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Abstract Objective: To explore rapid diagnosis of GeneXpert MTB/RIF assay (Xpert assay) on tuberculo-
sis by comparing Xpert with four mycobacterium tuberculosis (MTB) detection methods. Method: From August
2015 to February 2016, 536 patients were included in the study, 3 sputum specimens from every patient were col-
lected for smear fluorescent staining, TB-DNA PCR. Xpert assay. L-J solid culture and MGIT960 liquid culture.
Sensitivity and specificity of 5 detection methods were compared. Result: Sensitivities of smear fluorescent stai-
ning, TB-DNA PCR, Xpert assay, L-] solid culture and MGIT960 liquid culture were 42.97% ., 57.57%,
62.43%, 54.59% and 62.43% , respectively. Specificities of five methods were 95.27%, 99.21%, 98.42%,
88.97% and 88.19%. Among the smear-positive patients, the detection rates of Xpert and MGIT960 liquid cul-
ture were 99. 37% (158/159), 98.11% (156/159) respectively; among the smear-negative patients, the detec-
tion rates of Xpert and MGIT960 liquid culture was 34.60% (73/211), 35.55% (75/211) respectively. MTB
was detected by Xpert and MGIT960 liquid culture from 220 patients, in which 32 strains were resistant to rifam-
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picin by two methods, 179 strains were sensitive to rifampicin by two methods, 8 strains were resistant by Xpert,

but sensitive by the proportion method, 1 strain was sensitive by Xpert, but resistant by the proportion method.

The two methods had excellent consistency (Kappa value 0.85) Conclusion: Xpert assay has similar sensitivity

with the gold standard MGIT960 liquid culture in diagnosis of tuberculosis and can rapidly screen resistance of rif-

ampicin. The method is worth expanding and applying in clinical practice.

Key words GeneXpert MTB/RIF test; Mycobacterium tuberculosis; detection; MGIT960

S5 A T A5 A% o AT R R G 5] R 1 18 M AR
Yei o Rk i S AR e 22— 5 Ak
U 2017 AR AL 2016 SF R ERT KGR E Y
104007, HES R S EOIET-29 170 T N8R &
BR10 RIET-REZ —" . Bl WKL K =45
B 43 BT B RS I 7 32 A B 1R G €0 B K 1k | A R 8
AR, Hod BRI R PR Y 0 B R TR T T AT B L IR
AR 2 B2 AR 5 000~10 000
TR A BB Y . B R R A I Y A b o (ERE I A
KOHFEE P2 LR E R,

Wl %5 57 T A W F R s K L L FR TR
P ARG IR R 5w IR TS LA 2,
AE T L MUK R M A BT
Xpert MTB/RIF i 56 (Xpert) J& 3€ [E Cepheid FF
R4 H NGB R IR &, BB 7E 2 h N
ARBTG5 AT
PR R 5 S R AR T 24 B A o AR 09 F s A (RS
I 15 min, R FE S 08 P B R LA TR B L R
PBE SRS I T — A A B PR G b R AT %)
IRBE R 4 4, R D AR M Ay S v T
ARk . AR Xpert 5 H B R DI 25
B AT 3 1 26 6 E B PCRHI & I B Ko ke
FF B8 55 26 0 7 325 00 A7 HE A 3 Xpert 78 25 4% T
A2 W R IR F
1 #RlEHA%®
1.1 FRASRIE

WA 2015-08—2016-02 F& B 4% 95 X 2% 46 19 [+
—BHEW 3 R ARSI 536 Ay, H 10 g
Wi A B 8, 6 19 Xpert $iz #1528 8¢ JC 2L, 12 f] {X
MGIT K; 3215 44, 8 ] % [C B AR K 3295 4. 3 Bl N
MGIT $:35 5% KBRS IR 5 3 G M A G
ST A97 il . AE 497 I 3 L 370 32 K A il 45
Mol 25 e M S L 127 B A R Ml 45 2% B (& 10
BIARGE % BT B, 6 BN IR D . ABFsE &
LT 45 0 B A T A0 B B St .

