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[ e WA L2 B9 % ARG BE ATl

TR Bt iz R BBtk M
RELT R VA HEW ) AR BT

EE:(HM) 20154 5 AT AR RS D 188§ % extensively drug-resistant Mycobacterium tuber-
culosis (XDR-TB) D EFIZHE U T =HREASFMH YR O ERPELH S N7z BEH O ERGE
%G % 720, IS % A O f&AZ P RER I D\ CHRERRE BEREAIG 2 FE M L 720 U5 ) YRR o
FERE W 10RE & L 720 X 5t 35 1 isoniazid (INH), rifampicin (RFP), streptomycin (SM), etham-
butol (EB), levofloxacin (LVFX) 3 & UMkanamycin (KM) & L 7zo WFFES N4t % 0 38 5 0 3B 5 i
2 & o THRAVZZMERB L G L, fRZ e L L, 364 2L oREE, FREEE, He—30,
e B S L 720 F 72, multidrug-resistant Mycobacterium tuberculosis (MDR-TB) 3 X U° XDR-TB @
WG 2 3Pl L 720 GRER) R E 67, At ¥ ¥ — 16, HIHTERTZERT 5 DR 88 ik T Hjii
U720 2 MR ABORRER L2720, BT SEZ 90 & L7z INH, RFPE X IFLVEX T®D
AN 58 & DO —BOERIZ AR TI5% & 2 TV 722%, SM, EB B L O'KM T 2 #3083 95% A D
WSRO STz FFITSM TR 1T Lk 2 T—BERPBZNENT22% & 71.1% TH - 720 TOBIKRIL
FEOREEF v MR LTz, INHB X ORFP DIKJE L 4ERIEA 5% UL ETH D T L 25l L
72554 O MDR-TB [i € K5 213 92.2% (83/90) Td» - 7225, LVFX & KMIZ[H UHEHE %@ L7254,
XDR-TB D W EFFEEIL 79.7% (63/79) T o720 (£%) XDR-TB DIFEMEIL 50 & 135 R Z\iIRP
ThY, HEEMB L O EAREROREEN Lo/l d, ENG#EIE RIS L ORI

Bz EBL 2T hE RS hwEE R Hbhiz,

F—T = AW, SEARZVERER, HVERRS RN, B 2 AR AL

L &I

2007 fEITHEAT S M2 EYHE D CUE, W (Mycobac-
terium tuberculosis) I PUFER ARSI CHE SN2, 7272
L, isoniazid (INH) & rifampicin (REP) Wl J5 (2 itk %
HTH50bW5LHM AR (multidrug-resistant M.
tuberculosis: MDR-TB) &, {GHEKN#EETHHZ & 2K
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% FENE VT e 72 SEHIAYINH, RFP, streptomycin (SM), eth-
ambutol (EB) 8 & UNpyrazinamide (PZA) IZfRE &N 5,
D72, B L ZROEEARSE IS Y 9 5 /N & W8
T 572DI21E, AR H RGBS 2O RT )
BACWD Z L e b5, 2ot (HiHERRaiast
2007 & BV iE [PLHEMRE T A F2016)) Tid, #rlL
WS HE FAR SRR O ERICE TN L EA O D
L, —2—F /0 Y TIZLVEX D&, FHH (737
Iy FBLXORIRR7F F) TIEKM O &bk
LARENTW RV, o T, FEERAICIZINH, RFP,
LVEX B & KM Dt % & o T =Hs A% 2 FE
5Zll%b, WTNIILTH, ZHEHEARSICHY S
LRBWORED T2, Fi7z\2 2 FOIEH o &z ik
DN T o 72,

