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W E.BE KT GeneXpert MTB/RIF X 3 (5 #& Xpert) f£ 4 0 #) 43 -F &t 25 & @t % 25 4 4 (MDR-TB)
96 5 R A8, I 5t Xpert B bl kA4 F AR ER R KW RE#FToM, Fik #2014 F1 A £ 2016
H6 Az B EPTEL GG RAF AR SEAT Xpert Al 5 H AT 355, 35 JR MR B ) AR BEAT L) R 25 BUK B
Xpert 55 B AF A AR ML 1300 4], ALE R HHRIE A 247 A", sF Xpert A A48 F 25 5 45 Rt 47
-7 A Xpert B o) ik A ) A 48 F 25 445 R R — B 09 A AR 24T rpoB A B 69 A 48 F At 25 2 2 X (RRDR) @1 5
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Abstract:Objective To explore the application values of GeneXpert MTB/RIF assay(Xpert assay) for
rifampicin resistance and multidrug resistant tuberculosis (MDR-TB). Discordance of Xpert and 1-] propor-
tion DST of rifampicin was analyzed. Methods Specimens of 1 300 patients from January 2014 to June 2016 in
our hospital were collected for solid culture, Xpert assay and 1.-] proportion drug susceptibility test(DST).
Rifampicin resistance detected by Xpert assay was compared with 1.-] proportion method as a gold standard.
Sequencing of rpoB gene and determination of minimum inhibition concentration were accomplished on the dis-
cordant MTB strains between Xpert and 1.-] proportion DST. Results Compared with the DST, the sensitivi-
ty,specificity, positive and negative predictive value of Xpert assay for rifampicin resistance were 99.31% ,
97.82%,92.88% and 99. 80% ,respectively. Among 1 300 culture-positive specimens, mutations were detected
from 309 specimens by Xpert assay,which included 125 initial treatment and 184 retreatment patients. Among
309 specimens with rpoB gene mutations, mutations detected by probes E,D and B were common,and the rates
were 65.70% ,14.56% and 10. 68 % ,respectively. Totally 239 patients were MDR-TB[ 77. 35%(239/309) ], of
which 94 initial treatment patients[ 75. 20%4(94/125) ] and 145 retreatment patients[ 78. 80 % (145/184) | were
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MDR-TB. Among 22 strains which were detected rpoB gene mutations by Xpert, but sensitive by L-] propor-

tion DST,6 strains had no mutation in rpoB gene rifampicin resistance determining region (RRDR) ;16 strains

had mutations, which were mainly located in L511P codon(8 strains) and L.533P codon(4 strains). Among 2

strains which had no rpoB gene mutation by Xpert,but were resistant by L.-] proportion DST,1 strain had no

mutation in rpoB gene RRDR region;1 strain had mutation which was located in E546G codon outside RRDR

region. Conclusion Xpert assay can be used to rapidly detect rifampicin resistance and to screen MDR-TB.

Mutations in codon 511 and 533 are related to low-level resistance to rifampicin.
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GEA% 5T BOFE TRXSF 0 485 A% 245 W) 1) T 247 0 285 A% o 45
Tl EE M 2 — . W 2 25 454 i (MDR-TB) J& 45
GEAZ I SR TR 1 5 A% 43 BOFE TR R A1 24 503K 36 E 52
/0 [ B % S 0 R OR) A T I 2 0 S5 AR . Tz
it 245 45 A% 95 (XDR-TB) J& 45 45 4% 9 £ 5 IR 1 25 1% 4%
R A o 25 S0 58 IE 52 5 /0[] ik Xk S5 0 JHE AN R A
S 25 A1 8 X AT ] S A A 2 T B 2 0 e A Tt 2
DL 3 Ff 2k i 25 2 (B il B R LRI B R R B
KRB i E A 1 B 25 0 45 % . MDR-TB #il
XDR-TB {19t 305 15 25 4% 95 I A7 3438 0 Ry ™ iR, B I
S RYT RO .

