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5% W O pyrazinamide J&& S P AR I BY 3 2 AV SRS B2 R

AR B UiHE Mz 'EE |S ks R
0 o WICIRS S S 7R =Y I Tl N VNSNS
TR BT

ZE | (HW) pyrazinamide (PZA) I EFEPEBEDO VD LD TH 505, FHHEZRBLES— DK
HERLY, BIESZ W LB SN TV, HARENTORSEHR OB EOBLRE B & 20
T 5720, PZAIKSZMERERIZ D W CHMRRE BER-I % 9206 L 720 (5i8:) SRANMREREA OF5H% 3 10k %
R U7z HEBEEHNIPZA 7 F 25t & L7225, [ isoniazid (INH), rifampicin (RFP), streptomy-
cin (SM), ethambutol (EB), kanamycin (KM) 3 X UNlevofloxacin (LVFX) (Z2DWT M AEE L
720 WFZESINAS Nt 05 OFRER T 12 & o THANE SRR Z 56 L, &5 x ki LI L,
Mgk d 5 \VIEIER T L ORKE, FERE, WE—3CF, o BREREL L. GER) WimdE0, B
vy =21, BT 6 DR 97 ik CTEM L7z 8 Misk S OK R Z S L2720, AT
SRULFEN105 & 7 o 720 BRAKROZH D SR £ TOH 6541207 (21~109) HTH - 72,
PZAIZOWTIX 60 MRS EM L TB Y, BIHEIKEL RO O, fHEE L TEEIX96.6% (95%
Cl: 87.4-99.4%) TdH - 7275, FERED64.3% (95% CI: 50.8-76.0%) &7 o720 MHFy FHITIE
MR PZA RS e (R IE T3%) 2344 g TRERT &, 19 5L1£69.5% (95% CI: 53.6-82.0%) TbH
S7ZDIZH LT, 16 TITVy hYU—=AEFTTVFIFN RZPMVFaroFryy) MiFIERH,
FFRPEIX48.8% (95% CI: 24.5-73.5%) THh -7z (p=0.0043). [(FLE) BUTOPZA OFRRIFREEIX &
DOTHRVWEEZ LN, IV Y PV —=AETTVF I FIZOWTUIBIESRBELRLTVE V) i
BRI HEEHRE STV 525, B PZATARR HLIZ OV T P T70% L T ORRIETH > 720 ]
REEHC X 5 PZA B MBI R AN R K B SN B 720, HIRTIEZOMAER R L ILITPZA
ORA»RIES NS H S, T2, FFICM/XDR-TB Z iG# T B PZAITEE L EHTH Y,
WY % @ U CTHMAREZ S0 5, & 5WIEfUEEE (Line probe assay %° pyrazinamidase illi%) %
RHT2LEREIEHEEZ SN,

F—7—X %, pyrazinamide, SEFIEESZIEGER, AFERAE SRR
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£ FIIZ Anti-Microbial Resistance (AMR) %S &
%o THY, 20504 F TIZ 100075 AHSAMR TR LT %
LV D Az S5 B0, KR53 T ld Multidrug-
resistant Mycobacterium tuberculosis (MDR-TB) X° Exten-
sively drug-resistant Mycobacterium tuberculosis (XDR-TB)
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DEFBERMEILFREDOBANH T 244 K4 v &
HLTBY, Z2OHT4~6 5 HDkanamycin (KM) —moxi-
floxacin—prothionamide—clofazimine—pyrazinamide (PZA) —
isoniazid (INH) pigh.qose —ethambutol (EB) (2%t < 5 % A @
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moxifloxacin—clofazimine—PZA—EB & \» %) (AR5 & $E 15
LTWwaY% ZOHEEICBWTY, PZAIZTEERE
RO EZ 5O TBY, 414 bedaquiline X° delamanide
% EOFFEE GLIRBLEIHL SN EICD, KIKE
LCEABHED— A E KT EEZ LN TV DHY,

