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Table 1 Category and number of laboratory that participated to external quality assessment

Year

Type of facility Total
2004 2005 2006 2007 2008 2009 2010

Hospital 25 39 66 72 57 57 57 373

Private and others* 23 27 30 29 29 28 25 191

Total 48 66 96 101 86 85 82 564

*Others included prefectural public health laboratory and health center laboratory.

Table 2 Proportion of resistant strains for each anti-tuberculosis drug in each round

Year
Drug
2004 2005 2006 2007 2008 2009 2010
INH 60% 70% 50% 40% 50% 40% 40%
RFP 60 60 50 40 40 40 40
SM 60 60 50 60 50 50 50
EB 40 50 50 40 40 40 30

INH: isoniazid RFP: rifampicin SM: streptomycin EB: ethambutol



EQA for DST

L 7RI, fipk el | Mk o R 2 F/ 552 E D
IRy, MEEMHEICBEATE L) 2T, &TomEIR
Z DB TIHENT L 720

(3) BRI

ARERSEFNE, SRLND IIHE, H B RERE L 72
WA RE B AW T & %5 INH, RFP, SMB X FEBD— XK
PRI 4 HlO M & L7220, BIZEICSIL 72 ifkix, T
WOBREFXY P2 LTUABENITLEALETHL
EnS, EHEFRLA—=D—Hsr0iEay P TH—LT
BT B I L3 IT bR ole DD, HHESNF
v N OIEHIIEZ D D DOFEIZ DWW TS IRGE LT
Wi, F7z, 2009 FELRIIFHH L%y FofE L
HELTWARVOT, FHIEFE v b oEH R R
BE DM HARE AT - T,

(4) SEHNEZMERE %

WHEZMERBRE, HFIICERL Tu vz
Wb ZETHREMETT A2 &2 570, EAR
WA MRS H W FEM L T A HETE”T 5 X ) RIFL
720 ENENOBBRRAR OIANRZ R ORE R,
WA RO R, WELEOEEIE 1% % critical
proportion & L ClifEd 5 W IZEZHEOVWThr s LT
HI5E - His S 7zo BACTEC MGIT AST (HANZ k-
T4 v F ) RE/MFEEHILRE (minimum inhibi-
tory concentration: MIC) % &2 iERELE & LCTHIH LT
WAYEE, FNENOTEOH gL - TS
Bz ET L2 0L L,

(5) FERoMmH

B O BT SNTHE R IOV TIIKE (sensi-
tivity), $FHPE (specificity), —3(F (efficiency) B XU
HIWr D —F % A B 72 kappa coefficient (« 550 % &
BOUSEM L 720 JEE & 1%, WHO @ SRLN Tiif 1 & ¥ &
U728k S b UM I BTtk & S - kko H)
ATHY, YRR L IZFBRIC SRLN T L L22#ko
)b UM TR L Lz HAETH L, —HERR
SRLN & OHIEDO—5 (D L 3EZ) oEaL
L7z (R—%FE=1—-—3F),

2004 4E 2> 5 2010 4F F CTikfie L TS8R L7 & b & FE it
L7zl i3 eds v & — T 10 Mk, PR T 6 ik
THhotzo TNHDORERICTOWTIL, FEHAEN Lok
EZELTCETORKORKEREZMA L, 858 (20X2+
10X44+5X1) OBWERFEERIZOWT/SRIVT A b % FE i
L7zb0k LTHIT 21T 5720

FRTAENTICIZIMP10.0 (SAS Institute, CA, USA) % fili
ML, FHANCOWTIEE T & ORKEE, FFRE, —3F
OHEB L OKEDSRBEEXBOHEZIT-720 F
N7 F5 O X [HHE 2 12 1E Wilson score 7 W 720 F 721
[a)4: % M %E § % 72 8 Cochran-Armitage & [A] 4 52 % FE it L

