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M AERERE BN BT % 35 R AR R B R A D 7200 D
LAMP ¥ (Direct TB-LAMP) O A H: O #eET

%% A UNEREE—
2k MR cE IR
UEA S FE ) —HB

THIEE KR iR Rt
HF F#FE ORI &2

5 (HW) O BRIEIEMRA Loop-Mediated Isothermal Amplification (LAMP#:) %, BE3h 54
W ICEBEIT (Direct TB-LAMP), &M & MGITH TR L, B#HBHOAHEICDOWT
Mead UZzo U - 5) 20134E 6 A 425 2014 4F 2 AR & W S WG S 5 0 DAINICHE
S 7B 111 Bk % x4t & L 72, Direct TB-LAMP X195 60 pl % $RIL L, B IX PURE :, &
X Loopamp® ML W AER L v M2 v, U TV & A4 2 % BRI E 21 Loopamp® EXIA Tl L 726
ZD%, BHMRAE L MGITE % 1T - 720 G 111B R, B3KF T 46 IR 1L MGIT & Direct TB-
LAMP 3B T, Direct TB-LAMP O3B PR R 13 13 70558, SR3RBEYE - MGIT Btk s6 Mk o
9 B Direct TB-LAMP Bt i 44 ik (Bath2E78.6%) T, “FXIRFEMIBIERIZ 155 598, (B52) Wik
H B IEHAT 9 Direct TB-LAMP 13, FptksR255 <, #REDSHECRIEBIIER S M <, £ DRt To

WHDZHRETE 2 kL bbb,

F—7 =X BB - MGIT MR, RGNS, BERIEIEY:, Direct TB-LAMP

FF X

WAEDOFEB OBIZ T HADE KL, WEEHERE
DL TBWOEN] OYUHEICFGFTLI LIRS
720 INLOBIETHRED 1 OTHER) A7 — ¥l
SRS (polymerase chain reaction: PCR) 2~ 9 {78, #it%
OHHBWICEIH SN TV 5, fEROT 7Y ay™
RAIANITFIVIAN (BYa - FATT I AT A7
R) DI ) FAEEDTG DL 2o 7205, HHROIEIE
LHlEO B L NIza N Ty a7 (Oya -
TAT T I AT 497 A)DH, SR RFLE %
TREIC L7272 RSB R L, SHIBEZY TV A A
PCRZ%EZ 723 /N A TagMan MTB (B> 2« ¥4 7
AT A v 7 A)VIP LY MHEEDTFH 2D % Ok
THWwWHRTW S,

FTAE B 38 S MU 72 B R 34 I ¥ Loop-Mediated Isothermal
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EHED 6 DOFIFHK L 4 FEH DO T I 4 v —%FHEL,
SHIE A SUE 2 FIH L C 65Tt @ — E i C St &
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MHEREFTE

(1) X%

20134F 6 ] & 0 2014 4% 2 H OBIZH#ERZ & S s,
BEEDHRIIEMBEER A TRES R, AEOHSNI
HUEFI» SFE STz 2 5 e LTz,

(2) Kk

I 3¢ > VR A V2 Miller & Jones 2038 (Table 1) %
W7z 915,

P XN 7EHE T, £ 3 Direct TB-LAMP % 47 5 720
EZEEK (BH) MAELZERL, fiLEic7sLry vy
(HKBSE) HEBmmBisy v "=FE€-=" (HXK
BCG #3%) % H\V 72 AL BAR T MGIT & 1T 5 7219,
(DDirect TB-LAMP

KEEAIE PUREE 2 IV, O A TE B2 S5
FILMZHE 25O EZ2 Y ) BUS X 9 WSHRILL 726 9%
DR £ 72 1R L BT Y O — v DK 60 ul &
MR T 2 — TSR U 7o ML F 2 — 71 3~
5 AR, e— 70y 7 To0C 50 Mm#sk, 2
SR THEE L, 3~5 MommERA%L, WEHF
—TWHEEL, BHICETFEAAICI0MEL SR +
SR, AKRPICERE L7z, M FEAT Y v 72 WA
Fa—T7OWM TR EEL, FIEEHLB L
B % DNATAI E L THW 2,

