748 - PR EE2E 20234F7 5523 555 78] China Tropical Medicine, July 2023, Vol.23, No.7

B EHe
GeneXpert MTB/RIF AR TG54 53 B b A1 A ~F- i 24
B R S AR FRAE A B b

S ST - s & A 5 1 A
L =W g R sl e R =W 57200052, =TT Bz JHetms SAs R A= B va ot RS =3 572000

WE: BM 581 GeneXpert 25 1% 53 B AT 1 K A1 45 - 25 (Mycobacterium tuberculosis/rifampicin resistance, MTB/
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1135 25 50 36 AT GeneXpert Ki il o 5 5R 4 234 (R AE AR IR B B R KE 75 A1 GeneXpert K6, FH K HE 58 43531 hy
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2 X ()'=36.775,P<0.01) ; 5 BB F2 55 LU 8, 25 G143 L (¥'=9.908, P=0.02) , LA A 7245 50 S5 i,
GeneXpert K6 M 75 125 46 M 25 4% 43 KA B (Mycobacterium tuberculosis, MTB) Ft 72 45 B8 F1HS S 3 43 51 24 91.04% (1 240/
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IR AR L5200 A B TR RSB NS W RAYT o A X R AR 250600 rpoB 2 IR S AR R 5 82 & AR 7R HRET B IR
AL IEF CRAE R

KRR BRI ; GeneXpert 45 4% A ST A B AR -1k 245 s FIAR - 24 5 rpoB JiE R 58 28
FESES:R2 XEERIEE:A XE4HS:1009-9727(2023)07-748-06

DOI:10.13604/j.cnki.46-1064/r.2023.07.13

Application of GeneXpert MTB/RIF technology in rifampicin resistance gene mutation of

Mycobacterium tuberculosis
LIN Yongtong', MAI Shikang’, HUANG Long', LI Yonghua', WANG Guanyu', CHEN Licui'
1. Sanya Center for Disease Control and Prevention, Sanya, Hainan 572000, China;
2. Sanya Dermatology and Mental Health Prevention and Treatment Center, Sanya, Hainan 572000, China
Corresponding author: LIN Yongtong, E-mail: [fly-345@163.com