—h, FERHOSERNEZ RGO WTiE, @
FO— RN H AR 2 XYW R R T H &S
HVERHRS B2 ST 2 FE0E L T 720 2015 4E DR B & Dy
12k % &, FHERENIEE ShTw a2 H%EIEL ik
LHE Lz A R KR, AR ek e s h
TVbHHEIEL QR Lzf a2 REL L
Yifr, 20044E 2 5 20104F F T2 7 [ FE i L 72 H455A5 B
MM OKEHIZINH, RFP, SM, EB ®Z N ZERIZDW T
JE £%0.998 (95% CI10.996-0.999), 0.981 (95% CI0.976—
0.986), 0.908 (95% C10.898-0.912) B &£ 180.959 (95%
C10.951-0.966) Td by, FFIZIFREIZZN210.9%
(95% C10.990-0.996), 0.991 (95% CI0.987-0.994), 0.972
(95% C10.965-0.977) 3 & 170.961 (95% CI 0.954—0.967)
Tholl LTwh, £TOEFIOVWTIRES X U4
HEEDR100% (BE—3H) THho Mkl EE T L 12313
% (20044), 42.4% (20054F), 13.5% (20064F), 63.3%
(20074F), 37.2% (20084F), 36.5% (20094F) B L 1768.3
% (20104F) TH Y, LT LIBERLIEIS IR VIRRT
Hbo Tz, MR REEBEORT GHEILETH D [INH
BIURFPOIRFE - HREN 5% U ETH Y, HHEHAD
HE —HEMETI0% L] ZFHT 2L, 20104ED
BREEIL84.2% & G ST 59,

CDOIRMTLVEX E KM D 2 A 2B 5 2 &3,
RSN =R AR ORERELZIRT I
WREVEA D 1), REBSRENR (BEF—XA T AT
— %) ORFFHEECEGEEICEE RS Y KT T RENED
Hbo FD12®, FHILVEX & KM % & tr 350z 13t
BROMTARGEE M 2 206 L, 9 eI FURSE O 1) 8 K5 E
A 2 G 72 o
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(1) RSN
IEHE 1 D HER T B Wi AR (MU JEU AR S5 LA 2

WK% 915 M 11-12% 20164E11-12 H

#) &L TBY, N EREZ R EiE L T
WA IR TEEARWIIHNGR L Lz, ZMEEETH D,
BRI R L 72 R L 7 2 ™ 2 — VD NEIC
DWW & L7k o A IGREH Otk % %46 L7z &
72, 2011 4F § CTH AR SYBRE R EMEI R RS
HIFENE L T 7z A B SR B 0 — 3R b %
WIEHRRE L RIS N WX D, 78 b I — )V ITRIZESS
H AR AR O & 13— BRI R L 2R L
729 Z TS MO BB 2 iR L 72,

(2) Wbtk (RAZERE)

ik 14 BOE 260 0D DU A 3 D AR S5 AH 24 A5 A% TR 107k % 0.5 mI
TARRE MU S8 L 72 IR CE S RE O 0 24 5 (2 %A
L7z A U 7oA vk 3 i FLER (A% B @ Stop-TB
department ® U & 2T & % Supra-National Reference Labo-
ratory Network (SRLN) T3 X 172385 852 P B kG
JERREE 7 T 75 MZB VT, EARMICHEEOTEICED
M [H T 80% UL E D —BEZIR LWk TH Y, €
D—F L7237l & ez - i e ok & Uiz, 7272
L, SM®D&IZ20144ELESRLND 7 2 75 AZ& T h
TWRWzd, Rt T B S ZE i bulg W W A <
BB oK (e 2 fiB X U"Minimum Inhibitory Con-
centration: MIC#ll78) CTlE&MEER2FEM L, Wtd 5
VIR AR T L 22k E M L7z,
BRI AT B EROTIIE, MR HY S FEHI
Mea & e s, BRYWEEOBEIC X Y ZHEEERS 0 @ik
MHEDLOTHEETH 5720, BB I =R FE RS M
WL B EEH L 2w 2270 b a— EBgL
L7zo L2 L7755, MDR-TB (DU R AREEAK) %
B O THDOIERIW IS 5720, WO P2k 5
LAREAETAILEWR Lz, B, DU RS
OEIEDOBEIHE, & TORBRIZEMA#R % H\WT
=HuEE L, &Er—A (WRER 0D TWw ) /8
v 71T TCHiE L7ze Wik B2 OFUTR Y 3 - 72720,
B LABNELS 3 B L, 20154F 9~10 H Azt L
720

