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Application of line probe technology in the diagnosis of

drug-resistant tuberculosis
XU Dongfang, WANG Chao,BAO Xundi, WANG Qing
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Abstract: Objective To evaluate the performance of Line probe assay (LiPA) for rapid screening drug resistance of tuberculosis.
Methods A total of 479 suspected tuberculosis patients were enrolled consecutively in the Anhui Chest Hospital from September
to December 2018.Meanwhile, the detection of Mycobacterium tuberculosis (MTBC) and the drug sensitivity tests of rifampicin and
isoniazid were carried out by LiPA and BACTEC™ MGIT 960 ( MGIT 960 ) liquid culture, respectively.The detection efficiency
Compared with MGIT 960, the sensitivity, specificity of LiPA for MTBC detection were 96.82% and
97.45%.There is no statistically significant differences between them (x> =0.64, P = 0.424).The sensitivity and specificity of the de-

was evaluated. Results

tection of rifampicin resistance were 95.18% and 96.34%, respectively;and the sensitivity and specificity of the detection of isonia-
zid resistance were 81.61% and 95.72% , without statistically significant differences (RFP:x*=0.36,P =0.549;INH:y*= 2.04,P=
0.152). Additionally, the highest mutation rate of rifampicin resistant strains detected by LiPA was S531L site, accounting for
62.791% (54/86) , and the highest mutation rate of isoniazid resistant strains was katG single gene mutation , accounting for
84.810% (67/79).Conclusion Compared with MGIT 960, LiPA has characteristics of high sensitivity, specificity and rapid accu-
racy for rapid screening and detection of drug-resistant tuberculosis, which can provide diagnostic basis for the early detection and
treatment of drug-resistant tuberculosis.
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BLIIT 58 28 A0 Rk e , N ATTHE ST 1 22 el 0 it
LGS IZIR T 25 BE R A TR I T2 W BoR o ZRPERR
4R (line probe assay , LiPA ) 8 1 460 25 4% /A F T
el ) T 25 3 ] ropB DA R S5 A JHR T 24 35 1A kat G
FlinhA ¥ WLZEAE , 1] F 6 ~ 8 h PN SE LI 25 45 1 K
M, AHEFE R ZELL MGIT 960 14 MR, LiPA £
I 479 {1l R EBEA L5 A8 NIRBRAS h 2542 73Sk
B &2 & #f (Mycobacterium tuberculosis complex, MT-
BC) M A 255 K rpoB  katG K inhA fZAE , PEAY
LiPA K I 55 8 B2 4300 MTBC X6 A1 5 - 71 53 48 I 1)
M2 , S 25 45 %0 1) S B2 Wb (AR Ak 3

1 #EREHE
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iR B 479 B 25 A% 00 BE AU N R ARAS . FHerpr, B
361 ], % 118 5] 4F 1% (48.07+12.52) & 3[4 12 ~
85% o i NECHI 36 Jm 2538 Ji [A) 2, A WF 84T
B CH AR D 2o /R 3 ) AHOCHEDK

12 Ak

121 FEMEAKA  BACTEC™ MGIT 960 4> H
Sy PRI BOT T B IR S R G RO R KR AE R
& (mycobacterial growth indicator tube , MGIT) ; 534
PR IR AR (R A5 MR A 1 A A hE
Ak S UG ) 5 20 AT T 24 B0 & AR 8 (S
WE FI A — R PSS 251 ) ¥ O 3¢ [ BD 24 W 7
it s MPT 64 477 58 (BT G158 A= I BER A BR A ) 5
GenoType MTBDRplus i 5fl| £ (7% [F Hain Lifescience
ST o

122 Fik  FEL~3 mL¥%, 4% KA LEIE AT
AbBEJE L A1 mL 0.067 mol /L # M2 #h 2% ' i
(pH6.8) IR AIUTIVEY) , 0.5 mL 4 BD MIGT 960 4
(2 0.8 mLEFRIRMFA) , 0.5 mL FIF LiPA #&i) , ¢
Ji A ABEERARAS RIS HEA T MIGT 960 3577 Fl LiPA £
IS

1.2.2.1  MGIT 960 3 T A % & il (K 25 9K B
BH A 35 5 1y 24 Al 20 T B S8 TR N 3 ~ 435 (2
120 wL)F MTBC 43 % H 64 (Mycobacterium tuber-
culosis secreting protein , MPT64 ) 2 W Ay I E 47 PR 5
YETE  MEE ) MTBC BY TR AR , 7™ 1 BRC 45 4% 03 S 56
FE B WIHOR BRI ) H BD MIGT 960 15 ] 5 44
VETIAG HOMA S A FIARF- (1 mg/L) F 51 (0.1
mg/L) 2451 (R 5 FR 45, FEAT AR V-0 S A8 U A i
gy Rl

