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ANTI-TUBERCULOSIS DRUG RESISTANCE IN JAPAN AND IN THE WORLD
*Chiyoji ABE

* Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association

In 1994, the World Health Organization (WHO) and the International Union against
Tuberculosis and Lung Disease (IUATLD) launched a global project on anti-—tuberculosis
drug resistance surveillance. The results from the first 4 years (1994-1997) and the sec-
ond 4 years (1996-1999) of the projects were reported in 1998 and 2000, respectively.
These surveillance results showed that resistance to anti-—tuberculosis drugs is a global
problem. The reports also showed that there were several hot spots around the world
where prevalence of multidrug resistant tuberculosis (MDR-TB, defined as resistance to
at least isoniazid and rifampin) was particularly high and could possibly threaten control
programs.

The Tuberculosis Research Committee of Japan (Ryoken) has conducted nationwide
surveys for drug resistant tuberculosis at 2- or 5-yearly intervals since 1957. The 1997
survey showed that among patients with no prior treatment, resistance to any of the
four drugs was found in 10.3%, and the prevalence of primary MDR was 0.8%. The
prevalence of drug resistance in the previously treated cases was 42.4% for any of the
four drugs and 19.7% for MDR, indicating a high prevalence rate compared with those
reported in the global project. Compared with the previous survey in 1992, the current
survey shows increased prevalence of drug resistance in both new and re—treatment cases.
No significant differences in resistance rates by sex, age group, nationality, district,
and/or accompanying diseases were observed in any of the new or re-treatment cases.
Other factors associated with the high prevalence in re-treatment cases remain to be
determined.

A total of 78 hospitals in various districts of Japan participated the cooperative study.
Each collaborating laboratory sent all the isolated mycobacterial cultures to the Research
Institute of Tuberculosis (RIT). In the local laboratories, the absolute concentration method
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using 1% Ogawa egg slant, its modified methods using a 48-well plate and a 16-well
plate, combination of above 2 or 3 methods, and other method were used for drugsuscep-
tibility testing, and the proportion method using 1% Ogawa egg slant was used in the
RIT. The results in the local laboratories were compared with those in the RIT. There
was no significant difference in the concordance rates according to the test drugs among
methods for drug susceptibility testing used in the local laboratories. Relatively lower
concordance rates were seen in the laboratories using the Microtiter method related to
high overestimation rates, compared with those in the laboratories using the standard
method and Well-pack method. However, relatively lower concordance rates (less than 90
%) were seen in the laboratories using any of the three methods, indicating that there

are variations among facilities.
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Table1 Anti-tuberculosis drug resistance in the world,

1998 and 2000 reports

New cases Re-treatment cases
Drug 1998 2000 1998 2000
(n=32)* (n=54) (n=19) (n=48)
INH 7.3 6.2 29.7 19.6
RFP 1.8 1.2 17.4 12.0
SM 6.5 5.2 15.0 124
EMB 1.0 0.6 6.1 6.9
Any of 4 drugs 9.9 10.7 36.0 23.3
Two or more drugs 3.8 3.6 19.9 13.4
MDR (INH+RFP) 14 1.0 13.0 9.3

*Number of geographical settings

Table2 Factors associated with drug resistance in new cases

Positively associated with

@ Proportion of previously treated cases

Inversely associated with

@ Proportion of TB cases under DOT
® Proportion of TB cases under short-course chemotherapy
® Proportion of TB patients infected with HIV

@ GNP per capita income
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Table3 Anti-tuberculosis drug resistance in Japan, 1992 and 1997

New cases Re-treatment cases
Drug 1992 1997°® 1992 1997
(n="729)° (n=1,374) (n=212) (n=264)
INH (0.2#¢g/ml) 4.4 33.0
INH (1zg/ml) 1.5 2.5 17.9 23.9
RFP 0.7 1.4 15.1 21.6
SM 3.8 7.5 10.4 24.2
EMB 0.1 0.4 1.9 15.2
Any of 4 drugs 5.6 10.3 27.8 42.4
Two or more drugs 0.7 2.7 14,2 27.3
MDR (INH+RFP) 0.1 0.8 10.1 19.7

2 Absolute concentration method was used for drug susceptibility testing (DST) in 1992.
The final concentrations were 1 #g/ml for INH, 50 #g/mi for RFP, 20 #g/ml for SM,

and 5 #g/mi for EMB.

b Proportion method was used for DST in 1997. The final concentrations were 0.2 #g/ml
for INH, 40 zg/ml for RFP, 10 #g/ml for SM, and 2.5 #g/mi/ for EMB.,

¢ Number of strains tested
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Table4 Resistance to one or more drugs in new cases by age, in 1992 and 1997

1992 1997

Age group No. strains  No. resistant % No. strains ~ No. resistant %

tested strains tested strains °
<19 14 0 0 20 3 15.0
20-29 92 8 8.7 134 156 11.2
30-39 91 7 7.7 130 11 8.5
40-49 128 8 6.3 170 24 14.1
50-59 140 9 6.4 236 26 11.0
60—69 106 4 3.8 226 25 11.1
70-79 105 4 3.8 263 22 8.4
80= 53 1 1.9 195 15 7.7

For 60 years old and over vs less than 60 years old

1992 survey: p=0.05
1997 survey: p=0.145

#6174 (5EE:2.5%) EHL Tw/z, 7 RFP
KOWTRZ ERE L X245 (199240 0.7% A 5
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FHRITIZA = DAT1996 £ TH ) %, FALE 1997 4E 12
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Table 5 Concordance rates of the results between local laboratories and
RIT according to the method used for drug susceptibility testing

No. of No. (%) of laboratory with concordance rates of
Method 1 ’
aboratory 95 %< 90-95 % 80-90% <80%
Standard 18 15 (83.3) 0 2 (11.1) 1(5.6)
Microtiter 22 9 (40.9) 6 (27.3) 5 (22.7) 2 (9.1)
Well-pack 5 4 (80.0) 0 0 1 (20.0)
All 45 28 (62.2) 6 (13.3) 7 (15.6) 4 (8.9
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