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2 & Y pyrazinoic acid & 2D 7 Fu I SN, W TH DT AT F L EREEFE (PanD) 24

Wb+ 5. ZRIZX Y L-aspartate 2* 5 B-alanine DK ZHEL, MREIEEZIETLE SN 5,

2. AR AN 3317 % #5404 pyrazinamide 3EHRZMERBEF v + ORI

. KPZA (n=44) MPZA (n=16) PZA (n=6) .
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 0.677-0918 0.744 0.468-0.913 0.805 0.679-0.892 KPZA>MPZA : p=0.0152
kappa coefficient 0.645 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,

WAL 7 AT X Vg R ER % (PanD) O# a1
panD ODZEEDY in vivo TO POA MMEDEFE R X H = X A
(H2) #MELTVDIENFHSH»E %Y, PanD 25 PZA
D D—DTh5HZ LG STV B,
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IZELS X5 THA LTH D IEOFHIA AL TId A v,
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KPZA : Kyokuto PZA liquid medium, MPZA : MGIT AST PZA
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# 3. Diagnostic performance of LiPA in comparison with drug susceptibility testing

Antituberculosis drug Clinical isolates Clinical samples (sputa)

(strip used in LiPA) Sensitivity® Specificity® Sensitivity® Specificity®
RIF (NTM/MDR-TB strip) 989 (87/88) 973 (220/226) 100 (3/3) 100 (52/52)
INH (INH strip) 906 (125/138) 100 (176/176) 750 (3/4) 929 (39/42)
INH (NTM/MDR-TB strip) 616 (85/138) 100 (176/176) 500 (3/6) 978 (45/46)
PZA (PZA strip) 897 (52/58) 960 (240/250) 100 (4/4) 100 (52/52)
LVX (FQ strip) 930 (53/57) 100 (146/146) 100 (7/7) 100 (48/48)

a Data are percentages (no. of drug-resistant samples by LiPA/no. of drug-resistant samples by DST).
b Data are percentages (no. of drug-susceptible samples by LiPA/no. of drug-susceptible samples by DST).
¢ LiPA was performed using four strips, namely, NTM/MDR-TB, INH, PZA, and FQ strips (see the supple-
mental material). The NTM/MDR-TB strip was designed to identify four Mycobacterium species and to de-
tect mutations associated with RIF resistance and INH resistance (C-15T and T-8C mutations in Pabcrinna and
S315T and S315N mutations in katG). The INH, PZA, and FQ strips were designed to detect mutations as-
sociated with INH, PZA, and FQ resistance of M. tuberculosis, respectively. The corresponding regions and
mutations for each probe are shown in Table Sl in the supplemental material. The INH strip covered 46 re-
gions of the following M. tuberculosis genes : PubGrinna, inhA, fabGl, furA, and katG (3). The PZA strip
covered pncA (40), and the FQ strip covered gyrA (4).

CHk21 X050

F4 Yo UVFIF—EHiBleE GEEBYEZ R UEBEOM S Z MR L2 MGIT F2—775)

@ B E%2 R L7z MGIT F 2 — 712 PZA # (84 mg/mL) 05 mL Z i (MGIT F = — 7@ PZA 213 500 pg/mL)
@ PZARIMMGIT F 2.— 7% 37CTE 52 1 MM (282 BunlfzERAM)
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@ B e ANZRABRE COLERT 2 0 6bEx T 5

® 04 mL (1/10 &) @ 1% WEesk 7 ~ &= 2K (3% 22 A
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AHN%,

PZA EHIBRZIMREDBES

MGIT % Hl\ 72 PZA SR R ORGSR &, PZase B
XU pncA BIZTZEROFER L OMCIREES 5 Bl25HE S
NTWB9, F T4 D PZA S5 &2 1Bk 2 #: %
AL, PZA S ABORE LoMEMEZHRML T
WY, ZoORMENIE, PZA O 3EH KRR T AN T
WENWZ LERLTWA, EHIZHARENTO PZA OIH|
B MR EOBIRE W S 2 2S5 720, PZA MR
BROINERRERE RN % FEME L 720 A & L CIEEELL 96.6% (95%
CI : 874-994%) T&H - 7275, FFEEAT64.3% (95% CI : 50.8-
76.0%) &b (£2), —BHREETL MBI HO TS L
AHOONDLZENYMEE 75727 FEEEOBRICHEXBRA S
&, BITEEEZ 20 T PZA % ik SNz BE BRI H
FIEREN, SOICHBEEDLHKT 2 L) BHENAALG T
WrZEEnb,

*:H37RVHE: E> ‘)t 59—;&5’3"& "&7'613035 pncA BIZFEREZMIL T 5 F v M Line Probe i (=
BCG Tokyo #h: &5 992 5L, BMHER0.05 T Hb ), P B B HERAA (5 3) TR 89.7%,
3. €9 YF 35— LB MELEoRR PR 96.0% 2R LZOHRAMEEZHE L TV 2®, ZofT

pncA G162S, D17D B X 08 G132D & %1t PZA it IC B 5
LawnwZ eaHiE LCwb, F72PZase Bl T pncA (2%
R BOT PZAWMEORDOFAEZRLTE Y * v b DR
LLTwh, F/ZPCREFHET LTy PORRL LT,
pncA BIZT %GO 15T bp BUEO KHBIR I L 5 PZA
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Identification of Mycobacterium Species and Detection of

Pyrazinamide drug susceptibility testing in Mycobacterium tuberculosis

Akio Aono
Department of Mycobacterium Reference and Research, the Research Institute of Tuberculosis, Japan Anti-Tuberculosis As-
sociation

The incidence of tuberculosis (TB) in Japan is 10.1 per 100,000 population in 2020, and it remains one of the most important
infectious diseases in public health. Chemotherapy for TB is generally a combination of multiple drugs, and pyrazinamide
(PZA) plays an important role in the standard of care and in the treatment of multidrug-resistant TB. PZA is a prodrug that
is converted to pyrazinoic acid (POA) by pyrazinamidase (PZase), an enzyme possessed by Mycobacterium tuberculosis, and
exhibits antibacterial activity. The antimicrobial activity of PZA is strongly influenced by pH and increases in the acidic
range of pH 5.0 to 55. The pncA is the main gene involved in PZA resistance. In addition, panD, rpsA, and cIlpCIl have
been reported as potential responsible genes. A test that correlates very well with mutations in the pncA gene is the PZase
test. We have reported a simple method to measure PZase activity quantitatively using absorbance. We believe that this
method can be introduced into clinical practice because of its simplicity and ease of use. Many false resistances have been re-
ported in the PZA drug susceptibility testing. We believe that a combination of genotypic and phenotypic drug susceptibility
testing is necessary to more accurately assess PZA resistance.
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