—75, PZA DIEZ RO W B2 5 5
WZEDHH R NTHE I N TW5DH, Simons SO S 1, I ¥
vy b)) —=ZA¥ TSI F (MGIT ASTPZA : X7 |
YT v F YY) BT 68% DI EDSEIEE S h
T L TE DY, Chedore 5IZ A7) —= > FHIC
MGIT AST PZA (2 X o T4k PE L Shizd D2, F
MARZ & - TL0RRIZIRA L, 144k (58.3%) 3 MBI1ET
ol mE L TWw5AH9, Werngren b Id pncA DR &
PZA ® MIC % L L, MGIT AST PZAIZfiHI SN Tnw5
100 pg/ml & V> 9 @B CTIEAI PSR v & i LT
W5, HAREWNTIZHE ST PZA AR (R
BIE T %) & MGIT AST PZA {22 \» T, pyrazinamidase
Btk b - CPZARZME L L2, WA PZA LR
88.1%, JFHLNEES5.7%, —3#87.0%, kappa (x) F8%00.77
TH Y, MGIT PZA IZIEIE 100%, FEHEE-0.0%, —3KF
90.9%, « 18081 TH 5 L#EL TV 59,

HARE NI PZA T IS B % IEfE 228 7 — %
HAFTE L %2\ A%, 2016 4F OAEZH IR ik S XS
BRHZ X B &, BEEH - KiGEE &bk TOPZA
MPEEIZ2.1% (0=2,655) £7%->THY, HUHREICDH
% rifampicin (RFP) ® 1.6% £ ) b F\ 9 PZA IZ—f%IZ
WO 2 A AR Lo SN W L2 ZET
&, COPZATHMERIZRE T &5 X912 Bbh, Hik
DOFE & P TR O U THRM 2D %,

N F THRENTPZA DEZ MRV TRHB
B ANRAS S 2T b2 2 137 K, BALMETO
PZA BRI EE IZH 5 2 Tld v AW, Zom%E
W 5 DTS B 72 D A% T SR A2 P S B S e i 552 % ) 52
& LT, BREERA 2 & U7 AR50 BRI % 920 L 720

;] &

(1) WrEsmEs

BYHE L OFR T 2 gk e (Ufd) 22 L T8,
ol TR A R M RABR 2 20 L Qv B iR A C B AR
R E Lize SHNIMEETH 0, FRE0RSEEHG 5 5 7
O ha—) (KX) OWNEIZOWTi#HE LRiEDOAIC
KRB OMARZE RN L, 2B, 2 OWFEIEFK284ERE
H AR BE 072 B FS B RE I JE A [ HbISZ 33U B A A% 3
BT B 0EgE] (EAEWEZESE  A)IME5) O5HgE [#
B EARY — XA T ¥ 2T A5 ARSI 72 R8T
P EHIG & MATRE BERRE ] o0 —38 & L CHEME L 72
(2) BBkl GRETRRE)

KEAZ H592%% 58 5 20174FE 8 A

M 100k % 0.4~0.5 ml DAAREE A 125808 L 720K
TGRSR U7ze AR L 72 BRR I I
PR1E B BY Stop TB partnership @ — T & 4 Supra-National
Reference Laboratory Network (SRLN) T3 & h 7z 3
A& MRS BERAE 71 275 A 2B W T, HEARICH
BoOHFEIZL D %M T80% U Lo H E—FHEE R L
LRHRTH Y, TO—3K L 725l % Bz - ik E o
HAE L L7z 4RI PZA % IR L 7225, PZA K
HRBR oML 70 2078 L LT, BB 10kRICD W T
TUE— ¥ — I E GO pncABETER (73 ) RE
Wexfto) OFEELMHERL TV,

streptomycin (SM) @ & & 2014 4F DL SRLN @ 7 10 7
FRCEEFNTORNZD, TSI 7R
WA A T B o Jr ik (Feai 2 B X UFMinimum
Inhibitory Concentration: MIC Jll &) T3z iR % F i
L, itEd 5 VI3E 2B T8 Lk E2 A L
7oh%, EHEIIZ SRLN O EEICHE -, Btk &k To
—FHRDI80% % T [l o 72 KR IZ DWW T I 2 S BRI L
720 F72, PZALSLOEEHNIZOWTMIC R HIE LTV S
B, CAUIKB T P ST T LR R A T T e
A Iy 7 MTB-I (MiBBSETE) 2 M L CHEitiL 7.

