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AR L pncA BIAFEROFIIC X ZTHEHBTICOWT, ZNENOHEITB T 2 A E
%3l L 72,

WRELT, PZAse litEZ L CPZA KL LG, WA PZA ZRE 88.1%, fFILE
85.7%, —3#* 87.0%, Kappa 2% 0.77 TH -7z MGIT PZA 1Z&JE 100%, FFEE 80.0%,
—F% 90.9%, Kappa t2%{081 TdH > 7z pncA BInTZEFIZKE 100%, FFHRE971%, —
K 987%, Kappa #2%0097 TH o720 PZAse D E R D —FK L72d DL pncA Bz T2
HOFEETH o720 MEPZAIWIBWTHERADIK (117%) Booh, REKE~NDE
BEED,
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Pyrazinamide (PZA) & isoniazid (INH) 3 X ¥ ri-
fampin (RFP) & 312, HEBRMICRED & /- kg
WL H WO N EELRER O—D2TH Y, <
707 7 —INOPRIEM ORISR L THmWRhE%E
RTEENTWABY, PZAIZTO RSy 7 THY, &
1% W O ¥ D B #% pyrazinamidase (PZAse) 12 & 1)
pyrazinoic acid (POA) 12 L L TR %2R 3 PZAse
TARERE T DD 561bp D pncA EIEFIZE ) a—F
3N, PZATMHEE pncA BIRFOERE OBICHE
DWRD BB,

FFMEE (T 204-8533) BURUARTE WA 1L 3-1-24
KRBT B S AE AL ZE AT SRR v i A
HEHY
TEL: 042-493-5762
FAX: 042-492-4600
E—mail: aono@jata.or.jp
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PZA Pt pHIC K& S AEA SN, BkHE
W pH50 BLU55 THL b Lo LIS IEH;
o> pH 2 BEPEMICAELT 2 EFEAEL 20, HHK
ZHRBZIELLMET S Z 8L % 5% BD
N7 F v 7 MGIT ¥ A 7 b 5% W A B2 M
IV bYY—X ¥I5YFIF (MGIT PZA, H
RKRZ MY Ty FrVY) iAo pH % 59
WCHEL, AN ba— L EFET S L TPZA
WHEZ R 2 WET S I L2 WHICL TV 5,
F ARV PZA B3R (BH PZA, MigUBisg
T35) I3k 1 pH % 6.0 ICFR%E L, PZA #)¥ 100
pg/ml & 400 ug/ml @ 2 5% T PZA O A&
HRBZWETHIENTEDL, ZREDF Y M iE
PZAse RO R L MW Z R T 2 &R S
VCU‘Z)”MO

LA LEE, Eiox v k&7 PZA HH&Z
MER R pncA BRTEEOMER L PZAse B & O
MT, WEWROTRHT LHPHEINTVLY Y, &5
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Table 1. Decision criteria for KYOKUTO PZA susceptibility test

Decision PZA 100 tube PZA 400 tube
No growth
Susceptible Obviously smaller than PZA 0 tube
Smaller than PZA 0 tube Obviously Smaller than PZA 0 tube
Resistant Equivalent growth PZA 0 tube Equivalent growth PZA 0 tube

- If it applies to none of the criteria mentioned above, must be perform a reexamination or

other examinations

+ This is made in reference to KYOKUTO PZA susceptibility test kit attachment document

R PZAIZBHICTHEEZT LI 05, HEk
HIZ—FH L2V OPHERE L &b r — A RZT
b, BEBEN TV,

4fHl, 413 MGIT PZA BXUHHE PZAIZL B
AN K2R & pncA BIETOEROFEICL S
TR L2 D W T, FeASE ToEE S 7z S A PSR
WEHWT, PZA EHREZHREE L LCiilRsh
TW5YPZAse RBOM R AL LT, ZhEh
DI BB B MANGE % LT L7z

MEEFE

[0

2002 4F 35 X U 2007 4RI FE il & N7z A% e 2e
WA X AR RE AERAEC X D DR S N
WS bH, LHIERZAE (MDR-TB) &HEsh
7280k ETE L Lz TOND IMIZHBEIRBADT:
DL BRI L, B 77 RE V72,