T A% G0 1 6 T 485 A% 43 R FF 1R 19 T ik R R IR
R PR Ye o B IR A0 L ) 2k 25 O 56 . LR YL
B RGE J7 1 1 B P A s SRAIG T B EG R 5 R 2 MO T R
B 7 2~3 AT AN AR I I R PRk 12 Wt A 2
W 75 B, GeneXpert MTB/RIF 4 il i 5 (& F%
Xpert) iy 3£ [E Cepheid 24w B & » & H it 5 b i —
F DNA $2H . PCR 9734 1 2¢ bk il 45 & 7 — 2 . IF
Al R M E AN RS, ZRERALEEA
PCR, %t X rpoB J& A 81 bp F & *F fif 25 v & X
(RRDROWIT T 5 53 F A5 bn 48 5 (LLIREE ALBLC,
D.E i 44) - LI 2 75 A 45 4% 73 BOAF 1R DA ROR 1) 48
T2 A5 i 24 [) B AER ZE 90 FF 7 (SPC) 2 3 6 R DL
Wi DNA § 3 2 & e il . Xpert AALHE T 45
¥ 0912 Wi, [R] B RE A5 R AR 7 02 75 I 25 % 25 2% 1
W2 W 4 MDR-TB (A EEE L. EX
Hh 3k F Xpert 7E 45 #5012 Wr & F 48 SF- i 24 4 38 4
2 B X T Xpert TE i 22 25 45 %% 09 b FHE A« B
FL A AR XS B o FAE AR A D IRE A Z . AWFR
WE T ABER IR R A 2014 4F 1 A JFJE Xpert DIk 78
APtz H Xpert 51EFR B PHMER 1 300 i 45 1% 9 &
H RV Xpert 78K A 45 - i 25 % MDR-TB ) v Fi]
Brfa I it — 250 Xpert 55 b i 125 F 4 F- 24 4G
AN—F R
1 #RE5FE
1.1 ARAkRyE g 2014 48 1 A & 2016 4 6 H X
DU 45 4% 9 B 36 T 17112 B X 3% K 19 45 28 A Ak 4t
4 26311, AL HEHE | A M T VE PR L I K L
PRE o B4 20 K 28 i W 4T Xpert Kl L 43 4% 4T 1

GeneXpert MTB/RIF;

multidrug resistant tuberculosis;

Bi % 5 9% B M TR AR R AT E )k 25 OB . X Xpert
55 ] ik A I A 4 ST 2 A RS — B0 B R AT
rpoB FE K (1) RRDR X 7 A1 & /N 0 18 vk BE (MIC) 1)
W . B R B BT PR B 3R B 1 359 fi], Xpert
R A58 5y BOAF TR PR 1 662 91, 3% 5% BH 4 1 Xpert
B 59 41 (36 ] 2 I 25 4% 43 B AT ) » Xpert 55 15 5%
BIPHHERI AR AR 1 300 ], ¥k B AN [F] BB AR A S BR [R]
—HREEEEEEA . X1 300 ] Xpert 58532 FH
PEMBRA DY A S AT A HIE 5T 28 i I T 465 4% 996 B 36 BT
B S,

1.2 {50 Xpert #00 R 48 e H & XA & .
t & E Cepheid 74 A $&4E, R & [ KE 9% 58 th A6 36
BEA S HbE 2 R R 3 Sk L R AR T 2 s R
5 K o il L T R (PNB) 85 35 L1 [ 2k o5 U1 2 4= 9
¥ARNF. THY T8 M OADC ¥ H Difco 28 .
GER A R FE AR EAR (H37Rv, ATCC27290) Ity [

24 il A2 10 ) i A RE T
1.3 Kk
L3.1 BREREI R TRGHE TR

JHe T SE bR AR IS A0 SR AL A bR AR A
WAV G INIE & AV S AL R % #F S 20 min,
TCHRE WA W 0. 1 mL #2202 R 1 B GG 73 1 i
JE 7K TR O MR UE L 42 4 v M 0 TR 9 Ak
F 37 CHFERbEFE 46 3 K K 45 JH M0 sk 45 5 ]
PG IR R 56 K.