Abstract: Objective To analyze the accuracy and feasibility of GeneXpert MTB/RIF (GeneXpert) detection in the
detection of Mycobacterium tuberculosis and the characteristics of rifampicin—resistant rpoB gene mutations. Methods A total
of 4 234 sputum samples from suspected tuberculosis patients diagnosed in Sanya tuberculosis designated hospitals from 2015
to 2021 were selected and subjected to sputum smear, solid culture, drug sensitivity test by solid proportion method and
GeneXpert detection. Results  The positive detection rates of sputum smear, solid culture and GeneXpert of 4 234 sputum
samples were 29.24% (1 238/4 234), 32.17% (1 362/4 234) and 35.40% (1 499/4 234), respectively. The positive detection rate
of GeneXpert was higher than that of sputum smear, and the difference was statistically significant (Y’=36.775, P<0.01). It was
slightly higher than solid culture, and the difference was not statistically significant (¥’=9.908, P=0.02). Taking solid culture
results as the gold standard, the sensitivity and specificity of GeneXpert for detecting MTB were 91.04% (1 240/1 362) and
90.98% (2 613/2 872), respectively. According to the proportional drug susceptibility test results as the gold standard, the
sensitivity and specificity of GeneXpert in detecting rifampicin resistance were 96.96% (96/99) and 98.86% (1 128/1 141),
respectively, with the consensus rate of 98.71%. The accuracy of rifampicin resistance in GeneXpert group without probe
mutation was significantly lower than that in group with probe mutation. There was a statistical difference in probe mutation
frequency between newly treated and retreated cases. The analysis of rpoB gene mutation frequency characteristics showed:
Probe E (50.00%) > Probe A (22.12%) > Probe D (14.42%) > Probe B (6.73%) > combined probe (5.77%) > Probe C (0.96%).
Conclusions  GeneXpert detection can quickly and effectively diagnose rifampicin—resistant tuberculosis, which is helpful
for early clinical diagnosis and treatment. In this region, the rpoB gene mutation probes of rifampicin-resistant tuberculosis
mainly occurr in Probe E and Probe A, with the least mutations in Probe C.
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25 K% 9 S 45 4% 53 BOFT T8 (Mycobacterium tuber-
culosis, MTB) B Y 5] & , Jt Hoit £ 25 25 7% 9% (multi-
drug—resistant tuberculosis , MDR=TB ) Fl1F| 4 ~F-ifif 24 45
¥ %4 (rifampicin— resistant tuberculosis, RR-TB) X} 4=
BRESAZIIRA T TR A2 R IR B B St S
T H:2H 2 (World Health Organization, WHO ) 2020 44>
BRESRRAT A H, 2019 4F 2 BRFE £ RR-TB 2977 50
JIN Hf MDR-TB (5 15 78% , 1 v K B 1 A
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B RER T B IS W ANG 7 I R] DA T (5 24 25
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FAEF- (rifampicin, RIF) TR 2500 %, R 3 2
30 A 22 24 25 % 05 RIS 25 25 4% i AAH X 2 — ¢
GeneXpert 25 4% 7 AT B8 B A 4 - 1 25 (7 K GeneX-
pert) 5 I 52 A KB 52 20 2¢ 06 7 8 A i B R
(polymerase chain reaction, PCR) [ J5iL ¥ , 52 1 M 78 55
FIE -1 254 G rpoB 55K 81 b (14 ) 4 - ifi 245 PR X
(rifampicin resistance determining region, RRDR) ) 5
MAHE B W5 T AR E (probe A~E) >k SC L [A] B
AL MTB ) A -1 245 3 P, ARGl i F 75 2.5 h
SEI. WHO HEAAZ SR ] T2 W AN R 2 LA 45 %
T, TR IR 24 BE DR BEAT A o AR SC H B9 7E TR
1 GeneXpert ¥ 12 Wi H) A ~F- i} 24 £ 7] 7P A 1
VU KTt 24 rpo B 3 R 58 A8 R AIE 19 43T o
1 #ERERE
1.1 FEARR . 2015—2021 4F = T 45 R B >k
DT e o PR P 1 B R GE Y T R G- A
TR B LR GE,  Ir A I R = S5 A% S 5
EE/10 8
1.2 AACRR U =TT R0 E R B 2015—
2021 4FIZ W 1 ] BE M5 12 18 B AEAS o il gl A% )
B IR 112 W s v DA N K IS P T 3k 2 & LA
L P UGEREAR A I 2 A . SR S R A5
A BERE AR B[R] — 0 AR B REAS T R Uk | [ A 85
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PRAEAS A b O 8 AR PEOER AR R TR, B B (T 141 7K
PR o LRI TSI 2 X AR B 11 4 384 151 £8 5 (A 245
ST R R B, HIBR AR 79 0y B AEA 18 (55T
YUFEA (21 10 GeneXpert K 2R WK REAS , 5 2% 4 266
TIREAR BT 04T
13 FEeaAt IR DRV AR R A 1T
PURR LU TR T %P Q3 B 1 R i (O R P v IR 57
TR G B IR R RIP 55 245 15 97 5k 5 4% NaOH T

A S5 2 PRI . GeneXpert MTB/RIF #6048 & Fic
£ Cepheid 2> Al #2141t

14 A gk Fe RS AL S5 00 5 R 00 HLRR )Pt
SR ROFF R AT IR B R R M B R AR R A
WHO S5 4255 24 I Tirf 245 1 W 0 T )4 2 %) 1 4k
(B35 K 25 e g, T 85 TRTAR R A T TR 8 6 R 4T
i} 25 P46 I . 4% B8 Cepheid 23 7] Y GeneXpert MTB/
RIF 12057 & 156 I 5 4524 20 BR 64T GeneXpert MTB/RIF
o, 48 R i Tl B . AR BRERET A A 1
(cycle threshold, Ct18 ) , 24 X FEFREF Ct{E<38 BI ky
B , S22 000 R TEA8, B 7R AR AR (1) DNA $2 U 54% B¢
B BAEHE RV (polymerase chain reaction, PCR) i)
i, 5 AR 2 0 2 AN ERER CoE <38 BV Sy A )
MTB . 25 B A I 4 SF- it 245 1) Stk 78 MTB £5 57
PETF AR AR 0] CoE AR CoE =z 22, BP A CLfH , Y
A C>3.5 B 7R X R 25, 25 A Ci<3.5 B B 7R X
Fil - HURR

1.5 JREH WA B AR IR 0 R R U R R
] G R BT s 25O AT & AR S LR = ht
YIS I B A BOK s B 25 O 4 45
¥ 43 B T B v BR H37Rv (ATCC27294 ) #6524 8%
TR A