(3) FRERSEH

ABREEH L LT, BRoREMEZE L CTINH,
RFP, SMB L UEB % WHE L7, %8B, LVFX L KM b
WRIEH & L TED2A, MGIT AST DA THINT 5 i
BEBEL, o 2 HOEF OB N>
WCIEEBMHEEOHRNIC L DR L L

(4) &SRB

HERINCEF S NAPRRH 2 WRIEE L2 2T, 2
I ik < B R FEM L T 3 hEE v CERANEZ R
Bafr) kb Lo &TOTRZERETEET S
BeaBR L, KRR R oW XA 12 h
BRI 5 3 AU E Lz,
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(5) #EROFHL

ZNZNORRDIEHNES AR L (W] 52
Wit &8 ovwshph e LTHELTHIETL2 L
L7 B, USRI AT BB, K2 Ecix
Susceptible (S), it 4121 Resistant (R) % H\» TR
b llli 72721, MICZHWTHELZTT> T2
JE 122\ TCld, Indeterminate & H%E 72355 1ER 2
SHDOELLNITEMRRICTHET S & L Lz, &b,
—D DRV ERED T EIZOWTEMzZz AL L 7256
i, FHRZHNA ORI L THE 2T, ThZh
MNAZEHI &2 17 5 720

(6) HiROMHT

FHERR A B 2% O 72 FEH RS BB R 12D v T
JE, FREE, CHIE—BEB X Okappa (k) FEEFIHEL
I L 720 S S CIREE L, B X O I FEHEHE DT
PeEnTusHEeELLMEEHELZFETHD,
FEFLPE LT MBI R B DR & SN T B HRE IE
LR &g LeEE & Lz, e —3eRdimik &
MR A DRI E L OB OHE& L Lz B
FERNT DWW T 4 DIFNT AT L7zl G ARt e
%) CTHEMFIEINIEAT 2120, BINEHEE DR
A LmEHELER LAY L, #EMEEDH L0V
IR H CTld iR R EAL L, T4 ORI FEE
SNBnEHIL7,

7 — % AJJIZ1EMicrosoft Excel 2016 (Microsoft, Seattle,
WA) ZfEH L7z #aly 7 b & LTIMP 12.1 (SAS insti-
tute Inc., CA) %M L7z Beft v MEOIEIZIZ Student
tHRE 247V, 95% confidence interval (95% CI) DEHRIC
b Student t 545 2 L 720 p value < 0.05% b - THiFF
MICHE R &ML 72,
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b R

(Shnitii% & R iA)

IR 67 ink (RFPMbE22 & —Beibeds), Ak
WA AT (Bdst > ¥ —) 16k, M hfAR%ERT 5 figk
DET S M DB % 134720 B Mk I 10RO KGR % 5%
HL7e75, 2880kkD 9 b 3Rk TIMAHE LT (£
Wik 14R), BEARKIZ034% L r otz HE Lo
MR MR Z 2 128 72 5 T 720 Table 112 SRLN (2015
ERF TR O SE 31 M THR) TOER
BRICHB T 2 —5F CHERREDENS LE) 2R
Table 1 TIEESMDBETARENTNA L o> TV D7,
MW o X 9 I\ SRLN D F5EERHE 7 1 275 A 12 SM
D4 FELUFEE TN TR WD TH D, T2, PG
WD SRLN T O F#H] 5 & MIC % Table 2 127K L 720

20164F 1 H30 HIE M Tk b ME L ZH L,
LB it 7% HLAL T 100% (88/88) & 7o 720 itk
TOBARD ZHH O KM T TO HEILF £ Bk
i 7% T 6324209 (range: 21-109) H T - 720 2 Jiik
ORPBEMA= 1 B L OHBABREN 1) PHEEOHETH
RERZMFLTW2720, FHREIT0HE %720 UT,
Wik DT — 5 & LTI & b 72