1.3.2 PR FAALHIE % BOEEENLR
SRR AT AR T S AR D A 2 W 4
7 40.0 pg/mL.0.2 pg/mL,

1.3.3  FlfE-F MIC il & 76 % H1E A 20 5O o
A 2.0 mL A BEER K IO R 43 B3 1 2~ 3 J TR i 1)
Bt 55 IR W) — B T4 WO b R R 0 BOIOh R S 3 E
1 min A3, AP KB 1 5 & Q4
B . BDIC 8 1 me/mL Y T A M. K TR R ]
TH9-S W4T 20 f5 M B . 7E 96 FLICHF-AR 1, 1)
F1~8 LA IMA 100 pL 15 THO-S N7+ 4% 100 pL )
IR (32, 0 pg/mID A 1 £L 4558 1 fLIRST )G
B100 pL, #Ef7iEs 2 MR RS S fL.55 9 fLA G
U 25 BH PR X IR, 25 10 fL o 35 97 L T T X B
95 1~9 fLBAL I I AW 100 pL, EgbRtR H 4R
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YRR G N A 37 CHEE 5 d. 5 6 K.
A30 pLI &R UEBR A 1Y 0.1 g/L J1 K75 o (1, 4k
SEWEE 24 hoAnss 9 FLAE B 2L L M 7] K5 B
WEHAMAL. FIFE 24 hoid B Eiass R, WRE 9
LA R 2L, A RS 9011 KWLEE . MIC & L R 1)
VSRR uN 4 N E NS 7R 3

1.3.4 Xpert £l #l0 & 0 LB A8 . Xpert
Xof 285 K% 43 BOFFE BRI 45 R 43 Sk« 5 A% o0 BORF TR A Y (F
K P ED FUR K . Ct F8 IR ET 1 3R B {8 . ACt $5
PREF R Co (i 5l CoHZ 25 . Xpert XJ Fl 4@ F if
2y A6 I 45 2R 7 - AR S resistance £ . ACtE>
3.5 X F 48 - it 24 5 F 48 °F resistance K AG HH , ACt<<
3.5 X ) A - UK

1.3.5 Z07F DNA $2HC 4 26 %) B— 30 18 7% 2
1.0 mL AEFER K R B0 . R R R B O AL
([ Eppendorf 248 ,5417R)6 000 X g B.0» 10 min,
YR MR T IR B0 4, & B I A TG A H
ERIKPEY 11K ,6 000X g #0510 min, ULIHE B AZMA
200 pL DNA $2UR (B A TAY TRAFD R4 E
ViR A, % EP 8 T 1 A E iR &+ (100 °C., 10
min) SRJGHEE 4 CHE 6~8 h RIEFE 0 247,
1.3.6 rpoB LY 5y TP 1 rpoB 3 H
81 bp RRDR X fJ 8| # ¢ %1 F 5'-CCA CCC AGG
ACG TGG AGG CGA TCA CAC CG-3'.R 5-CGT
TTC GAT GAA CCC GAA CGG GTT GAC-3'"
FilEAETAY TERARA G . VI RFBERNR
329 bp. ¥ ¥4 ETALFE rpoB FE P 5 R 48 V- it 25 #H 5
9507 ~533 fiimi . SRR N 30 pl: PCR MIX(2
X)) (Fermentas A ®) 15 pL,2 pmol/L T 5
3 pL K EEZEMK 10 pL, DNA BifR 2 pL. 5 000X g
B A, & PCR P44 (BTN 7 H & 7] 5 Life Touch
TCI6) Hr 4 4 4 40 R 2 95 “C Wi AS P 2 min; 95 °C
35 8,55 °C 30 8,72 °C 45 5,40 NMEIH; 5 72 C4E
ffi5 min, rpoB & K ¥ iy b A T AW TR A

6 .

1.4 Soil2hb 3 7 Excel T/E 76 U 4E S0 B0 .
iz i SPSS19. 0 it AT G ih22 50 . THECERER H
A RR i R AR R o K, P<
0.05 N ZERA G 2EE L. PRIk — 80 R
JHl Kappa #:5; , Kappa {H >0. 75 F1f.