483

720 P<005%2 b CTHBEEHE L.
i ES

(1) EBINHERI BT B &HH ks T4l
2004~20104F 12 A L 72 A5 bk 1E 528k (strain) C
HY, EARBIL62T5ETH o 720 B RICK T TR
BARTH o 72N T EMTORRD SN2z, 7—
Z L#1399.9% (6,266/6,275) T - 720 HARMIHIZ /<
FNVF AP RERLLETOREIZOWT, Fig. 1IZ4E
BB L OHAI T & DR, FREE, —BEB I
ZaRL7ze 7 EMEZELZZRZROEANCHT S
MERKE (EEEOREE T & o TR LZZEE) 13,
INH, RFP, SM, EB ® % 1L ZIZ2 T 0.998 (95% CI
0.996-0.999), 0.981 (95% CI 0.976-0.986), 0.908 (95%
CI0.898-0.912) B X 170.959 (95% CI 0.951-0.966) T&
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Fig. 1 Quality indicators of all participating laboratories
Sensitivity (A), specificity (B), efficiency (C) and kappa coefficient (D) of all participating laboratories
during 20042010 for isoniazid, rifampicin, streptomycin and ethambutol by year of implementation
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Fig. 2 Quality indicators of 16 consecutively participating laboratories
Sensitivity (A), specificity (B), efficiency (C) and kappa coefficient (D) of 16 full-participating laboratories
during 2004—-2010 for isoniazid, rifampicin, streptomycin and ethambutol by year of implementation
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Table 3 Pooled performance indicators for 16 laboratories throughout 7 rounds,
according to drugs
Sensitivity Specificity Efficiency
Pooled 95% CI Pooled 95% CI Pooled 95% CI
INH 0.999 0.992-1.000 0.998 0.991-1.000 0.999  0.995—-1.000
RFP 0.985 0.973-0.992 0.997 0.989-0.999 0.991 0.985-0.995
SM 0.932 0.912-0.948 0.977 0.962-0.986 0.952  0.939-0.962
EB 0.965 0.947-0.977 0.978 0.966—-0.986 0.973  0.963—0.980
95% CI:95% confidence interval
Table 4 Performance indicators for anti-tuberculosis drugs by different number of panel test specimens (16 laboratories)
Sensitivity Specificity Efficiency kappa coefficient
Pooled 951‘?WCI 95h‘;/;hCI Pooled 951‘:f>WCI 95h ‘;/2 hCI Pooled 951‘?WCI 95h ‘;/; hCI Pooled 951‘?WCI 95h ‘;/; hCI
20 strains
INH 0.998  0.986 1.000 0.996  0.975 0.999 0997 0989  0.999 0.993  0.984 1.000
RFP 0.982  0.963 0.991 0.996  0.978 0.999 0987  0.975 0.994 0974 0957  0.992
SM 0930  0.899 0.951 0977 0950  0.989 0948 0928  0.963 0.894 0.859  0.929
EB 0.997  0.981 0.999 0994 0980  0.998 0995 0986  0.998 0.991  0.980 1.000
10 strains
INH 1.000  0.987 1.000 1.000  0.989 1.000 1.000  0.994 1.000 1.000  1.000 1.000
RFP 0.989  0.968 0.996 0.997  0.985 1.000 0994 0984  0.998 0.987 0.975 1.000
SM 0928 0.894 0952 0975 0951 0.987 0952 0932  0.966 0903 0.870  0.936
EB 0930 0.892  0.955 0961  0.937 0.976 0948 0928  0.963 0.892 0.857 0928
5 strains
INH 1.000  0.893 1.000 1.000  0.926 1.000 1.000  0.954 1.000 1.000  1.000 1.000
RFP 1.000  0.893 1.000 1.000  0.926 1.000 1.000  0.954 1.000 1.000  1.000 1.000
SM 0979  0.891 0.996 1.000  0.893 1.000 0.988  0.933 0.998 0974  0.924 1.000
EB 0.969  0.843 0.994 1.000  0.926 1.000 0.988  0.933 0.998 0974  0.923 1.000
Table S Strains of significant discrepancy during seven years
Drug MPD' (%) Strain ID JUD# Disagree* (%) MIC™ (pzg/ml)
INH 04 X-8249 Susceptible 22 0.1
VIII-4284 Susceptible 8.3 0.2
11-67 Resistant 10.4 4
REP L4 IX-5655 Resistant 13.5 5
1X-8563 Resistant 15.2 5
11-67 Susceptible 29.2 2
I1X-853 Susceptible 19.8 5
IX-5328 Resistant 43.6 10
IX-5655 Resistant 229 10
M 63 IX-8563 Resistant 227 10
X-106 Resistant 24.8 10
X-8249 Resistant 46.4 10
XI1-5048 Resistant 18.9 10
XI-148 Susceptible 15.4 2
XI1-206 Susceptible 12.5 2
X1-4496 Susceptible 12.5 2
EB 4.0 VIII-4284 Resistant 15.6 10
1X-5328 Resistant 10.2 10
1X-7406 Resistant 12.8 10
X-106 Resistant 11.9 10