AT T B WARO UL SR R 2 & 82, IRYRE T
OBENZ LY ZFRFEAROEREASE DO THEETH 5 72
&, BERE I E MR RS A T 2 R (— I
BEAM R 200 L w2 & 23Rt L
7oo L L7B2SS, SHRIMEFBN % & O T
FHETHRD, WP i siE3E2 853562 L
EBMBEEROTT b T — VIR L7z, BB, BERR
FEEASREHWCEEgEE L, &Ry — X (UAE
) D TWYW ) 28y 7 OBFFNHE - THE L 726
(3) Bt

AREREEANL, FEARMIZPZA L L7z L2 L7%ADSS, INH,
RFP, EB, SM, KM 3 X UFlevofloxacin (LVFX) b &4k
HlL LTHUE SRV T A MRTERIRETH 5720, it
SHEFEk D H o ORI OV T O ERE L, EHEHHAIC
DWTIIPZAUANDIEAI 72T DEED T & Lz,

(4) BZMRB %

HEARICEA S N 2 R R L) 2T, &
Ik < B9 LT 2 5% v TR M2
Bafr) kb Lz, & TOLREZ B TEET 5
ity (PZARBRIZIARIE D Ko ZF DOMOIEH]TIZ I
B A CHEMITRE) ZHE L, AR RS RO
A IR ISR Z 35 3 A AN E L7z,
(5) FEFR oA

ZNZENO WO IEHNES M REE R [itE] &5
WiE [EZM] owdFhrl LTHELTHET 2 L
L7 BB, WEHK (7L T 74N ICEAT
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%, 2 PEIZ1E Susceptible (S), it 12 13 Resistant
R) FHWTHKELT AL L& L7z, 72721, MICZ W
THAE % AT > TV A K% 22w T, Indeterminate &
EINTZHEEIRPSPOEDL LK THET
5Ll L7z BB, —OOREIEBDOTTEIZONT
Al R L2 EE, MRENA D7 740 LTH
EE2ITV, ENEWV.OREE LM Z4T- 720
(6) #ERDOWHT
B 5 3% 5 N7 FE A RS BB 1D v T
JE, RREE, M —BRB X O e B R LA L 72
TR L, EEHENMTEE SNTHwAHREIEL
CMHEEHE L72HEGTH Y, FREEE L TR
EPEZHEL SNTV DA IEL IR L L7z
G L7z HE TG L K22 &b 72 35
L D—HDOEE L Lize HTAERIZO VT 4 Offf
AT L7l il GRE Rt i) &Mk (2 m B2l
MY 2130, BIMERGZOKREE B Lt 7Rk
Lakft L7z. EHEED 2 WV ISWieihk & Cld i
ZEALL, 4 ORERD ﬁ%ﬁiéﬂ&b\lﬁ L7z
#taty 7 b & LTIMP 12.1 (SAS Institute Inc., CA) %
L7z A S v - oI I1E Student THRE % 17
V3, 95% confidence interval (95% CI) D75 1Z1E Wilson
score % ffi [l L 7z M/XDR-TB O Wik§ B ) FL# 12 1 Chi-
square test & FI\2 725 p value < 0.05% b o THEatICH
LWL 72,

] R

(Bhnitizk & PR
Fro7htise  CRbERAsss 70 fiRk, MAtt v & — 210k,
W5 B TR RT 6 i) DB E 1S/, 20164E2 H 28 H
B TRzt SN2 Zm L7z (MUNEE100%) o Bk
DZHED S RERWE T TOHIZ65.4220.7 (21~109)
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HTHhY, —HoMizk CRHRMEETIC3I AN EEZE
L72o SHifk SO ETHREZ M LTz /zo,
MRy PIZ105E o720 U, 10507 —% &
L TN 2 D 7228, TEikB L O F v M2 X - THE
BRIRRI DSR2 27200, BEANC X o CTEMMZRED R -
72

Lrnl, FHEEIC 10ROKBR 2 38% L7720 T, HAH#E
BiZoT08k L o7z EITOBRD D B, 2R THEANRD

AHLN, FEAREIZ02% TdH o720 Table 112 SRLN
f@%%iﬂi BB HE B (HEREDHENL L
K) BRL7. 72, BHRO SRLN TOREREH]E & MIC
% Table 21278 L 720 PZA D MIC IZ2WTiE, SRLNTd
1Z& A LEDNEFEAIMGIT AST PZAZfEH L CT\wiz729
THHRAGE SN T2