Loopamp® #5 8% W #EM H F v M id, LAMPIRZEDE D
PENZ B L7z e T 22— 7 % w7z, 7B L 72 DNA
BWEBET Y P =V D30ul % BEF 2 — T2 T
L, 220 TF 2 — 7 28 H S & DNA B & Bk
Iy MOV EFICBEL 2 4B SEEHE Lz, K
8T 2 — 7% S EEERMEBEAC Yy 2L, YTV
A 238 ) 5 215 Loopamp® EXIA (CHF L) TlIE
L7219
@A

BHRAENLTF — IV - A= V¥ VLT 5 729, 0.05ml
T BPHIEARIZ 1 X 2em DK & ST AT LKERFE L 72,
Ziehl-Neelsen {1 ixf8 7 7 ¥ VW (¥ 7<=T7 IV K1) v F
Ty o%Y) R L 105 BN e soK Dk, 3% R T
VI — VTR RAKBE, BEEIZ30BHL T LLVT IV
HYRAF LTIV —if (RS 20 LK%, &
W BEAEE 1,000 REL KIS THIZE L 7219,

KEt% H590%& 55 5 20154FE 5 A

(@MGIT #3538
WAKORILENE, BHEZ 7L vV 7 T E ALl
L, 3000XG, 154 #E 0 L7z R HEDOERE0S5~1ml
% 15 ml IR A B ICERIL, CC-Ei% & & CC-ERH
Liz Mz w\eE L, 847 MFiE % pH6.8 D) > Mk i
Z1ISmIRERBREO LS 1em FTMAEEL
3000XG T154 M0 Lz EFEHETY v ERRME TR
1.8 ml &Nz B A&k L, RAIED0.5ml % MGIT |2 #: 4
L BACTEC MGIT 960 ¥ A 7 A T8 L 7219,

o R

(1) Direct TB-LAMP & MGIT 753 (2 Bk 5 > #est
111K 9 B Direct TB-LAMP & MGIT 253t (2B 1%
MRS D, KA % BIAE RN Table 2—1 & Table 2-2
IR L 72,
OB DB
Jili #5 4% 90 MK D WG IE (L, W MIEHEATST B, PR
B33 Bl AEREIE WP OWEBIE N, FIRERD 9 6]
OARDY, HHFEFEH LI HEZSH, 2HHA26, 3H
H251 60, SHHEM1H, %Y O78FILERTTTH - 72,

@B HRAEF
WIRIETE L 44 WAk, BIRBGTE L 46 AR T - 720
O N G

W O SV FEAG T P1 Lo BB &R S - ik e
TUE, IR 1361, BIKBHEDS 2661, BIRRPEZEH
66.7% (26/39), F 7-WEE O MEA N ERE T2 VM1, M2
ORI, BHREMED 216, BHEETEDS 8 B, &R
B PE#2327.6% (8/29) Td -7z,

@OMGIT Dt F

MGIT O [ PEr i H 0%, B2 No. 28D 5 H A
5 No. 10D 52 HOR T, FHBEMLH#IZ155HT
Holzo BRGTEANo. 75D 4 H»5H No. 53D 24 HD
T, FHmEMIBHEIZISHTH - 72,

(®Direct TB-LAMP O 5

Direct TB-LAMP B4 1 IRER U, SRPRBE T 44 M fh 23
No. 9D 124336 8% 5 No. 16 ? 2545 00%> O ] T ¥ By
PERIIRE R 155980, IR 46 KD No. 89 D 11
5312852 B No. 68 @ 18 53~ 06 F0 0 ] "C - 34 B 1 A 1 Wl ]
131357558 CTdHh o 72,

(2) Direct TB-LAMP & MGIT @ 2 i: 05— E B D Wi

Table 1 The visual classification of sputum purulence presents

(Miller and Jones classification)

Ml Pure mucoid specimen with no suspicion of pus

M2 Predominantly mucoid specimen with a suspicion of pus

Pl Purulent, grade 1 — pus amounting to less than one-third of the specimen
P2 Purulent, grade 2 — pus amounting to less than two-thirds of the specimen

P3 Purulent, grade 3 — pus amounting to more than two-thirds of the specimen
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Direct TB-LAMP & MGIT @ 5 $: 25— L 22 v 21 Mifk @B H