2 % S

2.1 1300 {51 3% 37 BH Pk 45 4% 43 BOFF B 6 ) A F 0 5
K ik L5135 25 B2 1 300 Kk 45 4% 4 BT B 1 PR
oL Bk 2 RS R O 1 011 BRI A T Rk L 289 B
X R AT 2 5962 B X S 4 f50E% L 338 A S A
fit25, MDR-TB 3k 241 ¥k,

2.2 Xpert FLGGIEFIAEF- 25 8A5 R HkE 78 1 300
1535 5% BAPE B Fm A H s Xpert A6 00 45 8% 23 A FF 187 FHPE
AR 5 26 R Kt AR A 991 Kk , ) 48 SF i 245 46t 1Y
FRAs 309 Bk, 3 B EUECH 989 fk . i 2y 287
P o bE 1 B0 T Xpert T 25 8y 22 Kk o Lo 91 7 TS 24 111
Xpert fURN 2 ¥k, LAHLBIE 0 SAniE”, Xpert K
FAE V-0 25 19 R A K 99. 31 % F Sl 97.82%
FHAE 0 AE A 92. 88 %6 BAPE TINAE A 99. 80 %6 , B 4F
A2 98.15% . Kappa {H=0. 948,

2.3 Xpert 5 Ho v R AR T 25 Bgs R A — B0 T bR
W e S A48 MIC g 78 22 Bk B 1] 3 SO m
Xpert & H 1 245 9 B bk . 6 Bk 7E RRDR X R A6 ) )
ZRAF; 16 ff /£ RRDR X K i) 2] 28 48, Hh 8 #k
L511P 578, MIC 7 0. 125 ~0. 500 pg/mlL;4 # K
L.533P %78 , MIC #Jk 0. 500 pg/mL;1 #k K T Bk %
A5 ,MIC g 0. 060 pg/mL;1 #h D516Y €748, MIC
9 1.000 pg/mL;1 kk 4 F518C,L533P XA s 5 2%,
MIC 3} 2.000 pg/mL;1 # %k D516Y,F518D XA 5
24 ,MIC 4 0. 500 pg/mL, £ 2 #k bb il i it 25 1
Xpert AHURM B P . 1 #R7E RRDR X SR 45 ) 2 58
A5 ,MIC % 0. 500 pg/mL; 1 #k7E RRDR X 4 £ £
E546G %78 . MIC Jy 8. 000 pg/ml., W1,

x1 24 #k Xpert S HIEFBEHH AR —BEHKHN RRDR U F & MIC 1
brA = FRAKR WG/ IR é;f;;ﬁ RALRET Ltgg:ﬁqz W 25 1 R (“:/I/ImLL)
5142 Sp g 1% A S CTG511CCG L511P 0.125
5798 BALF S I A S CTG511CCG L511P 0. 250
139 PF 1A B A A S CTG511CCG L511P 0.250
6353 BALF W13k AL A S CTG511CCG L511P 0.500
5321 Sp Sk r A S CTG511CCG L511P 0.500
6032 SP 1A B A% A S CTG511CCG L511P 0.500
91 Sp WA h A S CTG511CCG L511P 0.500
133 BALF Wik 1% A S CTG511CCG L511P 0.500
3504 BALF WG 1% B S GAC516TAC D516Y 1. 000
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gkl 24 ¥k Xpert SILHIEFI B FAH AR —BE%H RRDR U F & MIC &R
WA RARN Wi/ é;f;; JeAs bR ttgggﬁ" 45 R (WZA/I;’L)
10428 SP "iE =1 BC S GAC516TAC; AAC518GAC  D516Y;F518D 0. 500
4170 SP G e A% BE S AAC518AGC;CTG533CCG F518C;L533P 2. 000
10331 SP ik =1 C S CCG520CCA P520P 0. 060
10344 Sp R =] E S CTG533CCG L533P 0. 500
176 BALF ik h E S CTG533CCG L533P 0. 500
178 Sp HiE = E S CTG533CCG L533P 0. 500
V5096 SP "R o E S CTG533CCG 1.533P 0. 500
7788 BALF HR AR B S T - 0.125
3634 BALF Wik th C S Jo 57 — 0.125
6356 BALF IR A% E S TR AR - 0.125
33 SP WA =1 E S TR A — 0.125
122 SP g3 =1 E S JoRAE — 0.125
146 SP 53 rh E S Jo % AE — 0.125
10078 SP Bk h E oA R TEE — 0. 500
113-7642 SP HR 1% FA R GAG546GGG E546G 8. 000