PZA ZEFI B M HERDBIE

MGIT PZA ORMSCGEISHEV PZA #21 100 ug/ml
oW THERDIC X 2 AR ZEORNE Z 1T - 727,
BkiE~ A a7 a2 (BOREE T3E) 12T, WL 530
nm CODME 021245 FTHEL, ThzHWwWTE
R ORI Z 1T 5 720 OD 1 0.2 O T K 2 I A L
AKIZT 10 f5 & 100 fEICA ML, 10 AR % PZA
G MGIT F2—71205ml, 100 & RE %2 BE
W MGIT F 2 — 712 05 ml #hZ M L 72, PZA
FHNRZ M DR LK E1Z Ny 7 v 2 MGIT960 % H
WTATV, FEH R MGIT 7 2 — 705 E M (GU)
AT 400 12E L2BRS, PZA &K F 2 —7® GU %% 100
EREZIboxmEEHE L.

W PZA O 3 AF S0 HE v PZA 3 BE 100 ug/ml
(PZA 100 ¥534h), PZA P 400 pg/ml(PZA400 55 ih)
B LU PZAEE Oug/ml (PZAOR:H) # v Tk
PREE AR X W MEE T - 720 WikkiZ~ A 271
A (BB THE) 12T, Wb 530 nm < OD 1 0.2

W25 FTHEL, TNEBREEKIZT 100 5127
ML7Z2boxEMBH E L PZA 0, PZA 1008 L0
PZA 400 ¥:4112 0.1 ml $03HE L7z, 37C D#@FE K
RACTHERAEL, RRAERG 1 HBICHMEHRS 2w HE
WCTHERR L, 387 HHICPZA 0B HoREE KD
WA BHUCCTHIZEL, M PZA 5 3L# (Table 1)
WIHREWHIE L, HEREIC—FL v O3 ERY
L7 ¥72PZA OBHOBEIAL TS TH o712
HFlIREEREL, UHUBETORFTLREOR TN
HERRE S L7z,

PZAse HE&

PZAse iAEriE Wayne O F % HwTHER L 727,
BRI 2% /ANIEE#ICC 3 BREER L b 0% MR
LTV, BB o REICKEOR (L&D 1
H&H) 2% L, 37C T7 HMEZE LMHEHERIC
AL 721% ks 0D 7 E= 7 2% %Z 1ml
Mz, =230 5 HEL, £REEHCEBaD
A RDbOERELEE Lz, BB bhin
Rath 3BT 13 4°C 12 4 FFEIBCE LRSS o 0 45 16 % )
E L7z,

pncA BIcFZEDEHR

Sreevatsan 5D E:ZHEV pncA forward B & O
pncA reverse Primer & H\WCI4E#%, PCR EW%
MagExtractorTM (TOYOBO) ThHi#, BigDye Ter-
minator v3.1 Cycle Sequencing Kit (Applied Biosys-
tems) B & UF ABI 3137 automatic sequencer (Applied
Biosystems) I2& 1), ZNENDHEBIZOWVWTF A
V7 o= 2 ARE LIz, ¥ — 27 T ADFHT
1212 GENETYX-WIN ver5.2 (GENETYX Co, Japan)
ZMEA L, H37Rv (ATCC 27294) OY—27 TV ALk
WL 720

b e

MR TTHRIZB VT PZAse BB %278 L PZA T &
HIE S 7z tkA 42 %k (545%), PZAse Btz " L
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Table 2. Comparison of KYOKUTO PZA, MGIT PZA and pncA gene sequencing,

PZAse activity as reference

PZAse negative  PZAse positive Total
42 35 77
Resistant 37 1 38
Kyokuto PZA  Susceptible 0 30 30
indeterminate 5 4 9
Resistant 42 7 49
MGIT PZA g sceptible 0 28 28
" Mutation 42 1 43
pncs gene No mutation 0 34 34

Table 3. Performance of KYOKUTO PZA, MGIT PZA and pncA gene sequencing, PZAse as

reference

N=77 Sensitivity (%)  Specific (%) Agreement (%) Kappa coefficient
KYOKUTO PZA 83.1 85.7 87.0 0.77
MGIT PZA 100 80.0 90.9 0381
pncA gene sequencing 100 97.1 98.7 0.97