TMPD: mean proportion of disagreement
TMIC was measured by BrothMIC MTB-I, while others used Middlebrook 7H10.
*JUD: Judicial diagnosis
*Proportion of disagreement was higher than the mean.
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Fig. 3 Passing percent of facilities by different criteria
Fig. 3A indicates the proportion of laboratories which passed the following criteria; Criterion 1; Sensitivity and
specificity for INH and RFP were and above 95%, and efficiency for INH, RFP, SM and EB were and above 90%,
Criterion 2; Perfect agreement for INH, RFP, SM and EB, Criterion 3; Sensitivity and specificity for INH and RFP
were and above 95%, and sensitivity for SM and EB was and above 90%. Fig. 3B indicates the proportion of
laboratories which passed criterion 1, regarding number of participation (16 laboratories of full-participation and
others). Fig. 3C indicates the proportion of laboratories which passed criterion 3, regarding type of facility. Private
& others include commercial, public health and health center laboratories.
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Committee’s Report

EVALUATION STANDARD OF EXTERNAL QUALITY ASSESSMENT PROGRAMME
FOR DRUG SUSCEPTIBILITY TESTING OF
MYCOBACTERIUM TUBERCULOSIS IN JAPANESE LABORATORIES:
PROFICIENCY TESTING IN 2004-2010

The Committee for Mycobacterial Examinations, the Japanese Society for Tuberculosis

Abstract [Objective] To analyze the results of the external
quality assessments (EQA) for anti-tuberculosis drug suscep-
tibility testing (DST) and to set-up its rational passing criterion.

[Method] Each participating laboratory in EQA performed
DST, and the sensitivity, specificity, agreement (efficiency)
and kappa coefficient were calculated from the results. We
analysed the data of seven EQA results for DST from 2004
to 2010.

[Results] A total of 20, 20, 10, 5, 10, 10, and 10 strains of
M .tuberculosis with known susceptibility were sent to each
participating laboratory in 2004, 2005, 2006, 2007, 2008,
2009, and 2010, respectively. The total of participating labo-
ratories was 564. Each laboratory was asked to perform DST
with its routine methods and reported 25,100 test results in
these seven years. The laboratories showed relatively high
specificity than sensitivity, and an improving sensitivity
through the years. Sixteen laboratories participated the EQA
continuously, and the sensitivity and specificity to isoniazid
(INH), rifampicin (RFP), streptomycin (SM) and ethambutol
(EB) were 0.999 (95% CI 0.992—-1.000) and 0.998 (95% CI
0.991-1.000), 0.985 (95% CI 0.973—0.992) and 0.997 (95%

CI 0.989-0.999), 0.932 (95% CI 0.912—-0.948) and 0.977
(95% CI 0.962-0.986), and 0.965 (95% CI 0.947-0.977)
and 0.978 (95% CI 0.966—0.986), respectively.

[Discussion] The analyses revealed that the accuracy of DST
for INH and RFP was highly maintained throughout the years.
However, SM showed a high unevenness of performance
quality and required situational considerations for evaluation.
In conclusion, the EQA for DST would require a minimum
number of 10 strains for each assessment, and INH and RFP
should show over 95% of sensitivity and specificity with
over 90% of efficiency to SM and EB as passing remark.
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bility testing, External quality assessment, Criterion
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