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T A IRV A=Y A (B2 - FALATT A
T4 7 A MUF, PCREE) %4Twv, IR 772
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BFELZZUTD4FEDOA MY v 7 (Fig) & MW7z, ¢
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ZT OB 2T\, INHA MY v 7 TR EE inhA,
fabGl, furA B X O katGBIn T O 2 7\, PZA A
b T TR BE pncA BAZF OB 4TV 19, FQ
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Fig. Design of NTM/MDR-TB strip, INH strip, PZA strip and FQ strip.
S probes are designed to detect the wild-type sequence of M.tuberculosis, whereas R probes are designed
to detect the mutant sequence frequently found in drug-resistant M.tuberculosis.

NTM: nontuberculous mycobacteriosis MDR-TB: multi-drug resistant tuberculosis

INH: isoniazid PZA: pyrazinamide FQ: fluoroquinolone
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Table 1 LiPA results with NTM/MDR-TB strips for detection of TB, M.avium,
M.intracellulare and M.kansasii compared to smear, culture and PCR tests

Smear LiPA Culture PCR

result t Positive Negative Positive Negative Positive  Negative
3+ 18 18 0 18 0 18 0
2+ 44 44 0 35 9 41 3
1+ 17 11 6 8 9 13 4
+ 15 10 5 6 9 6 9
Negative 45 26 19 20 25 18 27
Total 139 109 30 87 52 96 43

LiPA: line probe assay PCR: polymerase chain reaction

NTM/MDR-TB A + Y v 7 T & M.tuberculosis, M.
avium, M.intracellulare 3 & O M.kansasii # Wi § %, %
P63 61D 5 B S & 2 2 W% & T 139611
DV, BIRMA R IR L 720 D% Table 1127”7,
WP 2 + D E ORI ekt S hvzas, 1+,
tTikxEENTBIT 6, 15BIF 5 BIDREN: L 7o 72,
F 72, WIREMEB T2 45 B 19 BI AR & 7% - 7295,
260NEETEE 2D, WHARET L2 EAMRETH-
Too A139BITIX 1095 (78.4%) HHthE 72, WifED
ET—% L7z, 72, D 1396 TE MBS X OFPCR
Btk & 72 o 72013 8711 (62.6%), 9651 (69.1%) TH -
72

(2) SEHIEKZMRA
@Y 77 ¥¥ > (RFP)

it EE 2 O RIL 2R R4 Bl o 5 5, NTM/
MDR-TB A k1) v 7% JH\ 72 LiPA |2 X % RFP &2 1)
EN R ENTDRIBITH -7 —F, Bk s %
0, RFPIEZHEMAH RIS N DIE59HTH - 720
LiPA B X UH; 2 O i % C RFP &2 M5 S A5 & 72 55
BIORERZ WS 5 &, 3 BID rpoBZE 5 H5 72 % RFP
it Pk, 52608 rpoB B A B 5 72 o B RFP &2 PE & HI 5 &
N, RFPIEZMEMA ORGHE & IR L TR - Jr et
100% T - 72 (Table 2A) .

@4V =7YF (INH)

NTM/MDR-TB A b V) v 7% H 7z LiPA TlZ 75 I 3
INHEZEOHEDR R I, TDH) BD52HIIcoWTiE
FEFeWh & 72 D) INH RS PERASR R S 720 INHT
WTdH o 72 6 BILLIPA T 3 BIATE R 22 b5 INH
ik & S0, 3 BNTEAERIS 2 b B INH &S
EHE SN (BES50%) o INHIESZME T - 72466l
45113 LiPA T INH &2 P & H % S 7225, 1 FlIZINH
i & e Sz (RESREE97.8%) (Table 2A),

F72, INHA M) v 7B L O INHEZ RO H T
RSN 46 61T, INHIFETH - 72 4 HlizON
TLiPA Tl 3 BIASINHE & HE S 7zA%, 1 BIEINH
ML S N7z UREET5%) o INH &S 42 BTl

Table 2 Results of LiPA for drug susceptibility
with NTM/MDR-TB strips (A), INH strips (B),
PZA strips (C) and FQ strips (D)

()
Drug susceptibility LiPA result with NTM/
test result MDR-TB strip
Mutation Wild type
RFP  Resistant 4 3 0
Susceptible 55 0 52
INH  Resistant 7 3 3
Susceptible 52 1 45