DR % Table 3—1 & Table 3-212/R L 720 WD BRI, FRTHEEKBETH - 72,
OB DIEHIE QBRI it Z A
R AZ 21 BRAR ORI IE X X THIERGE R T, TG H RO 21 BARD 7% 70T, BRPEE - A7P1 LA 3 Rk
M3 HH2S1HIT, 3R D20 BIIIHEHHET T > 720 DHTH o720
Table 2—1 Result of smear negative samples both Table 2—2 Result of smear positive samples both
Direct TB-LAMP positive and MGIT positive Direct TB-LAMP positive and MGIT positive
Days to Days to

No. of Grade of
case  sputum

. No. of de of .
Tt detection Comment o. of Grade o Tt detection Comment
case  sputum

MGIT MGIT
1 Ml 16:48 12 45 Ml 14:06 12
2 M1 24:30 21 46 Ml 14:00 20
3 Ml 16:36 15 47 M1 13:12 6
4 MI 14:36 18 TB treatment in 2010 48 Ml 12:30 11
5 Ml 17:06 18 49 M2 12:24 16
6 Ml 13:36 13 50 M2 11:54 7
7 Ml 14:12 16 51 M2 17:06 19
8 M1 12:54 13 52 M2 13:36 TB+NTM
9 Ml 12:36 14 53 Pl 16:42 24
10 MI 19:30 52 54 Pl 14:30 8
11 Ml 15:48 9 55 Pl 14:12 13
12 Ml 16:36 20 56 Pl 17:18 5
13 Ml 12:36 11 57 Pl 13:36 8
14 M2 13:36 20 58 Pl 12:24 9
15 M2 16:00 17 59 Pl 16:06 10
16 M2 25:00 32 60 Pl 12:06 5
17 M2 14:06 17 61 Pl 11:24 8
18 M2 13:00 20 62 Pl 12:00 9
19 M2 22:30 14 63 P2 12:42 7
20 M2 14:06 13 64 P2 12:54 14
21 M2 13:06 20 65 P2 13:36 7
22 Pl 14:12 19 66 P2 13:12 5
23 Pl 19:00 9 67 P2 11:54 5
24 Pl 16:06 13 68 P2 18:06 7
25 Pl 13:54 12 69 P2 13:42 5
26 Pl 16:18 14 70 P2 15:12 7
27 Pl 19:24 11 71 P2 15:12 6
28 Pl 14:18 5 72 P2 12:12 7
29 P2 14:48 16 73 P3 15:24 13
30 P2 18:42 28 74 P3 16:30 7
31 P2 14:12 17 75 P3 17:12 4
32 P2 18:24 16 76 P3 15:18 7
33 P2 16:24 11 77 P3 12:06 11
34 P2 13:54 8 78 P3 15:24 6
35 A 22:30 20 79 A 12:54 9
36 A 14:30 11 80 A 14:48 11
37 A 12:42 8 81 A 16:18 13 TB treatment in 2011
38 A 13:48 10 82 A 11:18 4
39 A 17:24 12 83 A 13:42 7
40 A 13:24 10 84 A 11:54 17
41 A 15:12 11 85 A 13:48 TB+NTM
42 A 14:00 12 86 A 16:30 12
43 A 13:24 12 87 A 14:36 8
44 B 18:00 13 88 A 12:42 12 TB treatment in 2011
89 A 11:12 11
Mean 15:59 15.5 90 A 1124 5
Grade = Classification of Miller & Jones
A= Aspirated sputum Mean 13:55 9.5

B=Blood sputum
MGIT =Mycobacterium growth indicator tube
Tt=the threshold time=time detected TB-LAMP positive

NTM =nontuberculous mycobacterium
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@ Direct TB-LAMP [&14: - MGITBEBIOF5H: (Table 3-1)

MGIT Bk C Direct TB-LAMP &% @ 12 #efk 1%, MGIT
OB HEUENo. 990 9 H 7 5 No. 98026 H DT,
PR TERMIE H 3 186 H TH - 720
(5 Direct TB-LAMP [k - MGITEPEFIOF5H: (Table 3-2)

Direct TB-LAMP B 1k T MGIT B& 1% @ 9 Btk 13, Direct
TB-LAMP O [ P B [ 25No. 111 D 1257 1280 5
No. 109 ? 22 5324 F D [#] T, -3 B Pk #e e )13 16 53
4T TH o7,