T8 SP OB s BALE Sy 32048 I 100 9 9+ S O B0 s R Tt 285 5 — 3R Je st ot

2.4 AR[ENAYT ST B R - T 25 5828 AR EH 1 A

Fe gl 309 5] i 5 A - i 245 ¢ 28 At i PR B0 A I

Bk 2,

x2 309 B B E FE F i AR H AR L BIL2(20) ]

RAFE WA (=125) i (n=184) SAHIE(n=309)

A 7(5.60) 4(2.17) 11(3.56)

AB 2(1. 60) 2(1.09) 4(1.29)

ACl1 1€0. 80) 1€0. 54) 20. 65)

AD 1€0. 80) 3(1.63) 4(1.29)

B 15(12. 00) 18(9.78) 33(10. 68)

BC 0€0.00) 1€0. 54) 1€0.32)

C 2(1.60) 4(2.17) 6(1.94)

D 17(13. 60) 28(15.22) 45(14.56)

E 80(64. 00) 123(66. 85) 203(65.70)
*3 FIEFm R4 H B9 309 il 85 33 B E #R Y

L BlE TR E R ()]

FRIZ LR WG (=125  Hig(n=184) BB (n=309)

MDR-TB 94(75. 20) 145(78. 80) 239(77. 35)

iif R Afif H 21(16. 80) 27(14.67) 48(15.53)

it H Rt R 2(1. 60) 6(3.26) 8(2.59)

H.R 2R 24 8(6.40) 6(3.26) 14(4.53)

TE R g AR s H g 57 40D

2.5 FAREFTE 25 S ALK B 309 451 F 5 X B T Ak 1
FBIIL 25 s SR A6 AR 1 i 25 28 A2 At Y 309 4
B MDR-TB 2y 239 f, e giif o 94 #5234
oy 145 Bl WA A R, BAR A % MDR-TB

Mhtb b B EM & A EF LG E L =
0.552,P=0.458) . 309 i £ & X I 18 Ak 1 2% 78 24
iRk 3,
3 3 ®

FAE 38 5 5 45 8% 53 BOFF B DNA R ) RNA
KA B WAL LA B ARG S5 A B RNA 1KY
SRR AL A A BHWT RNA 5% 72, fff RNA fildg
Y A i fs 1k, AT T3 s A8 T2 . RNA RE W B
P B Y rpoB 5 [R 2 AL . 45 A% 0 AS AT B X ) A S i
2 FZH K rpoB FEH & A AR B, X S AR 8
B THAE rpoB Y 81 AN JE DX S I A - it 25 2k o
X PN 45 F o A8, g /b i il 3R 4 A sl 2k . 95 %
DA B R AR ST 25 5 rpoB 3 A8 6. AR BIESE LA
Fb A9 25 B < B A i Xpert R 48 1 i 24 K5 Hh 1 2
BORE Ry 99. 31 %, 8 5 BE O 97. 82 %, BH 4 90y
92. 88 % . BH It T AL K 99. 80% , Xpert 5 Hu 5] 1 24
i) — Pk A i (Kappa {5 = 0. 948) , 5 [& 4 4M i B
AH—F% R LU 45 5 (22 i) B ) 3 B0 B
PR 16 451 X 46 00 21 2% 28 ) HE 47 %5 1F 5 BHE T30 {5
92. 880 #E i F] 98. 06 %0, i B R M 25 £ AT ik 2 T 5
BB BE T 25 B I A, 4 A I F Bt — R kA T
FAVK A2