PZA BEZME & HE S 7 tkA335 ¥k (455%) TH o
720 PZAse OFEHR % FEHEITHI PZA, MGIT PZA,
pncA BIZFERIZOWTIHK L 72, WH PZA T
PZAse &tk 42 %o 9 b 37T kA2 R L, &=
B LRI D e h o 7228, SHPHERE E o
720 TR L PZAse Btk 35 % Cid 30 #RAYEESZ
EHEINHREP—HL2b00, 1 EPIEZRL
AR ERA 2 R L7z (Table 2)o i3 PZA &
PZAse {2 % L & BE 881%, 4% B FE857%, — W F
870% % 7~ L, Kappat%#13 0.77 T & - 7z (Table
3o

MGIT PZA I22WTIX, PZAse BEt: 42 %k 95 % 42
METTHHEZR LGRS —H L, 2L
PZAse Filth 35 Bk Tid 28 BRAVEZ M 2 7R LA A —
BOL 72285, 7 RRASIHE & H 8 S MRS RO TeHE % 525 72
(Table 2)o MGIT PZA & PZAse {25 LI&EE 100%,
R 800%, —EH®909% %/~ L, Kappafeiiix

081 TH -7z (Table3)s,

pncA BIZTFAERIZOWTIX, PZAse &M 42 ko
95 42 BT T pncA I TICEREZ RO, PZA T
P EENTz, T72 PZAse Bl 35 %D 9 b 34 #%
it pncA BIZTEREROT PZAKZMH L HE I
7205, 1RBRICER %3007 (Table 2). pncA #Eix¥
ZEFIX PZAse \2xF LR 100%, 45 971%, —
U 87% kL, Kappa i 097 THo7: (Ta-
ble 3) o
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PZAse RER & St b L2 E O & HEIIBIT 55
REOTEHEZ, 77 Bkeb TR PZA 2510 # (13.0%),
MGIT PZA 257 ¥ (91%), pncA 251% (1.3%) T
H o 7o W PZA THERATEHE L 72 10 B 9 #R28
HEREERL, TS IO PZAse REOHF1d
Bt 2s 4 /%, BEMEAS5 8k CTH -7z (Table 4)o MGIT
PZA CTREDTEHE L 72 7 ¥RiZ, 4T MGIT PZA Tttt
T PZAse B TH o 72 (Table 5)o F 72 pncA
B TERCREREITM L7 1/, PZAse B
MeCHE ALY 392 F/ H O L1 12 Guanine D ¥fi A % iR
DBELDTH -7 (Table6),

% =

pncA BIET AR & PZAse B O R13 X < HIBE
THIEFMONTEYY, SHObhbhofid
IREBREETORIIBVW TR LTV, EROTE
M 2R E LT, BETEENHMEICES Ui
W, FIRREERE LW ORESD B, % EhH
EEN D, PZAse 15D pncA #BinT D5 13 #&
fETF DY DO E S NS, BRI
52 EHHMESNTB Y, SROTEHEL RO 7tk
DR TEIDS, HHERY) 392 FHOMEA~D 1 Mk
DIFATHLI LML, 7L—AY 7 MIEDT I
BEEIE 131 FH & 0 THREERISEET L EEZS
Nbd, COOBIETERINPLAse IHMHEICHS L T
Wik id# 2124 v, Folkvardsen &2 id Ik o B
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Table 4. Discrepant results of 10 strains between PZAse activity

and KYOKUTO PZA

Strain

KYOKUTO PZA

No. PZA 100  PZA 400 Prse
result

4 + + resistant positive

6 +w +w indeterminate positive
27 +w +w indeterminate positive
32 +w +w indeterminate negative
83 +w +w indeterminate negative
17 + +w indeterminate positive
31 + +w indeterminate negative
37 + +w indeterminate negative
65 + +w indeterminate negative
13 + + indeterminate positive