1.6 “itE b N SPSS19.0 Gt ik f7 48 it
20T, X 3 IS [ RGI Jr vk BH A A H 30 L3R
BEXT 7 K3, P<0.01 0 22 A G2 2 X, DA BE
FRuE bR AR F I GeneXpert 35 K6 45 5 Y
R PR B O | BTSSR A
— 3. SR Wilson fli i M AT A % 95%CIHE ;R
FH Fisher i VI A2 15 647 T AL 0] ) LUK, P<0.05 Ry 25
S G S 2 IR 56 T 1 1 — MR H Kappa
K50, >0.75 Ud B 5 22 B — BT, <0.4 BB — 3K
PERE 2% ,0.75>Kappa=0.4 1B — 25k —H

2 # B

21 EAEMHRZAAEL EEVESSEETEHE
B MR ARAS R B EAT T U A AR RS SR H Gen-
eXpert IR 4 266 141, b 28 B AU SE 3E |, 5 Bk 32 f91)HE
iR RO IR, AL 4 234 B 5 e AT RFF IR &
HEREAS s v AP A HR 3R 43 51 Oy 29.24% (1 238/
4234) .32.17%(1 362/4 234) .35.40% (1 499/4 234) .
GeneXpert 1 FHPE RS %5 TRIR R, 22 58 Gt
B X (¥'=36.775,P<0.01) ; W i F [R5 57, 22 5+ o4
e X (=9.908, P=0.02) . LA 1A BS 3% v,
GeneXpert 2 K5 I (1) R BRE Re 5 B2 L PHME S04 L B
PETFIAE A3 514 91.04% (1 240/1 362) .90.98%(2 613/
2.872).82.72%(1 240/1 499) .95.54%(2 613/2 735) ,2
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i 5 A 45 AT 8 R 91.00% (3 853/4 234) , Kap-
pa {4 0.799, Wi — SUHE B 45 5 P Uk A Rl i) R
JE RE SR BE L PHPE TR B AR 4 50 R 73.64%
91.82% .81.02% .88.02% , 2 F J WL A6 45 SR AT 5 % Ky
85.97% , Kappa {84 0.671 , Wi & — ik —k, W 1,
2.2 FIAR-F it 2h A 25 R 5 AT GeneXpert I £
FIAE Tt 245 109 151 L5175 245 kst R e T 245 99 481
2 T ARG I 7 o ) A S RS I 235 SR A B R o 98.71%
(1 224/1 240) ; R ] Kappa ¥ 5, K {5} 0.91620.75, 2
T 7 % B4 G 0 45 S AT 3 — Sk o AR T 24 A
A S I TCHRET A~E 578 B LU 7 25 st SR 3 iR
A 4 BRI 25 5 104 B BRER 248 (H H ik 2Y
B AN 12 6 R AR BURR, DS R 2 s A
F TS 25 00 4t 2 21 (R 7 X A 3, 22 S A
it L (x°=0.325,P=0.569) , GeneXpert K41 575
2 7 ) A T 24 3 PRGN %) o 10 1 B JCHR A 58 AR 2
B W2,

2.3 GeneXpert KA d 25 R LA X R 547 Gen-
eXpert MM 245 PR A5 I ) 58 ~F- 5 A8 25 21 2 28 53 331 Ry
A A 22.12% %4 B 6.73% R % C 0.96% K% D

14.42% FR%F E 50.00% %G PREH 542 5.77% 5 6 11|15
AR 9E A 435k AB AD . AE .DE }2 ACE. 7F
104 {51 77 76 B4 298 A8 1% 1) 48 - i 245 955 491 vh L 9036 4
67.31%(70/104) , 2 15 1 32.69% (34/104) ; #1136 F 4
S i 24 95 0 b, BR T 5 AR Y & A R A N R EE A
24.29% AR%5F B 7.14% 454 C 0 REF D 14.29% AREF
E 51.43% A R RAE 2.86% ; & iR FIAE it 245 9%
b BREF SRR 1Y R AR B IR IRER A 17.65% FREE
B 5.88% . K ¥ C 2.94% . K ¥ D 14.71% . K % E
47.06% A TREF 578 11.76% ; WG 4 (I S AR BT 5
AR5 Ky AE FUFN AD B 5 5896 20 1 1 B R 4 58
ARy A AB Y AD %! DE A % ACE %!, RR-
TB AN [ PR A 5 A8 B 2245 A S IR 9T S8 A AH S PE 43 AT
K H Fisher ifi VML S35 64T HLS, MR 41 5 B iR 4
[ R S AR 3R LA 22 S A e T2 7 L (P<0.05) , L
%3,