RFP: rifampicin

B)
Drug susceptibility

LiPA result with INH strip

test result Mutation  Wild type
INH Resistant 7 3 1
Susceptible 52 3 39

©

Drug susceptibility

LiPA result with PZA strip

test result Mutation  Wild type
PZA  Resistant 5 4 0
Susceptible 53 0 52

(D)
Drug susceptibility

LiPA result with FQ strip

test result Mutation Wild type
LVEX Resistant 7 7 0
Susceptible 52 0 48

LVEX: levofloxacin

LiPA T39I A5 INH &2 1 & ¥ 5 S 4, 3 AT INH
EHE &N (FFEEE92.9%) (Table 2B) o

NTM/MDR-TB A b V) v FIZINH&Z W E 70— 7
8ARTHALDIZH L, INHZ MY v 7 I3 INH &2 &
TU—T46 K% i ZTHB Y, NTM/MDR-TB A b 1) v 7
TRBIBLZZVWERZRILT A2 LW HETH S
(Fig.)o ZNZFND A M) v 7B X O INHEZ A D
FERE R L 2> o 72 T8 HER] 2 Table 3127”6
@E¥ITF3IF (PZA)

PZAA MY v 7 & W LIPAIC & 2 B2 ED 7
ENT2DIXTBTH -7z — T, BERBHEE LD, PZA
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Table 3 Discrepant results between in vitro INH susceptibility test and LiPA

with NTM/MDR-TB strips or INH strips

Sample INH LiPA result for INH susceptibility )
No. susceptibility - - Mutation
test result NTM/MDR-TB strip INH strip
10 Resistant Wild type A katG-39 katG T2093C
80 Resistant Wild type A katG-37 katG G1795T
148 Resistant Wild type Wild type katG T571C, G1079A
8 Susceptible AinhA-S6 AinhA-2 inhA C-15T
78 Susceptible Wild type AfabGl-1 fabG1 G609A
144 Susceptible Wild type AfabGI-1 fabG1 G609A

JEZ VR DS SN D58 TH - 720 LIPAB
X OB O # T PZA B2 VERS R F & N7z 56l o f
REWET S &, 468D pncAERAIT 7 b b PZATH I,
52125 pncA RS b b PZAEZME L HIE X, PZA
IRZ RO R L TS L7z (K - JRREEic
100%) (Table 2C) o

@OV XR7aFH T ¥ (LVFX)

FQA bV v 7% W/ LiPAIZ & 5 B D 7 &
N72DR7TIHITH o720 —T, BERBMEE 2D, LVFX
VR RO SN DI 59B TH - 720 LIPAB
X ORI O W # TLVEX & Z A 235 S 7z 558
MREIEET D L, TN gyrAZZRBAIY 22 b B FQIit
48 B S gyrA B AR 72 b b FQ IR M & FIE S, LVEX
B ORE G L R LR - BREIIC100% T
& -7z (Table 2D)

£ =

WBHWRED T — )V KA ¥ v ¥ —Fix, BFmeE, 5
BRAETH Y, WkD» S/{ONEREZERBRETDH
b0 L LahOHMRE, JFICHBEOWE IRFEICH
BeBL, 229568505 EARZERBOM I,
B CH 2 2, AR THH 1 I HE2ET %,
XDR-TB OGS S N7 BUEIZ BV Tl K
ZHEHETELZLIEEETH L, T/, EHEEHY
P EE O A IR IR N E T dH 2 2 HBIETH 5
PORELRHW S LEELE S b,

ARIECHH S N5 IEFEH M PURE W T M.avium, M.
intracellulare B £ O° M.kansasii ® 3 WA 1% b DT
HY, EFEEDRE ORI 0% % 5 519, W% &
DI NS D4 ER139F OV TH 76 (62.6
%), PCR 51496 6 (69.1%) 12k L, LiPA T O Bl id
78.4% (109/139) Td - /2o LiPA TIIFEIH I S
I B, SO D W TIIMIKIE D SRS -
BREOEEND > 2SI E 2 b, F72, PCREET
1 M.kansasii SRR RN TH 5 Z L 55 Bl i
TEZWVAHS, PCRB LU EVWIT N2 ETHEL %
> 72 MR 1380.6% (112/139) (data not shown) TH 1,