Table 312 IIHEN O —FEDOK R E R L1z, SOk
OHFTIZITE A EETOKRTISS L Lotk I — 5=k
AR L2, #RS B X URRS TSMICB W TAIHYE (False
resistance) H%% , —HEIIZFNF160.0% B X 1755.6
% THolro TNENDOHDMIC IE Table 21278 L7z &
22 BL N 4pgmiTH 72,

PZAIZOWTIE, 4R THE—BRA80% % Tl 72,
1 ClE —3FE67.2%, k4 Tl260.0%, ¥k9 Tit
51.7%, #R10TIX55.0% TH o720 TNHDOKRITET
SRLN TIZPZA = LM s TB Y, BiFto%t
W% R BNz,

Uitii% & 4 7B PZA #5eAE 2 )

Table 4 213 Jiti#% & 1 75 0 PZA &% M 5l Boi o 2 7R
L7z &k (Elhtie0) Tix, B 96.6% (95% CI:
87.4-99.4), F¢¥E 64.3% (95% CI: 50.8-76.0), —3(&E
80.5% (95% CI: 67.9-89.2), «$5%70.610 (95% CI: 0.475—
0.730) TH o720 B 106013 LT, ATk
106 BlRED L7z,

Table 1 Proportion of diagnostic agreement among Supra-National

Reference Laboratory Network

Diagnostic agreement among SRLN (%)

Specimen ID

INH RFP SM EB KM LVFX PZA
1 96.8 100 NA 98.4 96.7 100 93.1
2 100 93.5 NA 93.5 90.3 100 96.6
3 100 90.3 NA 100 100 100 93.1
4 100 100 NA 100 98.4 100 96.4
5 100 100 NA 90.3 100 100 100
6 100 100 NA 88.7 100 100 100
7 100 96.8 NA 90.3 96.8 100 96.3
8 100 100 NA 93.5 98.4 100 98.3
9 100 100 NA 100 100 96.7 96.6
10 100 100 NA 100 98.4 100 96.4

ID; identification, NA; Not available, Agreement data was not available among Supra-National Reference Laboratory
Network (SRLN), because streptomycin was excluded from the quality assurance programme since 2014.
INH: isoniazid, RFP: rifampicin, SM: streptomycin, EB: ethambutol, KM: kanamycin, LVFX: levofloxacin,

PZA: pyrazinamide
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Table 2 Judicial diagnosis and MIC for each strain used in this study

b INH RFP SM EB KM LVEX PZA
JD MIC JD MIC JD MIC JD MIC JD MIC JD MIC JD MIC
1 S 0.13 R 1 R >128 S 1 R 8 S 0.5 S NA
2 R 8 R >32 R 32 S 1 R 32 S 0.25 R NA
3 S 0.13 S =0.03 R >128 S 1 S 1 S 0.5 S NA
4 S 0.13 S 0.06 S 0.5 S 2 S 1 R 8 S NA
5 R 16 R 32 S 2 R 16 S 2 R 4 R NA
6 R 16 R 32 R >128 R 16 R >128 S 0.25 R NA
7 R 8 R >32 S 1 R 16 S 2 S 0.5 R NA
8 R 16 R >32 S 4 R 16 S 2 R 4 R NA
9 R 4 S =0.03 S 1 S 2 S 2 S 0.5 S NA
10 S 0.13 S =0.03 S 0.5 S 2 S 1 R 8 S NA

JD: Judicial diagnosis, R: Resistant, S: Susceptible, MIC: Minimum Inhibitory Concentration (ng/m/), measured by
broth microdilution method (BrothMIC MTB-I, Kyokuto pharmaceuticals), NA: Not available

Table 3 Diagnostic agreements among the participants and SRLN judicial diagnoses

INH RFP SM EB KM LVFX PZA
1D JD EFI ID EFI JD EFI JD EFI JD EFI JD EFI JD EFI
1 S 1.000 R 1.000 R 1.000 S 0.950 R 1.000 S 1.000 S 0.672
2 R 1.000 R 1.000 R 0.960 S 0.990 R 1.000 S 1.000 R 0.983
3 S 0.990 S 1.000 R 0.980 S 0.990 S 1.000 S 0988 S 0.881
4 S 0970 S 1.000 S 1.000 S 0.990 S 0988 R 1.000 S 0.600
5 R 1.000 R 1.000 S 0.600 R 1.000 S 1.000 R 0988 R 0.983
6 R 1.000 R 1.000 R 0.990 R 1.000 R 0988 S 00988 R 0950
7 R 1.000 R 1.000 S 1.000 R 1.000 S 0976 S 1.000 R 0.967
8 R 1.000 R 1.000 S 0.556 R 0970 S 0951 R 0.988 R 0.948
9 R 0.980 S 1.000 S 0.990 S 1.000 S 0988 S 0988 S 0517
10 S 0.980 S 1.000 S 1.000 S 1.000 S 1.000 R 1.000 S 0.550

