohoku 1,204 540 45% 6 70
Kanto 5,300 2,248 42 12 300
Chubu 2,370 1,143 48 6 111
Kinki 3,745 2,123 57 27 334
Chugoku/Shikoku 1,263 346 27 2 28
Kyushu 1,753 520 30 3 60
Total 15,635 6,920 44 56 903
Observed Rate 0.81% 13.05%

Number 127 2,040
Area-adjusted Rate 0.76 % 12.71%
Number 119 1,987
95% confidence limit Upper 151 2,120
Lower 87 1,854

Abbreviations. DST: Drug sensitivity testing, MDR: Multi-drug resistance,

ANY : Resistance to any first-line drug (INH, RFP, SM and EB)
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Table 3 Frequency of MDR and ANY according to age, Japan, by Nationwide Survey (2007)

and the Registration Statistics (2009)

Age group (years) -29 30-39 40-49 50-59 60—-69 70-79 80+ Total

Total 157 200 174 268 315 511 667 2,292

Survey MDR 2 = 1 3 3 5 3 17
% 1.3 — 0.6 1.1 1.0 1.0 0.4 0.7

(2007) (%) (1.3) (0.6) (LD (L0 ( 1.0 0.4) 0.7
ANY 17 26 22 28 35 53 38 219

(%) (10.8) (13.0) (12.6) (10.4) (11.1) (10.4) 5.7) (9.6

Total 528 608 567 765 1,088 1,422 1,942 6,920

Regiswation M‘PR ( 155;) ( 11(6)) ( 02) ( 03) ( 078) ( 06% (. 61)2 ( 0586)

(2009) (%) ' ' ' ‘ ' ‘ ' ‘

ANY 104 106 84 113 159 176 161 903

(%) (19.7) (17.4) (14.8) (14.8) (14.6) (12.4) (8.3) (13.0)

Abbreviations. MDR : Multi-drug resistance, ANY : Resistance to any first-line drug (INH, RFP, SM and EB)

Table 4 Articles reviewed and analysed. Basic characteristics and “cure rate” of the studies.

Ref  Author, Time of No. of Treatment history Cure

No.  Publication year intake patients  Primary Relapse Continued Definition Rate

14) Masuda et al. Before 1991 79 8 — 71 Negative conversion, time not specified 54%
1991 (43/79)

15) Yoshiyamaetal. 1975-95 367 50 50 267 Negative bacteriology at 5 years of 57%
1998 follow-up (210/367)

16) Sato et al. 1989-91 266 - — - Negative conversion, time not specified. 41%
1995 (110/266)

17) Ogawara et al. 1990-97 76 40 36 0 Negative conversion, time not specified. 55%
1998 (42/76)

18) Tamura et al. 1994 17 17 0 0 Negative conversion, time not specified. 65%
1999 (11/17)

19) Yoshiyamaetal. 1990-99 100 21 28 51 Negative within 3 years, lasting >2 years 76 %
2005 after treatment completion; except the (62/82)

truncated

20) Yagietal. 1993-97 43 6 37 0 Negative conversion, time not specified, 43%
2001 relative to well followed up cases (16/37)

21) Tadaet al. 1989-99 46 6 20 20 Negative conversion, time not specified. 76%
2006 (34/45)

26) Shigeto et al. 1991-2000 32 4 28 - Negative conversion, followed by 2 years 40%
2001 with negative bacteriology, relative to (10/25)

cases with enough follow-up.

23) Yoshiyamaetal. 2000-05 102 15 13 74 Negative for 2 years or longer after com- 70%

2010 pletion, vs chronics, TB death, transfer (35/50)

with bact+, default with bact+.

Abbreviations. Ref No.: Reference number.
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Cure rate (95%CI)

0.54 (0.43-0.66)
0.57 (0.52-0.62)

Masuda (—-1991)
Yoshiyama (1975-95)

Tada (1989-99) 0.76 (0.60—0.87)
Ogawara (1990-97) 0.55 (0.43-0.67)
Tamura (1994) 0.65 (0.38-0.86)
Yoshiyama (1990—-99) 0.76 (0.65-0.84)
Yagi (1993-97) 0.43 (0.27-0.61)
Sato (1989-91) 0.43 (0.37-0.49)
Shigeto (1991-2000) 0.40 (0.21-0.61)

Yoshiyama (2000—-05) 0.70 (0.55-0.82)

Pooled Cure rate =0.55 (0.52 to 0.58)
Chi-square=48.37; df=9 (p=0.0000)
Inconsistency (I-square) =81.4%

Fig. Forest plot of “cure rate” of multidrug-resistant tuberculosis in Japan. Individual study
reports and pooled rate with 95% confidence interval. For references of authors see Table 4.

Table 5 Selected characteristics of the study populations of MDR patients. (“Earlier”
indicates the studies of patients before 1994 on the average, and “later” thereafter.

Attribute Group No- pooled rate 95% CI
studies
Sex Male Total 13 76% 74-79
Earlier 5 76 72-79
Later 8 71 73-80
Age Those aged 60 years or older 7 26 22-29
Nationality Foreign 6 11 9-13
Treatment History ~ Primary Total 11 24 21-27
Earlier 4 18 15-22
Later 7 32 27-37
Extent of lesion Beyond one lung field 3 32 26-39
Cavity Gigantic or bilateral 5 28 25-32
Smear Positive 4 78 72-83
Diabetic Yes 6 21 16-26
No. drugs with resistance less than 4 4 72 66-77
Use of quinolones 6 59 53-65

Abbreviation. CI: Confidence interval.

“Earlier” includes studies with mid-point of study period being before 1995, and “Later” after 1995.
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Original Article

CURRENT STATUS OF MULTIDRUG-RESISTANT TUBERCULOSIS IN JAPAN:
A LITERATURE REVIEW AND META-ANALYSIS

Toru MORI, Satoshi MITARAI, and Takashi YOSHIYAMA

Abstract A literature review and meta-analysis of the inci-
dence, clinical characteristics, and treatment outcomes associ-
ated with multidrug-resistant (MDR) tuberculosis (TB) in
Japan was performed. An estimated 110—120 new cases of
MDR-TB occur every year, constituting 0.7—-0.8 % of all cases
starting TB chemotherapy in Japan. The frequency of MDR
is higher in previously treated TB patients than in primary
treatment patients; it is also higher among younger patients.
Treatment outcomes are poor; the cure rate as conventionally
defined is 50—-60%. These primary characteristics of MDR-
TB in Japan are similar to those reported abroad, although it
appears that the Japanese MDR strains are more resistant, such
as having a high frequency of extremely drug-resistant (XDR)
strains, and a higher frequency of resistance to fluoroquino-
lones. However, we should remember that variations among

institutions and the different methodologies used in reported
studies are too numerous to allow any rigorous conclusions to
be drawn. This will be a major challenge to the promotion of
clinical studies and the control of MDR-TB in Japan.
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