(3) Direct TB-LAMP & MGIT O HH&

H1RAED ) B, BIRGE 46 BifK 1%, Direct TB-LAMP
& MGIT @ 2 HEA BT TH - 7oo WIREM: 65 Ml
DAEF % Table 4 127K L 720 65BAKD 9 H MGIT B (1%
S6 R T & o 72 MGIT [ ¥k 56 # 44 H Direct TB-LAMP
FathiZ a4 ieih (BplE=78.6%) THoizo —3FHKiL67.7
% TdHo72

Table 3 Discrepancy of Direct TB-LAMP and MGIT
Table 3—1 Result of Direct TB-LAMP negative and
MGIT positive

Days to
CNa(;Of ;rl?sl emof Tt dethtion Comment
MGIT
91 M1 - 14
92 MI — 16
93 Ml — 21
94 M2 - 22
95 M2 - 20
96 M2 - 17
97 M2 - 20
98 M2 — 26
99 P2 - 9
100 A — 22
101 A - 18
102 A - 18
Mean 18.6

Table 3—2 Result of Direct TB-LAMP positive and
MGIT negative

No. of - Grade of Tt dDeiZf:tti(;n Comment
case  sputum MGIT

103 Ml 16:48 - *

104 Ml 18:54 - *

105 Ml 18:12 - *

106 M2 15:30 — *

107 Pl 12:42 — *

108 P2 17:42 — Hox

109 A 22:24 - PCR-TB positive
110 A 16:42 - *

111 A 12:12 - wk

Mean 16:47

*MGIT positive in other sample cluture tested within 3 days
#*Culture positive tested in the referring hopspital

KEt% H590%& 55 5 20154FE 5 A

Z =

(1) Direct TB-LAMP & MGIT 253812 Bk B oo #e it
L WEHEOMIR & EIHRERICO VT
Direct TB-LAMP & MGIT %336 (2 B P B O 1 G e fk T,
ui B RFAR T P1 UL b 0 BB MRAARRE O 4K R 5813 66.7%,
M1 % M2 7 & D BB T 2% WHREE O SRR 313 27.6%
T, REMABEOBERN 3 HUEE L (P<0.05), #
DOEFWPSP R L6, BEICH LT, BHERIIUGE
FTHEICHHAL, MEZERTILENHLEEZ LN
72
2. Direct TB-LAMP & MGIT D#5H 22T
RIPOFR111BID )+, 90 11K A% Direct TB-LAMP
& MGIT THAZBMETD - 720 AW O THRMA 131 B
Th Y, FEWEHRRETHEL 2o 2Bk D H - 7225,
BHRORE LI MGITH; 72 O F ¥ MM H B & %
&, Ziline, BOSY, ELWICEIZMELFAL LD
DD D, BIREMEMA15.5 H & BKEGERA.S
HCFHmEER B D %236.0H (P<0.05) #Ebdbh
720 %72, Direct TB-LAMP O -3 5 PR &, Sk
EVERRIR 15 55 597 & SRR MR 13 55 558 T Btk
R 07232 57048 (P<0.05) @B bhiz, o
T, Wik X912, RERWEHEZIRIT 5 2 LT, Direct
TB-LAMP & MGIT D B WHERIZH D4 035 T EHIR S
n7z.
(2) Direct TB-LAMP & MGIT @ 2 i: 54— DM
1. Direct TB-LAMP B4 - MGIT B P4 B O #eid
Direct TB-LAMP 284 12 51%, &K IZENETMGIT
Bttt H B34 18.6H &, #HKFEME: - Direct TB-LAMP
B tEMAR O3 155 HIC <29 HEL (P>0.05),
P OREDRRD L WHIRTH 72 H 2 bz,
2. Direct TB-LAMP [ 1% - MGIT F& 6 O #ET
MGIT [&14 9 Bl & BlEK D EETH % 25, XMk
ST LRSI TBY, 209 b 6 BlZEEN
@ 3 HUNOORARTMGIT 251 TH - 720 2 Bl
AR O BE DA TR ZERGTE, 1 BIIL PCR-TB Btk &,
P THREMBE AR I N TEBY, Direct TB-LAMP %33
PETH o> THHED R VIEBITH o720 S DMRED