R: Resistant, S: Susceptible, JD: judicial diagnosis by Supra-National Reference Laboratory Network (*JD of streptomycin was
confirmed at the Research Institute of Tuberculosis, JATA), EFI: Efficiency (overall agreement of resistant and susceptible)

Table 4 Sensitivity, specificity, efficiency and kappa coefficient of pyrazinamide drug
susceptibility testing categorised by institutional types

Facility
Indicator General hospitals Commercial laboratory Public health laboratory All
(n=44) (n=11) (n=5) (n=60)
Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI
Sensitivity 0.982 0.872-1.000 0.982 0.656—-0.997 0.783 0.286—-0.986 0.966 0.874-0.994
Specificity 0.608 0.450-0.748 0.655 0.331-0.887 0.920  0.392-0.999 0.643 0.508-0.760
Efficiency 0.796 0.643—-0.897 0.818 0.478-0.968 0.854 0.339-0.998 0.805 0.679-0.892

kappa coefficient 0.592  0.434-0.734 0.636  0.316—-0.876 0.706  0.235-0.966 0.610  0.475-0.730
95% CI: 95% confidential interval

Table 5 Sensitivity, specificity, efficiency and kappa coefficient of PZA drug susceptibility testing kits

_ KPZA (n=44) MPZA (n=16) PZA (n=60) )
Indicator Appendix
Mean 95% CI Mean 95% CI Mean 95% CI
Sensitivity 0.951 0.828—-0.991 1.000 - 0.966 0.874—-0.994
Specificity 0.695 0.536-0.820 0.488 0.245-0.735 0.643  0.508-0.760 KPZA>MPZA: p=0.0043
Efficiency 0.826 0.677-0.918 0.744  0.468—-0.913 0.805 0.679-0.892 KPZA>MPZA: p=0.0152

kappa coefficient 0.648 0.489-0.781 0.488 0.245-0.735 0.610 0.475-0.730 KPZA>MPZA: p=0.0180
95% CI: 95% confidential interval, PZA : pyrazinamide, KPZA : Kyokuto PZA liquid medium, MPZA : MGIT AST PZA
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Table 512X PZA &SRB T v MBI OMANEE 2R
LTWb, BHPZAEARR L (RRRBIET ) 2L
TV DI 44 7% TH Y, 16Jii7%AMGIT AST PZA % fili
LTz ZNZNOF v N TORKE - FR S I3 mE
PZA VAR T IKFEE95.1% (95% CI: 82.8-99.1%), 4F
H B 69.5% (95% CI: 53.6-82.0%) T & O, MGIT AST
PZA TIKEE 100%, $7H#L 1 48.8% (95% CI: 24.5-73.5%)
TdH o oo MAEPZAHARE: M & @ [H]IZ MGIT AST PZA
DY, —HEB X0 e HHICB W ORETA B
ROz (FNENp=0.0043, 0.0152, 0.018), 52
Tl LAY 0 3% )7 (pncA B s T2 54, pyrazinami-
dase #BR, %) ZMEH L CWzltiiid s o 7z,
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Table 6 \ZJi %l - AP OKEEEZ R L7ze T
HTETOFEAZREBEL TVDE DI TIIRVOT, A
T LRI R EUT o TW 2o FEAIFNCIZINE (n=
100) DJKEE, FEREE, —30R, « WROEHRTHRZR
£ 199.7% (95% CI: 94.8—100), 98.5% (95% CI: 93.0—
99.8), 99.2% (95% CI: 94.1-100), 0.983 (95% CI: 0.927—
0.998) TdH o7 FEIZRFP (n=100) TILESE, HR
BE, —HEEHIZ100% TH Y, xR 1.000TH > 720
SM (n=100) TIZKJ¥98.3% (95% CI: 92.6-99.7), 4%
FLEER5.8% (95% CI: 77.0-91.7), —3%90.8% (95% CI:
82.9-954), k1540814 (95% CI: 0.721-0.882) TH V),