Table 3 (ZHERIRB DN 2 —BEROK R & /R L 720 Table
IR L2 ) ITHR 1 EM2 OSMICHT 2 MICIEZEN
FN4pgmi CTEZELEE Z SN2, WE 3 g
Btk (False resistance) 3% { @B b, —HFIZZ
NENR22%BLVT1.1% TH o720 1 BIUOK 2D
SMIZBUT BREREHRNT, 1ZEALLETOHRTISS L
FoEEENE—BEE R L,

(BHEANBT DR 7 A 7 BBk B

Table 4 \ZHii% 5 4 7B, A OK R AR L7zo Hifk

BT T — Rk, Bty —B XA

Table 1 Proportion of diagnostic agreement among Supra-National

Reference Laboratory Network

Proportion of agreement (%)

Specimen ID

INH RFP SM EB LVEX KM
1 100 100 NA 94.0 96.6 100
2 100 100 NA 90.0 96.6 100
3 100 97.0 NA 97.0 100 93.5
4 100 97.0 NA 100 96.6 100
5 100 97.0 NA 100 94.8 96.8
6 98.0 100 NA 94.0 96.6 100
7 98.0 98.0 NA 98.0 93.1 98.4
8 100 100 NA 98.3 100 100
9 98.3 100 NA 98.3 100 98.3
10 100 100 NA 100 100 100

ID: identification, NA: Not available, Agreement data was not available among Supra-National
Reference Laboratory Network, because streptomycin was excluded from the programme since 2014.
INH: isoniazid, RFP: rifampicin, SM: streptomycin, EB: ethambutol,

LVEX: levofloxacin, KM: kanamycin
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Table 2 Judicial diagnosis and MIC for each strain

Specimen INH RFP SM EB LVEX KM

ID JUD MIC JUD MIC JUD MIC JUD MIC JUD MIC JUD MIC
1 R 16 R =32 S 4 R 32 R 4 S 4
2 R 16 R =32 S 4 R 16 R 4 S 4
3 R 16 R =32 R 32 S 2 S 0.5 R 64
4 S 0.125 S =0.03 R 128 S R 4 S 1
5 S 0.125 S =0.03 S 2 S 1 S 0.5 R =128
6 R 16 R =32 R =128 R 16 S 0.5 R =128
7 S 0.25 S =0.03 S 1 S 2 R 8 S 2
8 R 16 R =32 S 1 R 16 S 0.5 S 4
9 S 0.125 S =0.03 S 1 S 1 S 0.5 R =128
10 S 0.125 S =0.03 R 128 S 2 R 4 S 1

JUD: Judicial diagnosis, R: Resistant, S: Susceptible, MIC: Minimum Inhibitory Concentration («g/m/), measured by

broth microdilution method (Middlebrook7H9 supplemented with OADC)

Table 3 Diagnostic agreements among the participants (n=90) and SRLN judicial diagnoses
D INH RFP SM EB LVFX KM
JUD  EFFI JUD  EFFI JUD*  EFFI JUD  EFFI JUD  EFFI JUD EFFI

1 R 0.978 R 0.978 S 0.722 R 0.978 R 1.000 S 0975
2 R 0.989 R 0.989 S 0.711 R 0.989 R 1.000 S 0987
3 R 0.989 R 0.989 R 0.956 S 0.922 S 1.000 R 1.000
4 S 0.989 S 0.989 R 1.000 S 0.978 R 1.000 S 1.000
5 S 1.000 S 0.989 S 1.000 S 0.967 S 1.000 R 0911
6 R 1.000 R 1.000 R 1.000 R 1.000 S 1.000 R 1.000
7 S 0.989 S 0.967 S 0.978 S 0.956 R 1.000 S 0.987
8 R 0.978 R 1.000 S 0.989 R 0.978 S 0.975 S 1.000
9 S 0.978 S 0.989 S 0.978 S 0.944 S 1.000 R 0.899
10 S 1.000 S 0.989 R 1.000 S 0.989 R 1.000 S 1.000