LiPA [EFRIR MR 2 DM 5 95 2 T Ml &
JETdH -7z (Table 1),

LiPAIC X VHET B Z LS TE72RFP, PZAB X OF
LVEX EHNEZMEIZ oW TIE, BRIC X 2 &2 mgko
R EL B —% L THBY (Table 2), HRMAKRD S O
B TH - THHETHIUTIE L AR 2 1 e
TE DI EMPMER SNz SIIUE L 7 BRRRAA D 513
SEA VA5 4% W B A 2 v 2, REPIIF 1 O %9 95% A%
rpoB AL FAIY10, PZAT I E D 72~95% 753 pncA #AZ T
W20 BQI P I D 75~94% HY gyrA AR T ICE R %
Lo TWVLIENAMSLNTEN O LiPAX WAL &
TR D & PE THERBAR D & Ml 12 A &2 M % 2 T
XbLEZONDL,

INH i PE A5 18 TR SRR 12 A& 5 D 28 A karG A5
FO35FHD Ser I3 4T BB TH D, R\ TinhA
BEF ER-15FHBLO-8FHOLRIMSATW
A0, Z O A B & L 72 NTM/MDR-TB A V)
v ZCIZINHIPER @ 3 fldi ke EL S s iz
25, 3P TIEER IS TR EI N
(Table 2A) o &M & ¥ Sz 3 FlZ V3 b A
WD katGBIZFI\TERDY D H T EVHERINTED,
ZDH)B2HFNIINH A M) v T TERE KM &S, INH
iyt & HE S N7z (Table 3)o F 72, inhA s T L C-
ISTOERE%Z B D1 #lik, NTM/MDR-TB A vV v 7
INHA MY v 7ELE L EREML LTV, K
WA Tl IR & W SN ze inhAEE T BRI O %R
% b OWEIRRAEEIRRE (MIC) AR &A%
LNTWAED, EHIZINHA MY v 7 TIEINH B2 &
HE S NIZBARD I fabGl G TR % 2 BITHIE L
TW5 (Table 3), fabGl 15T G609A 2 F 13 inhA AR
T EFIOZE R L FRREICMICHEWEZZ 5N b,

RFPIFED A, MOHFIZ B TH 2565445
V2329, NTM/MDR-TB A V) v 7138 O & v INH i
PR %2 BN %A, REPHiFYE - INHEZ M &M sh
e, FVEKOEREMILTAZINHA M) v T2
WA Z ETINHM AR 2R TE RS %,

MDR-TB TR iGHES W T FRIIARTH b HEEM
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Original Article

CLINICAL EVALUATION OF A LINE PROBE ASSAY KIT FOR
THE IDENTIFICATION OF MYCOBACTERIUM SPECIES AND DETECTION OF
DRUG-RESISTANT MYCOBACTERIUM TUBERCULOSIS

"Tomoshige MATSUMOTO, *Hideo OGATA, *Emiko TOYOTA, “Katsuhiro SUZUKI,
STakefumi SAITO, °Akira FUJITA, "Toshinori SUETAKE, *Kinuyo CHIKAMATSU,
8Kazue MIZUNO, and ®Satoshi MITARAI

Abstract [Background] (MDR)
involves resistance to both isoniazid and rifampicin, which

Multidrug  resistance

makes the treatment of tuberculosis very difficult. Extensive
drug resistance (XDR) occurs when, in addition to isoniazid
and rifampicin resistance, the microorganisms are resistant to
a fluoroquinolone and an injectable agent (e.g., kanamycin,
amikacin, or capreomycin).

Generally, drug susceptibility testing takes more than 3—4
weeks after the initial cultivation. There is an urgent need to
identify methods that can rapidly detect both the presence of
Mycobacterium tuberculosis and the status of drug resistance.

[Purpose] This study was aimed at evaluating the line probe
assay (LiPA; Nipro Co.), for the identification of Mycobacte-
rium species and detection of mutations associated with anti-
tuberculous drugs.

[Results] We found that LiPA enabled the rapid identifica-
tion of M.tuberculosis, M.avium, M.intracellulare, and M.
kansasii. When the results of the LiPA and conventional
drug susceptibility tests were compared, there was no differ-
ence in the susceptibility to rifampicin, pyrazinamide, and levo-
floxacin; however, there was a difference in the susceptibility

to isoniazid.

[Conclusion] Thus, LiPA can be used for the rapid identi-
fication of Mycobacterium species and the determination of
susceptibility to drugs, which can help in the early initiation of

appropriate treatment, leading to a reduction in infectiousness.

Key words: Multidrug-resistant Mycobacterium tuberculo-
sis, Rapid diagnosis, Line probe assay
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