1222 LiPAA M J7 % B HUK 0.5 mL Il FRIR b5
ARETALFHE T 12 000 r/min B0 5 min J5 5 _E W, N

A 100 L TCHR i 2lizk Hr, Fe o IRADITE , 95 C/KIB
20 min, #7515 min J& , 5 pL. DNA $2 B0 T PCR
AR, PR 30 NMEIR, BL20 pL ¥ B PR 2t Ak 2
A AR DR RIOR e ) AR PR AR AR
T AERET B B R EFEA TR R A MTBC M H:
X A S S AR B T 2444

123 REHEH YR LiPA A5 0 24 A BH 44 %oF g
HyRv FBAPEXT B K #1745 . LiPA R AERUH
TR B AR SR B HLSS AR St R I g A B
A BT SR I 55 F R S e 45 SRS FH P
PR SR A
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SPSS 22.0 #A4: , R FEC X x> K56 (McNemar /656 ) il
Kappa — PR 50 DA g uE R 45 R g it 22 55 5
— (M. % Kappa > 0.75 B, —EPE R 415 0.40 <
Kappa < 0.75 i} , — 201 — 8 ; Kappa < 0.40 B, —£{
HH2ZE, P<0.05 hESAGITFEX.
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21 MTBCHUEERI LB ST LA MGIT 960 i
RFRAE , LiPA K6 MTBC () 72 SR RNy 5 B2 430 R
96.82% (274/ 283),97.45% (191/196) , W& K i)
PHPER 22 R RS- L (P>0.05), W#E1, H
2% Kappa — 0 PE 46 56 , Kappa = 0.940, P <0.001, —
BT

R1 LiPA KGN 479 BIZ5AZG SEALIR N FRHARA L5 5347 1491
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PR R

P 274 5 279

B 9 191 200

At 283 196 479

T LiPA SRRSO , MGIT 960 7447 BACTEC™ MGIT 960
PO s AP DRI 1 BHE 3 L4, x? = 0.64,P = 0.424
2.2 LiPA %) & F A0 R R B 25 M SRR M RO R Bk
ST LiPA A MGIT 960 2 W 7 24601 MTBC 2
BHPE AR AS AT 274 4], LA MGIT 960 15 MR, LiPA
ARG 00 A1) 4 - 0 S AR P SRR 4303 R 95.189% (791
83) .81.61%(71/87) , ¢ 55 £ 73 il 2 96.34% (184/
191).95.72% (179/187 ) , W3 2 K6 I i WA 24 i 2] 32 1)
ZRIGHE L(HP>0.05), L2, HZ Kap-
pa —BHERL TS, FAR-F S50 PEE 245 Kappa = 0.906
0.793, 3] P <0.001 , — #4745
23 REMAMEERTRE LiPAKIH K
274 ¥k MTBC ™, FI 45 Y- it 25 86 Kk , 5 31.387%(86/
274) , Horh G AR B3R B i O o7 a5 2 SS31L, 7 BT 24
) 62.791%(54/86) , Hk & H526D, 15 15.116% (13/
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86),D516V (5 6.977% (6/86) . 79 ¥k A i 250k
o, Bl katG BE R 878 5 84.810% (67/79) ,inhA &
AR5 7.595% (6/79) , katG Flinh A J&[H [F] i} 2878
di 7.595% (6/79) , KatG 3 K # UL 28 7% {7 5 J&
S315T, inh A JE A H WLARARA A& C15T, W33,
K2 WL TR SO 25 P e
O 5 3 1 R AE 4371

MIGT 9603
LiPA - At
(] U
FtEF-
[GE] 79 7 86
U 4 184 188
At 83 191 274
SR
[EEZ] 71 8 79
Uk 16 179 195
it 87 187 274