2.4 GeneXpert#RA T L W4  GeneXpert I X A [H]
PRFE SR R S IR AN [R]85 R 5 8 B i vh
SERE T BOFF TR T DNA BEAR W IRV E A o GeneXpert
A0 R PR 9 AR 45 SR B AR R PE I 2 LR 1

F1 UUBEMREE IR EAE LLBIRWR A GeneXpert AR BAEA U2 BE

Table 1 Comparison of sputum smear and GeneXpert in the detection of sputum samples using solid culture as standard
. . ) [ 145555 Solid culture 2B Sensi- 4557 Speci- 4% Coinci- PHPETUNE B E
Kl 757 Detection i Kappa {8
BHAE Posi- AP Nega- tivity ficity dence rate Positive Negative
method (95%C1H/%
tive live O5%CDI%  (95%CI)% (95%CI)/% O5%CHI%  (95%CI)%
PRI Sputum 73.64 91.82 85.97 81.02 88.02 0.671
smear (71.20~75.95)  (90.74~92.78)  (84.91~87.04)  (78.70~83.14) (86.79~89.15) (0.647~0.695)
BHP4: Positive 1003 235
Bk Negative 359 2637
GeneXpert 91.04 90.98 91.00 82.72 95.54 0.799
(89.37-92.48) (89.86~91.99)  (90.10~91.89)  (80.69~84.58) (94.68~96.27) (0.779~0.819)
PR Positive 1240 259
BAPE Negative 122 2613

2 GeneXpert MTB/RIF 1 5 L3 25800 I 48 T 24 45 52 19 He 3t

Table 2 Comparison of GeneXpert MTB/RIF method and proportion method for rifampicin resistance

e 9132 2454 Proportion method FESEPE Speci- £ K Coinci-
A N . N RIPE Sensitivi- Kappaﬁ':i
Kzl 757 Detection method i 25 R . ficity dence rate
A1 Total  ty(95%CI)/% (95%CI)/%
Resistance Sensitive (95%Ch)/% (95%C1/%
GeneXpert 96.96 98.86 98.71 0.916
(90.76~99.21) (98.01~99.37) (98.12~99.29) (0.875~0.957)

it 24 Resistance 96 13 109

U Sensitive 3 1128 1131
A1t Total 99 1141 1240
Rt 25 RR-MTB(GeneXpert)

ToAREF 274 Probe free mutation 4 1 5

HREF AL A probe mutation 92 12 104

A1t Total 96 13 109
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Table 3 Correlation analysis between different probe mutation characteristics and treatment history

A 14T Combined

JAIT L Medical history — #R%F A Probe A #R% B Probe B 4541 C Probe C &%} D Probe D #R%} E Probe E L 4T Total
probe
W37 Initial treatment 17 5 0 10 36 2 70
42 i Retreatment 6 2 1 5 16 4 34
&1 Total 23 7 1 15 52 6 104
A B
F — %% D Probe D — K% D Probe D
g 400 —iﬁa C P.-Sl; C ,_42 00 - 'f’%ﬁ’ C Probe C
o ey F ) i
> — %54 robe — R Tobe
= & 300] . Tfesec a £ 300 ik S
RE) 8 L o —‘fﬁiﬂ A ?robe A j\g 8 L — f‘ﬁ‘%ﬁ A Probe A
NN 3 — & QC-1 N7 e — 13 0C-1
2 £ 200 —  —#%QC2 K £ 200 2 — QL2
= = S P>
-!% é | Y y EE ::: I / 2
£ 100 = £ 100 :
k| I / i I //
2 4 sl & oL _ ai—
10 20 30 40 10 20 30 40
HEHR Cycles IR Cycles
¢ D
;g 400 ¢ 400 ~ R4 D Probe D
2 E = ?E[-'g C Prn:e C
— K% E Probe E
o & 300 £ 300 BB Probe B
N @ o N2 s " giass - /1%‘ I'A Probe /
& £ 200 B 2 £ 200 o froc-1
+— o 23 ; — 1R QC-2
= = P = =
g3 ~ ET
£ 100 z = 2100
) e —
£, — 2 0 T
10 20 30 40 10 20 30 40
MR Cycles MG Cycles
E F
N 400 — 41D Probe D g 400 = 441 D Probe D
= — #RFIC Probe C = — TR} C Probe C
> - 5?{% grn{)c % > — fiii E Probe E
® — T [} % — 8% B Probe B
o s 300 ~REseC m g 300 e EEsee
RE s _—— — K%' A Probe A RE & s e — %4t A Probe A
D g e — 132QC-1 o2 = — HEQC-1
£ 200 P — 4R QC-2 K g 200 P — 3002
S & £3 AR
= 100 L = 100 o5
E ;5 4 p
[ / < b
=1 = == = 0 7
10 20 30 40 10 20 30 40