Table 6 Results of external quality assessment to other drugs tested in this study

Facility
Indicator General hospital Commercial laboratory Public health laboratory All
(n=78) (n=20) (n=7) (n=105)
Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI

INH [n=76] [n=19] [n=35] [n=100]
Sensitivity 0.996  0.933-1.000 1 - 1 - 0.997  0.948-1.000
Specificity 0.980  0.909-0.998 1 - 1 - 0.985 0.930-0.998
Efficiency 0.989  0.923-1.000 1 - 1 - 0.992  0.941-1.000
kappa* 0.978  0.906—-0.997 1 - 1 - 0.983  0.927-0.998

RFP [n=76] [n=19] [n=35] [n=100]
Sensitivity 1 — 1 — 1 - 1 -
Specificity 1 — 1 — 1 — 1 -
Efficiency 1 - 1 - 1 - 1 —
kappa 1 - 1 - 1 - 1 -

SM [n=76] [n=19] [n=5] [n=100]
Sensitivity 0.977  0.904-0.997 1 - 1 - 0.983  0.926-0.997
Specificity 0.868  0.766—0.932 0.816  0.567-0.945 0.862 0.345-0.998 0.858  0.770-0.917
Efficiency 0912  0.818-0.962 0.889  0.648—0.980 0.918 0.391-1.000 0.908  0.829-0.954
kappa 0.821  0.713-0.896 0.780  0.529-0.925 0.836  0.325-0.995 0.814  0.721-0.882

EB [n=76] [n=19] [n=35] [n=100]
Sensitivity 0.990  0.924-1.000 1 - 1 - 0.992  0.941-1.000
Specificity 0.985 0.916-0.999 0.991  0.778-0.998 1 - 0.987  0.932-0.999
Efficiency 0.987  0.919-0.999 0.995  0.783-0.997 1 - 0.989  0.936-0.999
kappa 0.973  0.898-0.995 0.989  0.775-0.999 1 - 0977 0.918-0.995

KM [n=59] [n=19] [n=35] [n=283]
Sensitivity 0.991  0.914-1.000 1 - 1 - 0.994  0.938-1.000
Specificity 0.991 0.912-1.000 1 - 1 - 0.994  0.923-0.999
Efficiency 0.991  0.913-1.000 1 - 1 - 0.994  0.927-1.000
kappa 0.982  0.898-0.999 1 - 1 - 0.987  0.905-0.995

LVFX [n=59] [n=19] [n=5] [n=283]
Sensitivity 0.994  0.910-1.000 1 - 1 - 0.996  0.935-1.000
Specificity 0.993  0.910-1.000 0.970  0.791-0.995 0.971  0.463-0.981 0.986  0.935-1.000
Efficiency 0.993  0.910-1.000 0.979  0.791-0.995 0.980 0.463-0.981 0.989  0.935-1.000
kappa 0.984  0.896-0.999 0.951 0.791-0.995 0.953  0.463-0.981 0974  0.924-0.999

kappa: kappa coefficient
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EB (n=100) T 99.2% (95% CI: 94.1-100), JF5
J£98.7% (95% CI:93.2-99.9), — 3 F 98.9% (95% CI:
93.6-99.9), «18§%%0.977 (95% CI: 0.918-0.995) T&H -
720 KM (n=83) TILIKE99.4% (95% CI: 93.8—100), ¥
$P£99.4% (95% CI: 92.3-99.9), —31%99.4% (95% CI.:
92.7-100), « $65%50.987 (95% CI: 0.905-0.995) TH 1),
LVEX (n=83) TIZI&E99.6% (95% CI: 93.5-100), 4%
FLIE98.6% (95% CI: 93.5-100), —3%%98.9% (95% CI:
93.5-100), « $8%%0.974 (95% CI: 0.924-0.999) T& -
7o MEREM CEIEHIORKEE, FRRE, 3K, o WEIC

BERAETROLN o7,

(SM DA —Ztk LA IEHE )

