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Table 1 Drug-specific indicators of performance by laboratories according to the method (kit) used for DST

Percentage of each indicator (range)
Indicator Bitspectre-SR Welpack 5 MGIT 19 Ogawa BrothMEC MTB-1 All
n=123 n=15 n=3 n=2 n=48
INH
Sensitivity 100 100 [1L1] 100 100 100
Specificity 995 (3731000 100 92.5(62.5-100) 100D 100 99.0 (62.3-100)
Efficimcy 938 (35.0-100) 100 97.0 (85.0-1000 100 100 996 (35.0-100)
Reproduibilny 99.5 (90~ 100) 100 98.0 (90— 100} 100 100 99.6 (901000
kappa* 0995 1 0936 1 1 0.991
RFP
Sensitivity 96.4 (83.3~100) 90.4 (9171003 9.7 (83.3-100) 100 100 97.7(33.3-100)
Specificiry 100 10D 100 100 100 oo
Efficiency 928 (9001001 99.7 (95,0190} QR0 (90.0-100) 190 100 98.6 (90.0-100)
Reproducibility 98.3 {90—-100) 99.3 {50100} 100G 100 L) 59,0 {90~100)
kappa 0,953 0.993 0.953 l i 0.972
M
Semsitivity 84.4 (66.7-100) 95.6{75.0-100) 86.7 (66.7-100) $3.3466.7-100) LB (68.7-75.0) 87.5 (66.7-100)
Specificity 08.9(87.5-10M 100 95.0(87.5-1000 10D 10 D9.04272.5-100)
Efficiency 90.2 (80.0-100)} 97.3 (85.0-10(0 89.9 (30.0-9540) 90.0 {80.0-100) 82.5 (30.0-83.5) 92.1 (20.0-10(0)
Reproducibility 970 {70100} 98.7 {20-100) 96.0 (40-100) LoD 5.0 (90,0 100) 97.5 {70~ 100)
kappa 0.803 0,945 0.795 0.8 0.66 0.84
EB
Senxitivity 100 100 95.0(75.0-100} 100 100 93.5 (75.0-100)
Specificity LLETS0-10m 100 933 (917100} 100 B7.5 (75.0-100) 92.9(75.0-100)
Efficiency 983 (R5.0-100F 100 97.0(90.0-100y 10O 525 (35.0-100) 08,5 (85.0—100)
Reproducibility 97.4 {T0.0-100% 10D M0E00-100p 100 25.0 (50.0-100) 978 {70100}
kappa 0.064 | 0.936 | 0.843 097

*kappa: kappa coefficient
INH: isoniazid RFP: rifampicin  SM: streptomyan  EB ; ethambatol
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Table 2 Number of laboratories (Total = 48) which produced resistant resul 1w each strain assigned

Strain D INH RFP M ER
JUun Labs. Labs, Jup Labs, uD Lakbs,
X-8240 la shor U s ¢ rew 2 s O
b 2 0 25 |
X-7691 g; R{100) :g R(95) :3 S @81 i R{50) ‘:;
X-128 o sqm é RAOD) g - ROS) :: s
1X-5655 2R G RO g 'R (50 nosaom
vikazs 3ROSR 3 ROS G RO vOROD 4
V2890 50 50100 b saem 9 soom o saon o
Vbl 7 Raoo) :: R (95} 32 R(IO0) 1 RO3) o
V-59 g; R(100) :g R(100) :3 S (95) g 5 (95) ;
v-38 g; RO 45 SI00) > RO :z ROD g
[V=52 ;g; S oS00 g 5(100) g sao o

JUD: Judicial Pucdgement by Supranational Reference Labomatory Metwark
*[nter-laboratary agreement talic in SRLN is indicated in parenthesiz (%

Labs: Number of labaraiories which showed resisiant resull

§: Suscepiible, R: Resisiant

Table 3 Performance indicators fur each drug tesied by laboratory categories

Laboraiory Drug Sensilivity (%) Specificity (%) Efficiency (%) Reproducibilily (%) kappa'
Hospital INH 100.0 280 (62.5-100) 992 (B5-100) o902 (H0-100) 0,983
{n=23) RFP 97.0 (83.3-100 100,84 982 (90— 98.8 (90-100) 0.%403
SM 883 (66.7-100) DR.G (47.5-100) 92.2 (80-100} 6.4 (70— 100) 0.84]
EB 0 (F5-100) 96.3 (75-100) 97.4 (85~100) 96.4 (70-100) {.946
Privaie INH 1.0 1000 100.0 3.0 1000
n=2% RFP 98.6 (83.3-100) 1000 991 (90~ 100) 9%.1 (90-100) 0932
S 36.6 (66.7-100) 1000 9.0 (R0-180) 98.7 (90-100) 0.838
EB 100.0 9d6 (91.7-100) 09.8 (95-100) 90.6 {D0—100) 0.995