ID: identification, R: Resistant, S: Susceptible, JUD: judicial diagnosis by Supra-National Reference Laboratory network
(*JUD of streptomycin was confirmed at the Research Institute of Tuberculosis.), EFFI: Efficiency (overall agreement of

resistant and susceptible)

Wt & L7zo FEHIPNTIZINH (n=90) DREEE, FrEL)g,
— K, BRIV CF¥ £ EEFEE) BEnTh
99.1+5.1%, 99.1+4.1%, 99.1+3.9%, 0.982+0.078 T &
5720 AFRICRFP (n=90) TIZI®E 99.6+4.2%, HiHEE
98.4+9.2%, —3%99.0+5.0%, «1H%00.980+0.100 TdH
D, SM (n=90) TIXKE98.9+52%, JFE8.6+15.2
%, —HH933£9.0%, «5%0.864+0.174TH U, EB
(n=90) TIXIKFE99.24+5.9%, FFHEEE95.9£12.6%, —3K
#972+7.8%, kI5500.942+0.141 TH - 720

LVEFX & KM DA &SRB FE R IT R & L2720,
AT T9ERE AT — & M L Cwize 1o &
MGIT AST TLVFX & KM O 381 &z 3% % F2 0t L ¢
BY, BITIIZED 7205, 1Rk D A OFER 7 O T Table
IR LT, LVEX (n=79) TILKE 100%,
WPE99.5+32%, —5%99.7+1.6%, «15%00.995+0.032
THY, KM (n=79) TILKE95.6413.1%, Fri)E99.2
+4.5%, —FFE97.7+6.2%, kT %$0.952+0.136 TH -
720 INH Tl 4 B & BT 4 G125, RFP TI34%
&Sk 2 B & B 7 BlASRRD & N7z AVH g ELE R o 2=
o7z (p=0.181). DT T =L ->72DIESM

T, BT 4 BNCKE LT, BT 56 HlFRo S,
HRHLEE R ICH S AR A ERO7: (p<0.001),
WCEBIZ FERDOM M A S 0, st 3 Flicxt LT
11X 2281 TH - 72 (p=0.007) o LVFX Tl k1%
RRO 5T, BIYEA 2 Bl AFRD iz, EARMIC
Rii% R OB O THHIC =T L A EFD SRR H
5720 WITKM TR 148120 LT, Bk 4
BICTH Y, R A EE O b (p=0.002),
(BIEANCBITF BHAEF v b PIHARS )

