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Table 5 Concordant rate of each strain tested

INH RFP SM EB
Strain Jup* Concordance JUD Concordance JUD Concordance JUD Concordance
o-1 R 96 R 100 S 96 S 0
m-18 R 96 R 100 S 96 S 4
-3 S 100 S 100 S 100 S 91
M-8 S 100 S 100 S 100 S 91
Im-10 R 96 R 100 S 91 S 96
II-21 R 96 R 100 S 87 S 96
I-19 R 96 S 100 S 87 N 30
I-56 R 96 S 100 S 78 S 35
I-24 R 96 S 96 R 100 R 96
II-91 R 100 S 96 R 96 R 91
Ir-32 R 100 S 96 R 61 S 100
I -47 R 100 S 96 R 70 S 100
H37Rv S 100 S 100 S 100 S 96
H37Rv S 100 S 100 S 100 S 100
I -48 S 100 S 100 S 100 S 100
I-94 S 100 S 100 S 100 S 100
I-57 R 83 R 87 R 35 R 96
-84 R 87 R 87 R 35 R 96
I-67 R 96 R 87 S 96 R 96
-89 R 96 R 91 S 83 R 926

°*JUD : Judicial diagnosis

Table 6 Predicitive values of resistance and susceptibility

INH RFP SM EB
Proportion of R 0.7 0.4 0.3 0.3
Sensitivity 0.95 0.95 0.66 0.96
Specificity 1 0.99 0.94 0.74
Predictive value R 100% 98% 83% 61%
Predictive value S 90% 97% 87% 98%

R : resistance S : susceptibility
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THE EXTERNAL QUALITY ASSESSMENT FOR MYCOBACTERIUM TUBERCULOSIS
DRUG SUSCEPTIBILITY TESTING BY PROFICIENCY TESTING PANEL
TO THE COMMERCIAL LABORATORIES

Satoshi MITARAI
Committee for Mycobacterial Examinations, J apanesé Society for Tuberculosis

Abstract [Objective] The Committee for Mycobacterial
Examinations has programmed and implemented the external
quality assessment for Mycobacterium tuberculosis drug sus-
ceptibility testing by proficiency testing panel to the commer-
cial laboratories that perform drug susceptibility testing more
than 20 cases monthly.

[Method] It utilized 20 strains, exactly pairs of 10 strains,
of Mycobacterium tuberculosis that were evaluated for the
resistance pattern in the WHO/IUATLD supra-national labo-
ratory network (SRLN), and the concordant results within
SRLN were employed as the gold standard of the test. Each
laboratory performed the drug susceptibility testing with rou-
tine method including the preparation of bacterial suspension.

[Results] As a result, the sensitivity for isoniazid (INH) was
95% on an average, ranging from 29% to 100%. The speci-
ficity and efficiency for INH were 100% and 97% (50-100),
respectively. Additionally, the reproducibility for INH was
99% (90-100). Similarly, the sensitivity, specificity, efficien-
cy and reproducibility for rifampicin (RFP) were 95% (63~
100), 99% (67-100), 97% (70-100) and 98% (90-100), re-
spectively. The sensitivity, specificity, efficiency and repro-
ducibility for streptomycin (SM) were 66% (33-100), 94%
(64-100), 86% (65-100) and 96% (80-100), respectively.
For EB, the sensitivity, specificity, efficiency and reproduc-
ibility were 96% (33-100), 74% (57-86), 81% (60-90) and
96% (80—100), respectively.

[Discussion] The required standard for satisfactory results
of sensitivity, specificity and reproducibility is 95%), and the
results for INH and RFP were excellent on an average. How-
ever, several laboratories showed unsatisfactory results, espe-
cially in sensitivity. Almost all the discordant results for INH
and RFP were false-susceptible comparing to the gold stan-
dard. For INH, one pair of tested strain showed discordant re-
sults in many evaluated laboratories and seemed to reflect the
relatively low concordance even in SRLN. On the other hand,
the reason for false-susceptible results for RFP was unclear.
Several laboratories showed discordant results in one strain

pair so that it might be a technical mistake.

The sensitivity of SM was remarkably low and it was due
to many false-susceptible results, which was twice the number
of false-resistance. It was due to the character of tested strain
partially considering relatively low concordance in SRLN.
However, there was no persuasive explanation for the incon-
sistency in other strains that showed highly concordant results
in SRLN. The difference of critical drug concentration in
Léwenstein-Jensen and 1% Ogawa medium might contribute
to the discrepancies.

The specificity of EB was low and it was due to many false-
resistant results. About a specific pair of tested strain, almost
100% of laboratories showed concordant false-resistant re-
sults whereas SRLN showed perfectly concordant susceptible
result. If this strain was considered as resistant and another
strain that showed less than 70% concordance in the tested
laboratories was excluded, the sensitivity, specificity and effi-
ciency would improve to 96%, 97% and 97 %, respectively.

The proficiency testing is a part of external quality assess-
ment system and requires following corrective actions. A
permanent quality improvement and maintenance will be
expected through the spiral circulation of quality assurance
activities.

Key words: Tuberculosis, Drug susceptibility testing, Qual-
ity Control, Commercial laboratory, External quality assess-
ment

Bacteriology Division, Mycobacterium Reference Centre,
Research Institute of Tuberculosis, Japan Anti-Tuberculosis
Association

Correspondence to: Satoshi Mitarai, Bacteriology Division,
Mycobacterium Reference Centre, Research Institute of
Tuberculosis, Japan Anti-Tuberculosis Association, 3—1-24,
Matsuyama, Kiyose-shi, Tokyo 204-8533 Japan.

(E-mail : mitarai@jata.or.jp)