MEER Cycles

I Cycles

T ALTERER s B. BB B C RS A DL 4R B B IRET D HIERET s F. 485 A FEH D,
Note: A. without probe; B. Probe E; C. Probe A; D. Probe B; E. Probe D and Probe E; F. Probe A and Probe D.

Bl 1  GeneXpert #4535 H HI 2R

Fig. 1

3 it it

i 255 A% (1%) 6 1 32 Wi AR 245 4 00 2 77 ¥ s 45 A% it
21 R, WA Sy AW F HOR R B & R, S5 % 0%
WA Bz H R — A G R BRI , N 258 A F B 1)
For i 4 e A2 O S R AL T AR R T . GeneX-
pert MTB/RIF J& i 4F > & i T 1% — 301 25 (R 12 W B
FOAR , R RRE S B 5 A5 e 3 BRI 45 5 AH LL A
T, DARARES 3% R FEE , GeneXpert 15K 1)
FRRE RS EE L P P A R B P A Sk
91.04% .90.98% . 82.72% .95.54% , 2 Fh K M J7 12 4%

Mutation curve without probe

A6 # R 91.00% , 15 4 8] — PB4 (Kappa (BN
0.799) 5 X F 4 - it 245 19 2R 5 RE AR S B A i o
96.96% F198.86% , 5 [E N /M SCHRHE —34" 7, GeneX-
pert K 0 ) H - it 245 5 [ AR 25 U 455 % 98.71%,
2 Ty s B ARG I 45 SR B BT 1) — B (Kappa fH N
0.916) . IAM TR L RIF i 24 B kg [ B % 5 400
(isoniazid, INH) ifif 25, [H It GeneXpert Xf RIF ifif 24
PRTRR A0 RS I — 2 R B L AT LAAE A i 22 25 MTB 114 i
BEFE B, 7E RR-TB 45 4% 9 19 - 12 i vh ot H &
F . GeneXpert £ M /F S — Fi BE BE [7] 55 12 B MTB,
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FIE 12 AL 1) 40 T TS 245 35 R ARG 00 2 SRS o) Pl | e 4 R
BB Z N TG IK . FEARRBEFE T, GeneXpert
MTB/RIF 2R FHARET £ AR K MTB [ RIF Tiif 24 41 5¢ 5
rpoB , S I[N 42 45 MTB 6 4 175 100 A1 RIF 1Y i 245
P, 5 R R 3R 5 0 R0 H Bk 25 O L A s ik R
JE v O BRE N BESRAR ARG P R, DA BB 6% 7E
2.5 h PN 58 45 A% 5 12 W R R A ST T 24 1 Y (R s
fifi o A GeneXpert K il 7] D B 45 2 Hb 12 Wi RR-
TB i 24 , WYY 7 28 i 3 i o i 4 T S (D

GeneXpert A I 1 L A1) 12k 247 803 56 X6 1) 4 - it 24
for I 25 R AFAE B A — B, Hrh A 3 ] GeneXpert 46 Il
FEF- BURE AR LB 25 U R T 2 o X JEH T Gen-
eXpert £ U (U 7 35 T rpoB #E Kl RRDR #% .0 X, 1111
MUSSER" "2 5 iiF 58 3R A ZE S5 RNA SR 5 8 B 1Y
HEH (rpoB) 1981 bp X I & A= 5872 , 3 3L 96% M 245 1%
G3RORT BRI 22 IR A3 BEAT 181 43 B85 A X R A 7 7 A=
Mif 2451 o GeneXpert 46 Il | 45 V- 1iif 25 4 13 f51] , H Lt 457)
2 25 O Sl R AR TR A AR SR ARGE R W rpoB BT
RRDR #% 0> X 1 B 5 DL 1 28 78 %5 5 - )2 531,526 Fll
516", FE/DEFSE H , MDR-TB 43 25 ¥k H Y rpoB %&
RRDR #% /0 K ANFEAE 4% 1Y 7] BE 4 /2 B T RRDR
ZAMEE A WY rpoB 2275 . 36 S Bl 7
12 W R A A D ) A T i 245 56 PR Ao 2 s A P 4 1)
AIRE TR B 2GR R U™ Ra D) 75 B e
WU 5 Z R S5 25 AR DG )12 SR8 I 43 O ik
DAY KT 245 58 A8 5 o