1.2 EEAUE S

Pt PCR AN EE ABI ARl ViiA 7
Pt B PCR £4:, TB-DNA PCR # ll 5% JH ik %
I [R5 4% o0 B AT B A% BR 9 6 A D ik 7] 2. Xpert
for i & gt M H e £ 0 &, i1 38 B Cepheid 24 A 42
ft, BACTEC MGIT960 43 4% #T 18 15 2 A0 & J H
Bic 2 4 A FF TR 35 37 3K 0 &l 95 [ BD A R R 4L

PEICHUIR Y (3 L R P A vk B I 8 R LR A O
(RIF) 25 8085 57 W BO0) i 255 o8 H R (PNBD 15 7% MK
W A BRI N RAEYEARLNF .
1.3 ik
1.3.1 Oty fs WIM(EZEW LR ER
LR ) AT R A O 9 gk,
1.3.2 A AF B BRIl plvk 25 %8
(AW S B0 E R B MR ) AT, AR A A
G AV A AN, IR 7 E 20 min, JoR R E
We 0.1 ml 4250 B ER M2 RS F8 W b, i 37 C R 9%
FERGEIR L 3 R B I SR 45 A I & 56 d,
B % PRAE TR AR 2F — 20 ORI AR 7 b3 2 B, AR
LA 40 pg/ml,
1.3.3  BACTEC MGIT960 438 T B 55 55 A3 I
oy KR WO OIR BE 3R K I R A BACTEC
MGITI60 73k T P 45 37 A IE A7 K I, 7™ 4% Fie HE 45
YEULEH B UEAT 8 0E . AN SR 87 PH M AR A5 3 3 U A
Prmg g 6 R B 4 22 e T4 AR K CPNB AE K
B R BA M L B 8 N S B R A K

1.3.4 S5 5y BOFF i 28 6 E & PCR #& U ( TB-
DNA PCR ) R M k522 3 N 45 8 7 B AT

iR e e X 7 & (TB-DNA PCR ¥, W
A 1T~4 5K 4% NaOH L R 18 4), 5 i Tl
15~30 min i, ] 1.0~ 1.5 ml B L&,
12 000 r/min &> 5 min, F L7, ULIEN T & A 3
K 1 mlIE%), 12 000 r/min &> 5 min, 5 I
. H1.0ml KE/KEEE 1,12 000 r/min &L
5 min, YLIEEHEM 50 pl DNA $2BOK 5E /R 2
B E AW 10 min(GRZEABIT 1 min) , 5 E 4°C
#E 6~8 h,12 000 r/min B> 5 min B 7§ 2 pl
it PCR [,

1.3.5  Xpert & HelH &0 vl e, &
S 1 2 1RA R GIRA G AR FE 15 min, B
AEER S AR AR 2 mL A Xpert 20 R & 6
PR F & GeneXpert {48, TFEE M, B 3h 3
TE VR RE S L [ B B PR RE A L B 4lifk DNA.
AR T B B RE S DNA FH FE & W AR
& PCR 1IE P 152 B I, f S5 o A #% Bl ) 52 45
A, Xpert XF MTB 455534 : MTB #i th Fl R K
. CT EAEHATEA B . ACT #5454 70 CT
50 CT M2 2, Xpert X RIF i 24 fi4 £ ) 2%
B4 . RIF Resistance # 4, ACT>4. 0, RIF it



+ 958 - I AR 1 V2 2% i

#
el

2 ; RIF resistance £ H , ACT<4. 0, RIF #{,
1.4 Suit2fhbs

#H37 Excel RICHE S50 B4 . i2 F SPSS 20.0
AT G220 . RO BER A 4 R
GEit o R FH DUAS R0 " K, P<<0. 05 A ZERA
Gt E X, 2 ok — 85 R F Kappa ke
5, Kappa {6>0. 75 ~1{l.
2 #£R
2.1  MGITI60 ¥ A 55 3% A % G [ A 85 572 15 Yo

MGITI60 ¥ 1A 35 35215 Yo % K 2.80% (15/
536) , & QI AEE F2 15 e 2 2. 0526 (11/536) ,
HEE Y ITE Y H R 0. 56 %6 (3/536)
2.2 5 RO IR R I &5 R o BRE B 0 RO S Ry
S