Table 52 & i 3% CREZ M ABICHEH I N Tz 4 5
DT v T eI, FEAIB O KR %R L 720 MGIT
AST X 12 i #% (13.3%) THH SN TBH, FEEIC
Welpack S (HARE — ¥ — ¥ —83%) (26 }ii% (28.9%)
T, Bitspectre SR (HiHHIE T:3%) 1330 Mi7% (33.3%) T
il E N Tw7zo %72, BrothMIC MTB-1 (& BLHL3E T
X)) k220t (24.4%) HPEHL T, AT v MH
TOFREEED 7 % Student e TEHIi L72& 25, Table 5
@ Appendix IR L7z & 9 Bk & & o 720 INHTIZ,
MGIT AST DIREEDMMOBAF v M L THEIKL
(p<0.05), JF¥LPEETld Bitspectre SR & Welpack S 2% L
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Table 4 Sensitivity, specificity, efficiency and kappa coefficient of each drug tested categorized by institutional types
Hospitals Commercial laboratory Public health laboratory All
Indicator (n=68) (n=17) (n=15) (n=90)*
Mean Max Min Mean Max Min Mean Max Min Mean Max Min
INH
Sensitivity 0.988 1.000 0.600 1.000  1.000 1.000 1.000 1.000 1.000 0.991 1.000 0.600
Specificity 0.988 1.000 0.800 1.000 1.000 1.000 1.000 1.000 1.000 0.991 1.000 0.800
Efficiency 0.988 1.000 0.700 1.000 1.000 1.000 1.000 1.000 1.000 0.991 1.000 0.700
kappa* 0.976 1.000 0.400 1.000 1.000 1.000 1.000 1.000 1.000 0.982 1.000 0.400
RFP
Sensitivity 0.994 1.000 0.600 1.000  1.000 1.000 1.000 1.000 1.000 0.996 1.000 0.600
Specificity 0.979 1.000 0.200 1.000  1.000 1.000 1.000 1.000 1.000 0.984 1.000 0.200
Efficiency 0.987 1.000 0.600 1.000 1.000 1.000 1.000 1.000 1.000 0.990 1.000 0.600
kappa 0.973 1.000 0.200 1.000 1.000 1.000 1.000 1.000 1.000 0.980 1.000 0.200
SM
Sensitivity 0.985 1.000 0.750 1.000 1.000 1.000 1.000 1.000 1.000 0.989 1.000 0.750
Specificity 0918 1.000 0.500 0.814 1.000 0.667 0.867 1.000 0.667 0.896  1.000 0.500
Efficiency 0.945 1.000 0.700 0.888  1.000 0.800 0.920 1.000 0.800 0.933  1.000 0.700
kappa 0.888 1.000 0.444 0.778 1.000 0.615 0.839 1.000 0.615 0.864 1.000 0.444
EB
Sensitivity 0.989 1.000 0.500 1.000 1.000 1.000 1.000 1.000 1.000 0.992  1.000 0.500
Specificity 0.953 1.000 0.000 0.980 1.000 0.833 0.967 1.000 0.833 0.959 1.000 0.000
Efficiency 0.968 1.000 0.400 0.988 1.000 0.900 0.980 1.000 0.900 0.972  1.000 0.400
kappa 0.933 1.000 0.000 0.976  1.000 0.800 0.959 1.000 0.800 0.942  1.000 0.000
LVEX
Sensitivity 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Specificity 0.996 1.000 0.800 0.988 1.000 0.800 1.000 1.000 1.000 0.995 1.000 0.800
Efficiency 0.998 1.000 0.900 0.994 1.000 0.900 1.000 1.000 1.000 0.997 1.000 0.900
kappa 0.996 1.000 0.800 0.988 1.000 0.800 1.000 1.000 1.000 0.995 1.000 0.800
KM
Sensitivity 0.947 1.000 0.500 0.971 1.000 0.500 1.000 1.000 1.000 0.956 1.000 0.500
Specificity 0.997 1.000 0.833 0.971 1.000 0.667 1.000 1.000 1.000 0.992 1.000 0.667
Efficiency 0.977 1.000 0.800 0.971 1.000 0.700 1.000 1.000 1.000 0.977 1.000 0.700
kappa 0.952 1.000 0.545 0.939 1.000 0.348 1.000 1.000 1.000 0.952  1.000 0.348

*n =179 in LVEX and KM

C BrothMIC MTB-1 D #§ EE 2K 22 - 72 (p < 0.05) 0 [Al 4R
DR RFPIZOWT H RO Nz, FEITSMIZDOW
Tl&, Welpack S DFFRIE L o BEB TN ZNT1.8% B X
N0.675 LA T v MR TEWETH ), BE
= % BrothMIC MTB-I, Bitspectre SR, MGIT ASTIZ %} L
T Welpack S DFFSLEE, « H8EE D ITHBEITIRVATR &
o7z (p<0.0001),
I 2 A5 5% T 1) 6 B A2 B 3 % AT

Sl e Lz 6 A D9 B, & TOIRAOEZMER
a9 L7-DIX795iiTH 0, 11 HiEeiZsEE Lz 4
FHIDAFENGE L TWizo 2 MEFEDHEH DR (BrothMIC
MTB-I & Welpack S, Welpack S & MGIT AST) % $&Hi L
Tz HARRR S SPURR WA 22 B Y
w8 LT B AL S BE A A 45 AL 9 (INH & RFP O J&
B BRESHIC% U ETH Y, ETOEFIZONT
—HED 0% VL) BHMEL 52 Lo, 63K TN L 72t
R DOILMEE R HIL57.0% (45/79) TH Y, —J 4 FEH D
AERO ik TIEEMEZR L 72.7% 8/11) Th o7,
F 70, HEERROLETIE58.9% (53/90) & 7% -

