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Table 1  Description of samples from participating laboratories

Registered samples( %)

Enrolled samples (%)

M. tuberculosis 3,127

MOTT®

M. tuberculosis+MOTT
Contamination

No strains received

No growth

Sample duplicated
Out-patient sample

Out of period

Total 4,647

(67.3) 3,127 (75.6)
(19.3) 899 (21.7)
(0.6) 26 (0.6)
(1.8) 82 (2.0
(1.8)
(3.5)
0.5)
0.3)
(4.8)
4,134

* Mycobacterium Other Than Tuberculosis
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Table 2 Initial isolation methods in registered laboratories

Method No. of laboratory No. of sample
Ogawa medium 56 988
MGIT® 31 1,097
MB/BacT 6 39
Bit medium 2 14
Ogawa+MGIT 25 844
Ogawa+MB/BacT 2 31
Other combination 10 109

* Mycobacterium Growth Indicator Tube (auto or manual)

Table 3 Identification methods in participating laboratories

Method ]alr)qo?'.a?(fry sr:?r;;;(fe
Biochemistry®*+ others 12 34
Niacin®+ others 16 162
AccuProbec+ others 20 742
Amplicor®+ others 56 1,466
Capilia TB +others 26 1,029
DDHe¢+others 31 329
MTD'+ others 7 57
Other combination 6 41
Total 174 3,860

¢ Biochemical confirmation tests, ” Niacin accumulation test,
¢ AccuProbe TB confirmation test, * Amplicor Mycobacterium,
¢ DDH mycobacteria “Kyokuto”, ‘Mycobacterium tuberculosis
direct test
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Table 4 Discrepant identifications between participating laboratories and the reference laboratory

Registered laboratory RIT No. of strains
M. tberculosis complex MOTT* 7
M. tuberculosis complex M. tuberculosis complex +MOTT 11

* Mycobacterium other than tuberculosis
RIT: Research Institute of Tuberculosis

Table § Methods used for drug susceptibility testing in participating laboratories

Method No. of laboratory  No. of sample (%) Sample/Lab
1% Ogawa (standard) 17 409 (13.1) 24.1
Welpack S 23 1,040 (33.3) 45.2
Bitspectre-SR 50 1,188 (38.1) 23.8
MGIT 4 264 (8.5) 66.0
BrothMIC MTB-I 4 100 (3.2) 25.0
Others + Unknown 4 121 (3.9) 30.3

Table 6 Drug-specific indicators of susceptibility testing performance by participating laboratories

Category INH 0.2* INH 1.0" RFP SM EB

Sensitivity 0.845 0.859 0.903 0.740 0.772
Specificity 0.987 0.994 0.997 0.994 0.973
Efficiency 0.980 0.989 0.995 0.974 0.969
False resistant rate 0.012 0.006 0.003 0.005 0.026
False susceptible rate 0.008 0.005 0.002 0.021 0.004
Kappa coefficient 0.798 0.835 0.894 0.806 0.470

The indicators were calculated on the drug susceptibility results by Research Institute of Tuberculosis
as judicial diagnosis. * Isoniazid 0.2 ug/m/, " Isoniazid 1.0 pg/m/

INH: isoniazid RFP: rifampicin SM: streptomycin
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Table 7 Susceptibility testing performance indicators of participating laboratories classified by

method and drug

Category INH 0.2 INH 1.0 RFP SM EB
1% Ogawa standard (n=409)
Sensitivity 0.882 0.909 0.857 0.657 0.5
Specificity 0.987 0.992 0.99 0.995 0.98
Efficiency 0.983 0.99 0.988 0.966 0.973
False resistant 0.012 0.007 0.01 0.005 0.022
False susceptible 0.005 0.002 0.002 0.029 0.007
Kappa coefficient 0.802 0.828 0.7 0.749 0.237
Welpack S (n=1,040)
Sensitivity 0.796 0.857 0917 0.774 0.818
Specificity 0.992 0.996 0.998 0.994 0.985
Efficiency 0.983 0.991 0.996 0.976 0.982
False resistant 0.008 0.004 0.002 0.006 0.019
False susceptible 0.01 0.005 0.002 0.018 0.001
Kappa coefficient 0.803 0.865 0.915 0.826 0.545
Bitspectre-SR (n=1,180)
Sensitivity 0.839 0.825 0.88 0.713 0.655
Specificity 0.984 0.994 1.0 0.997 0.963
Efficiency 0.976 0.988 0.997 0.975 0.955
False resistant 0.015 0.006 0 0.003 0.038
False susceptible 0.008 0.006 0.003 0.023 0.006
Kappa coefficient 0.775 0.819 0.935 0.804 0.377
MGIT (n=264)
Sensitivity 1.0 0.933 0.875 0.917
Specificity 0.979 0.979 0.996 0.996
Efficiency 0.981 0.989 0.97 0.992
False resistant 0.019 0.008 0.019 0.008
False susceptible 0 0.004 0.011 0
Kappa coefficient 0.888 0.897 0.823 0.905