497 B R, 370 91832 Sk il 45 A% Bk 25
MR 5, 5 Oy vk 9 REOEROBE R S R L PH M T (i
(PPV) B BUMAE (NPV) K i B (ACC) 45 3

L3R 1,
2.3 TEMSE A, Xpert 5 4 b5 WA RS 77 19
L3
PLUR B BHME S | 170 )2 . 46 159 Bk B FE
fili 2% % #5 A 1, Xpert K H % R 99.37% (158/
159), MGIT960 }; 35 # Hi % F 98.11% (156/
159) s 78 211 {19 F B PRI 45 4% b AR o L Xpert # H
KON 34.60% (73/211), MGIT960 5% 3% # i % N
35.55%(75/211) . JGit ik b BH M s Uk A FH % b
A, Xpert 54 brifE MGIT960 W4 55 5% 2% R L4
T2 L (P>0.05), 4558 LE 2.,
2.4 Xpert 5 LR 4R 25 e R e —sork
TE 220 1] Xpert Al 5 35 5 35 AV A b5 A h
W& BT 255 32 91, U 179 5], Xpert F 48
S 243 10 B 4992 BBURR R 8 ), Xpert ) 4 S R
Lo A 3 ik 245 o0 1 . 2 O i A I R AR T i 24
A5 —3ME (Kappa {8 0. 85), 45 L3 3,

K1 SHERSETERVNAENHRE SREHIERNE AERNER EHE

fiti 25 % 4 (n=370)

A& (n=127)

LoRlIIRES i i BT i BERIE/ % K/ % PPV NPV ACC
B R 159 211 6 121 42.97 95. 27 96. 36 36. 45 56. 34
TB-DNA PCR 213 157 1 126 57.57 99. 21 99.53 44,52 68. 21
Xpert 231 139 2 125 62.43 98. 42 99. 14 47.35 71.63
A 202 168 14 113 54.59 88.97 93. 52 40. 21 63. 38
MGIT960 231 139 15 112 62.43 88.19 93. 90 44.62 69.01
®2 ERRFAEMRRAAEMEZEES O ASRE W I IR P2 W TR oK . AR SR A
Xpert 5 &R REE R LR 5 B AN TR] 1 5 32 460 I 98 B A v 85 4% 43 BOAT 1A DAl
Wobpem o pert MOIT9S0 o, b IREES LW A ARIE, 85 R R Xpert 12 W7 45 1 1 i
B BAYE B4R B BE N 62.43%, 5 4 bR i MGIT960 1y sk &
RSB 158 1 156 3 1.013  0.314 62. 4300 — 30 IR f B KK IR AN B TB-DNA
(n=159) PCR 40 %5 19. 46 %, 7. 84 % 1 4. 86 %, 1 HL7E
iiijﬁ 73 138 75 136 0.042 0,838 i%iﬁﬁ:@{iﬂ?%ﬁqj,ﬁ:tﬂ%ﬂy 99'37%:7?:%%%
R N 34. 60 % , VBl Xpert BB 5 = il LUK
At 231 139 231 139 0.000  1.000

®3 Xpert SLEBIEMBEBFHHLERN—F M
Xpert SRR M HOA 0 AR 25 8L

At Kappa fi

2 ifit 24 U
i 25 32 8 40
R 1 179 180 0.85
it 33 187 220
3 itig

FI T AT 2 42 R 30 a5 O e R K 2
— BT R AR A 2 90 T3 ) A AR 3
AL, 20T S AR I R 12 T A < b o, (ELA% B B AR T D7

P 0 HAE U B AR AR B9 AG I | L H T RE 52 4F S5 1Y
i L, nTRE S R E R R A G,

1 MGIT960 K7 7% K6 H B9 15 Bk AE 25 4% 4 B AT
P (NTM) A6 i B4, Xpert K i 357 4 B
P U B Xpert X458 0 B AT 0 A = 09 R S 0L 1
[7i] Ik 3 45 7% X T 4% BT Xpert BH M B AR A 10 85 2
B NTM, T2 G K i — 25 5 NTM A 5¢ 1k
TR b e

Xpert 7€ K I F) 45 - i 25 w0, 5 4 b o Eb i) 3
B AF A %R 95. 91% (Kappa {H 0. 852) . A 8 w5 1Y
— Pk, 76 8 Bl Xpert K H i 24 1 25 8 0 G
PRAH A 2 )k B a O AIG, TTRE S EUR AR AR
T I B R AR R 45— — B 55 6 BT RE N
T8 28 748 5l 5415 B2 T 24 A1 O i 58 A8 A e L 1 Al



512

PR% %5, GeneXpert MTB/RIF 156 5 4 Fb 45 8% 43 BOFF A Jr vk 1 HL 3 .