7oo B OHITHER L 7220 4 38K T100% O —FFEE R L
7o iRk X 46 i7k (51.1%: 46/90) TH -7z,

B L SR AR SR L AE R T 2 b @ B S F
¥MW (XDR-TB) O A7 IV — ke bh, ThEZh
T 56, SRORGHEFTIEINH, RFP, LVEXE L U
KMIZOWTLETIELWHERT) LERH D, 4RI
BN LR DD B, Zh S DK DOMED B Vi
B MEARERZIEL CHE UREE - JRRE295% DL 1) T
&0k 63 ik (79.7%) TdH o720 —F, MDR-TB I
DWTIE SN OIFFE T 448 BRATFRER Z LTV DA%, 4448k
(99.1%) 231E L < MDR-TB & HJE E T\ 7z, K - 4F
FLEEH95% LL L ) TR T 5 &, 83HR% (922
%) TIELSHELTHED, D THOMDR-TB & XDR-
TB O FIER T A BAEFRO 57z (p<0.001),

Z =

Al 34ESRY (LU O SRR RTINS H ASHEAZ I 2%
PMRAREFERFZRXIVER L T 20T, £hbist
TIEMD T) R O FEHNE LRSS KRl %
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EXTERNAL QUALITY ASSESSMENT OF ANTI-TUBERCULOSIS
DRUG SUSCEPTIBILITY TESTING FOR DIAGNOSING
EXTENSIVELY DRUG-RESISTANT MYCOBACTERIUM TUBERCULOSIS

ISatoshi MITARAL, 'Hiroyuki YAMADA, !Akio AONO, 'Kinuyo CHIKAMATSU,
2Takeshi HIGUCHI, 'Yuriko IGARASHI, and 'Akiko TAKAKI

Abstract [Objective] The infectious disease control law has
been amended in May 2015, and the category definition of
Mpycobacterium tuberculosis as infectious pathogen has been
changed, following the definition of extensively drug-resistant
M.tuberculosis (XDR-TB) by World Health Organization. To
assess the diagnostic capacity of XDR-TB, we conducted an
external quality assessment (EQA) for the anti-tuberculosis
drug susceptibility testing (DST).

[Method] A total of 10 M.tuberculosis strains with known
drug susceptibility were sent to each participating laboratory.
The drugs assessed were isoniazid (INH), rifampicin (RFP),
streptomycin (SM), ethambutol (EB), levofloxacin (LVFX),
and kanamycin (KM). DST was performed using each routine
method(s), and the results were compared with the judicial
diagnoses. The sensitivity, specificity, overall agreement (effi-
ciency) and kappa coefficient were calculated for each drug
tested. In addition, the diagnostic accuracy of multidrug-resis-
tant M.tuberculosis (MDR-TB) and XDR-TB was assessed.

[Results] A total of 88 institutes including 67 hospitals, 16
commercial laboratories, and 5 public health laboratories par-
ticipated in the EQA. With 2 laboratories submitting 2 sets of
results, a total of 90 independent data sets were analyzed. As
for INH, RFP and LVFX, the efficiency was over 95%, but
we found two strains each for SM, EB and KM with the
efficiency less than 95%. Especially, strain 1 and strain 2
showed efficiency of 72.2% and 71.1% to SM, respectively.

This error was mainly found in a certain test kit. If we consider
the passing score as showing = 95% sensitivity and specificity
both to INH and RFP, the diagnostic accuracy of MDR-TB was
92.2% (83/90) in this study. With the same criteria to INH,
RFP, LVFX and KM, that of XDR-TB was 79.7% (63/79).
[Discussion] The diagnostic capacity of XDR-TB was not
sufficient in the current study. Good case management and
pathogen control requires higher accuracy. The government
may need to conduct a constant EQA and relevant remedial

actions.

Key words: Mycobacterium tuberculosis, Drug susceptibility
testing, External quality assessment, Extensively drug-resistant
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