Table 8 Classification of participating laboratories for major methods by
efficiency of drug susceptibility results

No. of laboratories with efficiency (%) of

95= 90-95 80-90 80>

INH

Ogawa 10 0 1 0

Bitspectre-SR 38 5 1 2

Welpack S 18 4 0 0

MGIT 4 0 0 0
RFP

Ogawa 0 1 0 0

Bitspectre-SR 44 0 2 0

Welpack S 22 0 0 0

MGIT 4 0 0 0
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ANTI-TUBERCULOSIS DRUG RESISTANCE SURVEY IN JAPAN, 2002 :
EXTERNAL QUALITY ASSESSMENT OF RESULTS

Tuberculosis Research Committee (RYOKEN)

Abstract [Objective] A nationwide anti-tuberculosis drug
resistance survey for Mycobacterium tuberculosis was conduc-
ted by the Tuberculosis Research Committee (Ryoken) in
Japan, 2002, to clarify the recent trend of drug resistant M.
tuberculosis. The drug susceptibility testing (DST) results by
participating laboratories were compared with the test results
by the reference laboratory, in order to evaluate the quality of
DST by the participating laboratories.

[Method] Mycobacterium strains were collected from
patients who were admitted to the 99 participating hospitals
between June and November in 2002. For each isolate, DST
was performed at participating facilities and also at the refer-
ence laboratory (Research Institute of Tuberculosis: RIT) for
four first-line anti-tuberculosis drugs, i.e., isoniazid (INH),
rifampicin (RFP), streptomycin (SM) and ethambutol (EB).
Each participating laboratory performed the DST with its
routine method. The DST method for M. tuberculosis perform-
ed at the reference laboratory was the simplified proportion
method on the standard 1% Ogawa medium as described in
the national guidelines, and the results were regarded as the
judicial ones. The DST results of each isolate from the partici-
pating laboratories were compared with the judicial results
from the reference laboratory. The accuracy of DST done by
the participating laboratories was evaluated in terms of the
following indices; sensitivity for detecting drug resistant
strains, the specificity for susceptible strain, the overall agree-
ment, and kappa coefficient were calculated to evaluate the
performance of local laboratories.

[Results] A total of 3,122 M.tuberculosis strains were
obtained out of 4,134 mycobacterial strains collected from the
participating facilities. Fifty, 23 and 17 local laboratories
used Bitspectre-SR (Kyokuto pharmaceuticals), Welpack S
(Nichibi) and Ogawa media for DST, respectively. MGIT
(Becton Dickinson) and BrothMIC MTB-I (Kyokuto pharma-

ceuticals) were used in four laboratories each. The sensitivity,

specificity, efficiency and kappa coefficient for INH were
84.5%, 98.7%, 98.0%), and 0.798, respectively. Similarly for
RFP, they were 90.3%, 99.7%, 99.5%, and 0.894, respective-
ly. False susceptible results were frequently observed (2.1%)
for SM compared with false resistance (0.5%), whereas the
efficiency of SM was 97.4%. Similarly for EB, false resist-
ances were frequently observed (2.6%) compared with false
susceptibles (0.4%), whereas the efficiency of EB was 96.9%.
The kappa coefficient for EB (0.470) was obviously lower
than the others. The DST resuits with Ogawa method at local
laboratories showed significantly lower sensitivity than those
with Welpack S and MGIT.

[Discussion] The DST methods used at local laboratories
were still mainly microtitre methods with egg-based solid
media, but the number of laboratories using liquid DST
methods increased in 2002 compared to 1997. The overall
specificity and efficiency of DST for each anti-tuberculosis
drug was over 95%, but the sensitivity was below 90.3%.
Because of the frequency of drug resistance (up to 7.9% for
SM in 2002), the efficiency and specificity may not be useful
indicators for the quality assessment. The kappa coefficient
for the agreement between local and reference laboratories’
DST was clearly low in the case of EB, except for the labo-
ratories using MGIT where kappa coefficient was higher
than 0.8. The quality improvement of DST for EB could be
achieved through the standardisation and automatisation.

Key words: Ryoken, Tuberculosis, Drug susceptibility test-
ing, External quality assessment
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