TE 22 ) F RO Xpert F 48 F i 245 Kz A —
R BRA L 4 B R AR e S TR P A 16 BRI 5
L6 BRAKS H R AR, A L L511P,L533P
i th R 33X 2 AN SR AR AE R B b 2 R IO
JRRE A B Tif 245, MIC U 5 25 R 7E 0. 125~ 0. 500 pg/
mL, F L2 5 g5 R — BB oL, xFF 6 il
JF ICHEAS AR A A 4 4] E 454 .1 4] B #REHF0 1 4
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C ek 28742 . MIC 4 0. 125 pg/ml, S BU, 7] fig
ST IR ET G B A 48 3R 5 300 M B L B0 T Xpert
FH AR 2 D s o A T 56 DR 05 P ) 2 355 % PR PE 79 Tk
PIRBEAR R A BEA R LS RA 8. MAR-
LOWE %" I 3 MR P JC 28 48 1 Xpert & H ifif
25, ¥ s R B REH G R B AER . 1 RUFAT %
WS E BRE 6 20 (6 1838 . 7E 2 fi) 3% 78 24 11
Xpert Fl 4 - i 25 A 46 A bR A . 1 il 76 81 bp Ay
RRDR Z A 2] E546G 2748, 1 1) o ki i) 51 58 4%
A fEJ& RRDR 2 b H il X 38k (9 7€ 28 8 ok 53 5 1
fif 2511

TE e v, 28 3 R B0 1 T B 5 AR T Bk (I
JPa 3 CCG520CCA, & KL R M A8 P520P) . % I #k
Xpert A Ay ifi 24 5 b A7 2 K0 A ) 48 SF- Uk MIC Sy
0.060 pg/mL, [EHNIMFZ HAL B W RIE T 7 81
bp ) RRDR [X T Bk 4817 X i, 76 /0 B0 1l v
Xpert HAfE X I TTERZEAE . AT AT RS S0 P

1€ Xpert iREG BT 5 2578 35 507 — 533 i 45 1Y
BREN L E BREF X R 528 —533 7 45 D £ X 523 —
527 A7 . C 3B XY 518 — 522 £ s, B ¥R & X
513—517 v s M A &N XF R 507 — 512 i 5. 7E
309 RS H A48 22 AR S 4 of L DLE 84 (65. 70%0) |
D R4 (14. 56 %6) F1 B 4 (10. 68%0) 4 F . X 5 Fl 45
S 25 5 AR v 5 L 531,526,516 {3 A kg g,
A58 45 R 5 A B B BT E AR A0
BEVE R A BREF LA 11 B 5RAE  BARAE &
TR H 28 A8 F BREE P BB AS 155 (3. 56 00) o {H H 8 il
A GREF TR Y 511 A5 i 7€ A8 3 T 245 R BURR L B R
AR A IS RAZGPERA -8 X5
GURBANOVA 2522043 38 4 — 3%

I V- i 25 W] A AT 22 25 25 % i AR B, A7 HGE
3 90 Vo Fty TR AR 48 S 10 TR R X S R I 25 AR
WFFE 45 W WoRn L 78 309 ] Xpert 46 H A48 - it 25 19 14
i MDR-TB 5 77. 35% ., B 78 & 36 # # b MDR-
TB 1 He 5 (78. 80 %) 4 /& F #W13A /& (75. 20%6) . A
W BIRBREZER LG I E L (P>0.05), XL
X Xpert £ H F 48 F- if 25 B AN 45 B 2 | I PIE
IR N FE M BE T 22 25 ) A] i . OCHERETI-
NA ZE R TE 153 6] Xpert £ ] 48 - i 25 1Y B Bk
i, MDR-TB (j 86. 9%, /i FARBI R 45 K. /T e 5 W
PR R A [ o L [X 22 S 45 5
4 % it

Xpert (R 5536 T FI 48 1Tt 25 25 1% 53 BOFF 1 i 5
S PR SRS DL L v R R R AR R R AT
MDR-TB b 3 i 25  (H b B i R T5 B 2h A R E 2y
S T TR 2 R DR 5 A T

%k
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