Table 4 The comparison of Direct TB-LAMP and
MGIT in smear negative samples

Direct TB-LAMP

- . Total
Positive Negative
Positive 44 12 56
MGIT
Negative 9 0 9
53 12 65

Direct TB-LAMP positive rate in smear negative and MGIT
positive samples = 78.6% (44/56)
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Direct TB-LAMP -3 B R I e 1 16 534780 &, 3K
Fatk: - MGIT B AR D35 1555 59 -0 12 e 48 B2 < (P
>0.05), BHREEMAEDO L THRRWRL D% VR
k#2572, MGITIZ X BRFIIHMBEHKRE TR D
JRIEDTFH W & EN DB H 19, KD Direct TB-LAMP i
% - MGIT EYEFNI B EEMAETH Y, KREOBRIET
NE TR ARIMA A I G S 7z 2 &R, MGIT D ME 2 1
IR THAMN L LB oD TR R £ 2
b7z,
(3) Direct TB-LAMP D& HMEIZ DWW T

R 46 #0K1Z, Direct TB-LAMP & MGIT O 2
DI (B PE8100%) Tdh o 720 BIREEMETMGIT
itk 56 /0K 1Z, Direct TB-LAMP FilhA378.6% &, i
B % 9% C Direct TB-LAMP % % i3 % = & T, fiijfil
TH Y BASLHMOLER I L 2B - MGIT Btk
& Indirect TB-LAMP D F5 5 (B3 80%) & 1Z I
U 235 5 7z 19,

TB-LAMP i iF AR O BEHIE D 7280, FFE® LET
WA 2 AT 5 & W) BREF TR SN AET
H5HY, HROMRMEZZHT 2T, £ idht
BRRAESINIRIE SN TV D, L L, fitghshsss
SIEE O H AR T BENIEGRTR 1, F7ic, MRIREREE
3 5 Bk E O AR, BRI & 2 WSR2
gl sho-w, EEEREIIREOS S FET SRR
ZERILL, MRS CHAES 2 2 LD HETH b, Direct
TB-LAMP &, Z&F x ¥4 v O ZHiHt & 3527,
MBRARZ2 20 0iiETORESTRRTH Y, i
MR DA C OB REZII AR L ZE 2 b5,

FIZRARIL @ R OWITENE, Fiam, H#RdDHVITE
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Original Article

STUDY OF DIRECT TB-LAMP USING NON-CENTRIFUGAL SPUTUMS
ABOUT EFFICIENCY FOR RAPID DIAGNOSIS OF TUBERCULOSIS

"Hiroko YOSHIDA, 'Kenichi ONOHARA, 'Tomomi TAZAWA, 'Kunimitsu KAWAHARA,
2Yuki TSURINAGA, 2Yuki HAN, ?Yoshitaka TAMURA, *Takayuki NAGAI,
2Shoji HASHIMOTO, and 2Ichirou KAWASE

Abstract [Objective] To evaluate the efficiency of the di-
rect tuberculosis—loop-mediated isothermal amplification (TB-
LAMP) assay by using non-centrifuged sputum samples.

[Study Period and Methods] The study was conducted
between June 2013 and February 2014. We collected 111
sputum samples from patients who had been radiographically
diagnosed with tuberculosis and had not received any treat-
ments for longer than 5 days. In the direct TB-LAMP assay, a
loop-mediated isothermal amplification kit and 60- L sputum
samples were used. A direct smear microscopy test was used
as the smear test. Then, the same sputum samples were
processed with a CCE pretreatment reagent, and 100 L of the
solution samples were cultured by using the mycobacterial
growth indicator tube (MGIT) culture method.

[Results] Forty-six of the 111 samples were positive in the
smear microscopy tests. All the smear-positive samples were
positive in both the MGIT and direct TB-LAMP assay (100%).
The mean positive detection time with the direct TB-LAMP
assay was 13 minutes 55 seconds. Of 56 smear-negative and
MGIT positive samples, 44 (78.6 %) were judged to be positive

using the direct TB-LAMP assay, with a mean positive
detection time of 15 minutes 59 seconds.

[Discussion] The direct TB-LAMP assay using non-centri-
fuged sputum samples was demonstrated to have a high detec-
tion rate and thus may be considered useful for rapid and
effective tuberculosis diagnosis.

Key words: Smear negative, MGIT positive, Rapid diagnosis
of tuberculosis, Molecular-based diagnostic test, Direct TB-
LAMP
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