*Range in parenthesis
1 kappa: kappa coelficient

RO EE) 11854%, SMIZTOWVTRTIAR E G o /.
SMOHEIT-DVTIE X-8249 81220 T H B E RO MR
TRIHLHKENRTSHY, —BFEIISIRTHo 1
A VSORIZOWTEBRNIE L LA MR a lES
Hht, FOEORBEIC VTR TS%RLLE (46
R E) m—BELIRLTV,
{a9) 3L - WmETHHIE
FNERNREETORE, FRE, —HF, 58N,
x EHII Table 1D { Thole FCOMETER
ENTeEeI /Aty 2 5L E s F AT FI-SRIZD

WwTHETEE, Ev FAANY FA-SRIZOWTTANT
OIERTCEHRE, FRE, BT, FHHE. ERLLE
GEmM MRS GRS, EHECREQEV SMIZTW TR
Bk, YT SOEENACIETRA TV
My (FEREEBLUVEEL ) ORI
Table 30 Tk { Tdh o7, Fig MR OELD 2
E, BIMERE TS UT 2R F kOB RLI,
By ¥ =T INRIT 2T TR - 3R -
—HE . BEEOTRTEoV TN THa o0
L, —#EHEETIAETR AT OIS 2 i (83%)
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Value

Iseniazid i%?% (%) Rifampicin Z00% (%)
Sensitivity gg i 1;3
Sl _ 30 00
Sm—
Elficiency H Eg i 1;-3
- 0.0 ’ 8.7
Reproducibiliiy H 3.0 ; 120
00 30 &0 (%) 100 80 &0 (%)
Streptomycin E‘;.IG'& (%) _Ethambutal zz:}"% %)
Sensitivity ﬁ 360 H 20
Specificity 123 m [gg
. i 565 00
Elficiency 320 m 0
A 13.0 4.3
Reproducibiliey H 28.0 E 2470
0o B0 60 (%) 00 B0 60 (%)

Fig. Range and variety of values by laboratory catepory
Jpen bar: privare commercial laboralories, Closed barthospilal laboratgries

Table 4 Performance indicators far sach drug tested by the number of samples treated yearly

Labaratory Drug Sensitiviey (%) Specificity (%) Efficiency (%) Repradueibility (%6} kappa'
=300 year INH 100 924 (62531000 99.4 (835.0-100) 99.6 (90-100) 0937
RFP W0 (333-100) 100 924 (H0-100) 0.6 (20-100) 0.987
5Mm B3 (66.7-100) 9.4 (BT .5-100) 9313 (20.0-100) 58.3 (90-100) 0.804
EB 9.0 {73.0-100) Q8.6 (75-100) 087 (85.0-100 97.5 (70-100) 0.974
= 300/ year INH 10 9.5 (87.5-100) 29.8 {95.0-100 99.6 (20-100) 0996
RFF 96.5 (83.3-1000 100 978 (HLO=100) 98.3 (20-100) 0.957
5m 854 (66.7-100) 9.0 (B7.5~100) 3.8 (20.0-100) 96,7 (70-100) DE&I5
EB 140 9.2 (75.0-100) 0H.3 (85.0-100) 983 (90~-100) 0966
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*Range in parenthesis
! kappa: kappa coefficient
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1%-5655) T AR LHIELAEENS LT

A, #HEMIIALE, —BFEEREEMOBREEREOT
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GRANFF L ThoThH, —BERESORIMEIHEE
& ¥ ATEG PN S o .

(5) HEHNWE
WMEFIER LT >r—broEREEL L, F
MOESERRERESC L~ TREBETFHE L. £0
BEERBE0OG*HE LTEMRRT 2B
A, B - WEE - —HF - B - «HEHUOEERE
Bl d ol (Tabled). Ti-ER 1008HELLT OREERS
DnTY, EM 0GR EOHBELERL AR