Zrlal, SMIZ DWW T EEk ] — R 0K A - 70k 5 (—
FHE60.0%) L8 (—FFHS5.6%) %= HRAHE O
TR ORI LIRHT D T L 720 TS DRk Z RN
52 LT, ETOKRICOWT PZAZKRL) 95% L Lo
—HRPE SN, T2, TRODOHERILIZZ &I
o T, SMERTIZKIEIS3% (95% CI: 92.6-99.7),
FEHE99.7% (95% CI: 95.0-100), —3#99.0% (95%
CI: 93.8-99.9), « 1§ ££0.980 (95% CI: 0.923-0.997) (n
=100) &7&o7z,

(% Fli PR AZ VA ) A K BE L2 B 9 % 5D

Glalxig e Lz 7#FDH B, PZAZ B 6 FH DR
SRR E EM L 72013 83 ii% TH - 720 H AR
PR M A MG 2 B R 0MRICEEE L T 2 4HE kG
FEREMI A ML 25 HE  (INH & RFP DJEFE - HEREED 012 95%
UETHY, ETOFEANIOWT—LHKA90%LL L) %
L 35 L, SMTHigkH —Z RO 24k (Fks5 B
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Original Article

EXTERNAL QUALITY ASSESSMENT OF PYRAZINAMIDE SUSCEPTIBILITY
TESTING AGAINST MYCOBACTERIUM TUBERCULOSIS

'Satoshi MITARALI, 'Hiroyuki YAMADA, 'Akio AONO, 'Kinuyo CHIKAMATSU,
"Yuriko IGARASHI, 'Yoshiro MURASE, 2Kentaro SAKASHITA, 2Takashi OHFUJI,
and 'Akiko TAKAKI

Abstract [Objective] Pyrazinamide (PZA) is one of the
major anti-tuberculosis drugs. The drug susceptibility testing
(DST) method for PZA is unique and many false-resistant
results are reported. To reveal the accuracy of DST for
PZA in Japan, the external quality assessment (EQA) was
implemented.

[Method] A total of 10 Mycobacterium tuberculosis strains
of which the resistances are confirmed in the Supra-National
Reference Laboratory Network of STOP TB partnership was
used in this study. The major target of EQA in this study was
PZA, but other six drugs, isoniazid (INH), rifampicin (RFP),
streptomycin (SM), ethambutol (EB), kanamycin (KM) and
levofloxacin (LVFX) could be included in the EQA. The
participating facilities performed DST using their routine
methods and the results were compared with the judicial
diagnoses. The evaluation factors were sensitivity, specificity,
efficiency and kappa coefficient.

[Results] A total of 97 facilities (70 hospitals, 21 private
commercial laboratories, and 6 public health laboratories)
participated in this study, and the overall results became 105
because 8 laboratories submitted multiple results. The average
turn-around time (TAT) was 65.4%20.7 (range: 21-109)
days. A total of 60 facilities performed phenotypic PZA
susceptibility testing, and resulted the sensitivity of 96.6%
(95% CI: 87.4-99.4%) and specificity of 64.3% (95% CI:
50.8-76.0%). Forty-four facilities used Kyokuto PZA liquid
medium (Kyokuto PZA; Kyokuto Pharmaceuticals) and 16
used MGIT series PZA (MGIT AST PZA ; Becton Dickinson).
The specificities of Kyokuto PZA and MGIT AST PZA were

69.5% (95% CI: 53.6-82.0%) and 48.8% (95% CI: 24.5—
73.5%), respectively. There was a significant difference in
specificity between two kits (p=0.0043).

[Discussion] The specificity of current PZA DST Kkits was
quite low. There already exist several reports that are showing
the low specificity of MGIT AST PZA, the Kyokuto PZA test
also showed less than 70% of specificity. Due to the relatively
short TAT of liquid PZA DST, it will be happening that the
doctor stops PZA in the standard regimen according to the
wrong DST result. PZA also contributes deeply for the
treatment of drug resistant tuberculosis, then the accuracy of
DST results are surely important. It will be recommended to
conduct appropriate training of DST for PZA, to revise the
standard operational procedure, and to use alternative DST like
line probe assay or pyrazinamidase testing to improve the
performance of PZA DST.

Key words: Mycobacterium tuberculosis, Pyrazinamide, Drug
susceptibility testing, External quality assessment
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