959 -

i Xpert Sy 85U B i 245, 7] Be 5 R - it 2Y

TRIE X 2 Y 5878 B S TP 25 56
Xpert 7E12 W 45 1% 95 B, [8) B 38 45 R 48 °F it

2, BT R AR A PR | 22 4 BRI S A A

HE A AE— MR BRPE . O Xpert B A A X5

B A S X6 T 28 B AN 3k L IXC L 45 8% BB 3 AT B RO

ARFH I IR B ] . QX T iR B3 B AR I

G ImIRHEATER B L., BARIFE—EMA R H

Xof PR 7 A AR T T 24 K ] BE T 22 245 S5 A% . 12

W &4t A% AR 42 1 T 245 235 4% 0 1) 1% 1 B B 2 0 i IR

e

5% Tk

[1] World health organization. Global tuberculosis report
2017[M]. Geneva,Switzerland: WHO,2017 :262.

[2] Reed JL.,Walker ZJ,Basu D, et al. Highly sensitive se-
quence specific qPCR detection of Mycobacterium tu-
berculosis complex in respiratory specimens[J]. Tu-
berculosis(Edinb) ,2016,101:114—124.

[3] LiuD.Zhao B,Ou X,et al. A novel isothermal amplifi-
cation-based method to detect Mycobacterium tuber-
culosis complex[J]. J Microbiol Methods,2018,145:
59—65.

[4] Boehme CC,Nabeta P, Hillemann D, et al. Rapid mo-
lecular detection of tuberculosis and rifampin resist-
ance[J]. N Engl ] Med,2010,363:1005—1015.

[5] B, EF. SR LmERIEMELMI I
A N RTUAE AL 2015,

[6] REZE4E.5k 3 . BEHi. T-SPOT. TB Ml GeneXpert-

L7]

(8]

(9]

(10]

(11]

MTB/RIF £ i 75 45 812 W b 9 B2 A L. s DR Ift ¥ 2
Z7:,2017,30(5) : 777 —780.
T AR B 2 S S5 A o o) 2%, AR S5 A% 00 BURF TR I 592 36 2
BB AN G 5 AL R FE A S B VR S 0 1S I
LR [ ], i A 45 8% 00T g %% 35, 2016, 39 (6) «
438—443.
Rahman A, Sahrin M, Afrin S, et al. Comparison of
Xpert MTB/RIF Assay and GenoType MTBDRplus
DNA Probes for Detection of Mutations Associated
with Rifampicin Resistance in Mycobacterium tuber-
culosis[ J]. PLoS One,2016,11:e0152694.
Pandey P.Pant ND, Rijal KR.et al. Diagnostic Accu-
racy of GeneXpert MTB/RIF Assay in Comparison to
Conventional Drug Susceptibility Testing Method for
the Diagnosis of Multidrug-Resistant Tuberculosis
[JJ. PLoS One,2017,12:e0169798.
Tan Y.Hu Z.Zhao Y .et al. The beginning of the rpoB
gene in addition to the rifampin resistance determina-
tion region might be needed for identifying rifampin/
rifabutin cross-resistance in multidrug-resistant My-
cobacterium tuberculosis isolates from Southern China
[J].J Clin Microbiol,2012,50:81—85.
Zetola NM, Shin SS, Tumedi KA, et al. Mixed Myco-
bacterium tuberculosis complex infections and false-
negative results for rifampin resistance by GeneXpert
MTB/RIF are associated with poor clinical outcomes
[J].J Clin Microbiol,2014,52:2422—2429.

OlA5 B #1.2018-06-23)