Table 5 Quality improvement of laboratory performance by on-site ¢valuation

i F8 % E3W 2006F 8 R

[soniazid {%) Rifampicin (%) Streptomycin (%) Fthambuiol (%}
2003 2004 2003 2004 2003 2004 2003 2004
Laboratory A
Sensrivity 28.6 100.6: 5.0 100.0 66.7 1.7 333 100.0
Specificity 100.0 100.0 66.7 100.8 643 1000 L4 1300
Efficiency 30.0 100.0 0.0 100.0 45.0 95.0 60.0 LO0.O
Reproducibility 1{0.0 100.0 1000 100.0 0.0 0.0 106.0 L300
Laboratory B
Sensilivily 100.0 100.0 625 (0.0 500 1030 100.0 100.0
Specificity 100.0 in0.0 100.0 L0 100.0 1000 837 100.0
Efficiency 10040 1{10.0 85.0 L0 35.0 100.G 90.0 1000
Reproducibslily 100.0 10010 0.0 100.0 90.0 100.0 1080 100.0
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THhofh, ThRSFLVAD 2EOE X298 L
IX-565 TOME—FEFEI oL LI L Do X-8240
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EXTERNAL QUALITY ASSESSMENT OF DRUG SUSCEPTIBILITY TESTING
FOR MYCOBACTERIUM TUBERCULOSIS

Satoshi MITARALI
The Commiltee for Mycobaclerial Examinations, The Japanese Society for Tuberculosis

Abstract  [Objective] The Committez for Mycobacierial
Examinations has planned and mnplernented the third extemal
Guality assessmenl of drug susceptibility resting for Mycobac-
reriumi meberciilosis 1o the hospital and private laboratories.
[Methed] The Commitiee deliversd 20 M tuberculosis
straens, exactly pairs of {0 strains, which wers evaloated and
standardized for the drug resistance paliern i the WHO/
IUATLD supra-national laboralory network (SRLN). The
agreement of the majority of SRLN laboratories was consid-
ered as the gold standard of suscepiibility result for each strain
tested. Each laboratery performed the drug susceptibility
esting (DST} with i&s own rootine method. The sensibvity
te detect drug resistance, the specificity for susceptible strain,
the efficiency of oversll agréement, the reproducibility for
each pair, and kappa coefficient were calculated w evaluare
their performance. DST was performed for isonsazid ([INH),
rifampicin (REP}, streptomycin (S0} and ethambutol {EB).
[Resulis] A total of 48 resulis has been collecled. The
overall sensilivity, specificity, efficiency, reproducability and
kappa coefficient for each anli-tuberculosis drug resled wene
as follows respectively , 100%, 99.0% (62.5-100), 39.6%
(85.0-100), 99.6% (90-100) and 0.99]1 for INH; 97.7%
{B3.3-100), 100%., 93.6% (90— 100}, 99.0% (90-100) and
0972 fer RFP; 87.5% (66.7-100), %9.0% (87.5-100),
92.1% (BO-100), 97.5% (F0-100) and (.84 for SM; 99.3%
(75.0-100), 97.9% (75.0-100), 98.5% (B5.0-100), 979%
{70-500) and 0.97 for EB. Regarding private laboratories, sll
indicators shewed 100% for INH bnt 2 hospital laboralories
showed less than 90% in sensilivity. As for RFP, one private
laboratory (4.3%) and 3 hospital laboratories showed less
than 90% in sensitivity. The major difference between private
and hospital laboratories was s2en in EB. One hospnal labora-
1ory (%.0%) showed less than 9% in sensitivity and three
{12.0%) showed less than 90% in specificity. compared 10
none in privaie Jaboratories. Addilionally, six hospital labora-

tories (24.0% ) showed less than 90% in reproducibility. As
for qualit'y:impmvement, two private laboralones thal shawed
poor perfermance in 2003 have wnproved their quality up (o
10 % in 2004,

[Discussion] The averall efficiency by private and hospiral
laborarories sarisfied WHQO cnteria. However, it diverged in
each caregory of laborarories and hospital laboratories tended
te show poor performance compared 10 the private ooes.
The reason for ihe difference was nol clear, but the rouline
workload, altocated time and cost for the panel lesting might
coniribute t it The sensitivity of SM was relatively low
compared 10 the other drugs as it was cbserved in 2003,
Bt was mainly due to two sirains 1o which the participating
laboratories showed poor agreement to the gold standard.
The difterence of critical drug concentzation for SM in
Lawensiein-Jensen and in 1% Opawa mediom might contrib-
ute 10 the discrepancies. As for qualily improvement, two
private laboratories with poor pedformance m 2002 have
shown marked ioprovement after om-site evaluation. The
results indicated the usefulness of external quality assessment
for the maintenance and improverment of the qualily of the
test.

Key words: Tubarculosis, Drug susceplibility testing, Private
laboratory, Hospilal laboratory, External quality assessment
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