+ : Equivalent growth PZA 0 tube

+w: Smaller than PZA 0 tube

+ : PZA 0 Obviously Smaller than PZA 0 tube

Table 5. Discrepant results of 7 strains between
PZAse activity and MGIT PZA

Strain No. MGIT PZA PZAse
4 resistant positive

6 resistant positive

13 resistant positive

17 resistant positive

25 resistant positive

50 resistant positive

79 resistant positive

A HORIEDVMAFE BRI 2 2B OWTHREL
TBY, SHEOKREREOENE LT IR & it
BROBLEE LIFHZ LN TE S,

MGIT PZA 3EH &SRB Tl % 7R L 72 49 Bk
THR2SPZAse D#E R L TEEL, 2095 b D6k
(122%) T pncA B TERZRE hh ol TN
T TOHEICSH, MGIT PZA WMHEKRD D B 7~15%
FEEEIZ pncA BIZTEARZAOLVWE L TB I,
SRR ETMEEEZZ BN b, Werngren 5Vix 2
9 L 7= TE#EE MIC 1675 100 ug/ml B TH SN D
& B & MIC 1 64 pg/ml 2> 5 128 ug/ml % T % [
L, 128pug/ml LD EVWDOEMMEL T L 24
BBLTw5b, F7:Zhang 5"1d Bactec-460 system :
Becton Dickinson (2% PZA &l % 100 pg/
ml DD Y I2300pg/ml 2 HVBZ L ZRET B %
&, MGIT (2 X % PZA SR E*ZEHTRE LT3
ZEZbdH 5o

Table 6. Discrepancies between PZAse activity
and pncA gene sequencing

PZAse

positive

Strain No.  pncA gene sequencing

4 G insertion at 392

MGIT PZA itttk % /R L&A PZAse Btk R L,
KR OTEEE L 72D 7 RO ST b (Table 5),
C TR L7z MGIT (281 5 PZA DM 0%
AL IEBNG, PZA ASPZAse 12Xk W ¥ T Y U BICEHR
EMHHIGENEZRT ET5, kP LEBERATHS
TERREEYY L X OEARE OFEEZ RIBET 5 DT
HY, Shi SYIFHEBE D) RV — 2 I2BIF 5 trans-
translation (2B 53 % S1 ¥ %7 (RpsA) A PZA
D=7y NTHbEL, IThEa— T 5EET
rpsA DERDFERHE O PZATWEICHEHE L Tw5 &
MELTWb, 72 Zhang H5PIET7 X785 F VB
HEEREH % O — K3 5 panD Ein T OERD, itk
WOPZATWMICHET S EMELTWDE, D
MGIT PZA & PZAse OFEREOTEHEIC, =95 L2z
WS SNAEARE PGS T 500, S5 7% 20
VLEE R,

T PZA & PZAse DA R ATEHE L 7210k D 9
b, 9RRIEHR PZA O RSHERE CTH o722 &
KT %, W PZA IZBWTHEOTREE L 724D
PZA 100 3 X U°PZA 400 DFF R % Table 4 12R
L7zo BRICTHE T 238 PZA 135 EPERAS Table
1 DHERDILIEN SHNT2 S DK ERE L 7 B
HIH S E RGBS T W20, Bl @i
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Evaluation of phenotypic and genotypic drug susceptibility testings for pyrazinamide

Akio Aono, Kinuyo Chikamatsu, Yuriko Igarashi, Akiko Takaki, Hiroyuki Yamada, Satoshi Mitarai
Department of Mycobacterium Reference and Research, The Research Institute of Tuberculosis,
Japan Anti-tuberculosis Association, Kiyose, Japan

Pyrazinamide (PZA) is the key drug for the treatment of tuberculosis. The inconsistencies between pyrazinami-
dase (PZAse) test, PZA drug susceptibility testing (DST) and pncA gene sequencing method are reported re-
cently. In this study, we compared those three methods using 77 strains of multidrug-resistant Mycobacterium tu-
berculosis and investigated discrepant strains in detail. We performed KYOKUTO PZA and MGIT PZA tests and
pncA gene sequencing, and compered the results with PZAse tests as referral. KYOKUTO PZA showed 88.1%,
85.7%, 87.0% and 0.77 of sensitivity, specificity, agreement and Kappa coefficient, respectively. Similarly, MGIT
PZA showed 100%, 80.0%, 90.9% and 0.81, respectively. The mutations of pncA gene indicated 100%, 97.1%,
98.7% and 0.97, respectively. The highest agreement was observed between pncA gene sequencing method and
PZAse test. In this study, current phenotypic DST methods were less accurate than genotypic method. The se-
quencing of pncA or equivalent test shall be encouraged for the accurate PZA susceptibility.
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