GeneXpert il 1 % 5 rpoB 3£ K 81 bp ) RRDR %
DX HA~E 5 AN ERET IR 75 58 A48 A Rl 4 - i 24,
S AN 5 Y T 24 35 R 9 AR B AL T 43 R RET A
(%5 507~511) R4 BOUF ST 512~518) R4 C
(B 518~523) 454 D (B 523~529) RS E
(BT 529~533)1, UM 7 F AR -1 24 B ik
FE DR 578 e A R R R ESTRET ASTRE D>HREE
B>ER G REM >R EN C, Hh RSN E MRS R 5 i , A
50.00%, H ¥ N R £ A B9 22.129% FEE £ D B
14.429% MR CRAZ /D . rpoB HEH RRDR AL X
H e UL B 28 R 531,526 A 51611 3X 349
703 ) S EREE E RET D FET B 3N EREN A7 55 X
FH—B AR B R ERER E IREE D 2 R 28 A8 45
5 531.526 B 5 BUR A A HEREEB 5
ZERAITA —F . 1T ELAT 3 IR A AR S R
FHAENS IR ZE AR g N — 5, B S5 A SR AT ) —
o VLA [R] b DX T A T 10 1 1 i 24 35 R R AR ]
AR YRI5 5k 7 A - i 24 25 0 AN A SRR SR E IR
BRER A~E S AET 28 ARBURITT — 20, 3 5 E E>#R

EF ASTRET D>TRET B>IRER C, (H 2 41 0] A9 BR 4 58 A5 4
RAZES . REN A FHRE D 2R WA H S T
SR HRET E W2 AR R WG UL T30 4 IR 45
B 78 W 20 Y S AR AR AR — B0 IR AR C 1R 2 4L AR
S LB, A TRET AN WA AR TR
TRAL, WA ALY 4 BB A 3R 58 AR b 4 B A 4R
BFE 275 i A 36 3 B AR A BREF S AR SR AU 1
B I BEET E 2878 53X T BE S F TS [] 1 IXC 4 it 25
F R RUAS [|) o S B0, G5 A% T2 R R T 240
65.03% (70/104) , Ji A& S8 e o Lh A &, Rl i AR
FEI 25 25 R 7 A B R IR AR — 3 E— T
i} 25 25 #3991 2 Wi 53R YT, E R SLHEA T A R
T, 7T A A0 b TS 24 295 A 9 A 12 b DX ) A5 49 &8 4

1 GeneXpert Y5 46 4 109 45 1] 45 - 15 24 955 151
o, S JCIRET A8 (A AE A W R ARSI 25 . F
RN Bk T R4S A TSR AR Z A, i HIWT R AT
Z [ R v B 2%, A IR A e C R R AIR Ce (B A 25
ACHE>3.5, WA Ak BB A 25 5, B 278 11
TRET B 3005 A AR S 25 102 5 R & B AT 2848
1B A CUE A K , GeneXpert A6 I 25 5 8k 75 1) 48 - i 24
i, 1098 3% 24 SOk R AR P RURS . DL EL BT 24
e 0 R 4 S it 25 A 4 R UE , GeneXpert R %1 28 48 21 Xif
A S T 244 0 o R D S v T AR IR BT SR AR A
1 F AT 5T A [ B 53 BT, 4 491 O AR 58 A8 ik oA iF
A At R S 35 DRIAGHIN , R1 Lhb AR P i 24 35 PR 45 77 78
RAFE TG —2 B9 o

25 TR IR 25 i S5 AR R B R AR R 28
RATERRE EARER D, 3545 C R . GeneXpert
G I %) R A DR | A L BB DR SR I RIF it 245
(RIRE 1, FTAE i S MTTB T 24 B ke 1) B A6 000 £
i 3 3 402 R R AE T 2 245 MTB o i 2 vl 1 F
I RIZ T 24 45 A 1R 97 7 S I e B 5 2, 130+
SR BANIGYT , B 1L i 24 25 4200 A 15 % |, IR/ b I
REPARAE L.
CEFESMERE AURAW R, BELAFERM
RAEAN TR | I677 DA 3740 2 s L5 R 1 6 ) 23
FIRMSEAER A A R R 25 e

SE 3k
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