1 LiPA NERPEIREFH R, MGIT 960 5 BACTEC™ MGIT 960
PR AR, P E R SRR 25 Rt , x? = 0.36. 2.04,P =
0.549.0.152

T3 RVEREHHOR (LiPA) KN 1Y 274 BRES AT R R
A RE(MTBC) it 25 5L rpoB . katG Fl inh A 2875 RS (47315 T 10

i 24 KL K] GRS R GEALR 24578k (%)
FilE -
ropB WTI,2 505~509,509~513 2(2.326)
ropB WT2,3  510~513,510~517,D516V  1(1.163)
ropB WT3,4  510~517,513~519,D516V  1(1.163)
ropB WT4,5  513~519,516~522,D516V  4(4.651)
ropB WT7 526~529 4(4.651)
ropB WT7-M2a 526~529,H526Y 6(6.977)
ropB WT7-M2b 526~529,H526D 13(15.116)
ropB WT8-M3 530~533,S531L 50(58.139)
ropB WT3-M3 513~519 1(1.163)
ropB M3 S531L 4(4.651)
At 86(100.000)
S0
KatG WT1-M1 315,8315T 67((84.810)
inhA WT1-M1,M1 CI15T 6(7.595)
KatG+inhA VXVTTIE\K;; S315T,C15T 6(7.595)
At 79(100.000)
3 it

5 WHO(2018 4F & BRE5 2 e 4h ), 2017 4 4
ERILAT 1 000 T3 118 K 45 %03 9], L v 24 45 420
56 J7 5, it 25 2542955 H MDR-TB 2 (7 82%. Jillok
SER IR = RE A B, $E T MDR-TB AR RE 71
REAE N Ao A 1 2 BT B8 B S A b St MDR -
TB 45 W o LiPA 3= 2 A DU ) 4 - 0 S A 1 3

A F N 253 K (rpoB  katG FllinhA ) .

AHESE LA MGIT 960 5 5% 1 bR ife , LiPA 46l
MTBC A #2519 2 5503 AR 5 B2, 43 51K 96.82%
97.45% , BE A I A SE AR 285 4% 9 A\ I DLk 4312
PR AT 0 0] 5 ARSI i, ELRE iR i ) 46 = 1
d, ULH LiPA ARG TN K BE AR A 57 o AR 58 R 3
H 9B LiPA BT MGIT 960 1% 55 FH: , FFCBH
PERE IR B AT LiPA R, S5 REAS H BH P25 2 .
% e n fEJE R (1) LiPA Rt 72 rp R bR A 77
TE Taq B A H0 I DrAm Y 55 SO0 5 (2) AR ASHTIH AL
Qb P AR TP S AR AR BT A B S T MTBC B4 % 2%
e, 1 DNA SR B AN L |, SRR AR, L pH s 5%
Y v R, DNA $2IGE 78 2 , SZ Ml w2 /)N, n]
DI B HAR R S 25 2 . 53 A1 5 6 MGIT 960 7 15
FEBAE A5 (91T LiP A A2 BHE , FRAT 12 0 1 &
PABAT T8 R AT B A IR T A — B ) 8] A9 25 4%
N, AT RBIR AR A i A M/ — 50 43 B B 40 i
BECLZMER R LAYE MO REFRE RS 3R 36 A K (1
HEER BRI DNA TR 3% RE 5 4[4 , DI R ARk
FEFEBAPE  (HJ2 LiPA 0] LRSI s B PESS

LiPA 7] L) 5 850K I MTBC X 1) 48 S 15 A
(Rt 21 , ASBIF 5T LA MGIT 960 5 Ky b if: , 46 1 MT-
BC X FIl A -1 245 5 5 A 95.18%(79/83 ), X S5 4iHl
TR 25 5 48088 My 81.619% (71/87) , 3 Lok S5 0 ik it
2 RS BARAY AT R LiPA L REAG I H: KatG
Flinh A FE [ it 2540 56 R BB IR 1 70%~85%", N
BT 5 S R R %) 4 ik 25 6 R (I 2 ol ARG I 1) A
S BE VBT 95% , PRI LiPA K600 S 478 Jk i 2452 i 3
PRE T 3 — 0T 5E . LiPA A A1) 4 - ) 24 vp ¢
SR B e A2 S531L, 1 62.791% (54/86) Hk &
H526D(15.116%) F1 D516V (6.977%) . 1E548 kit
ik P katG FE R 2278 5 84.810%, inh A JE K 28 7%
7.595% (6/79) , katG Fl inhA FE [K] [F] B} 28 2% 7.595%
(6/79) , KatG JE I H WL 1Y 28728 42 S315T, inh A HE A
WLEEAR 5 S C15T o A P TR R FRALIE R 2848 (ropB-
M3, inhA-M1) , UoA7 (1) 5 A 98 25 [m] i A A B A 7R O
) F 2% (ropB-WT8-M3,inhA-WT1-M1) S8 it 24,
AN T) b DX B8 25 ] — b DX AN [ ) B3 118 245 42 20 R A
TR T 24 1) 35k R 28 A0 28 YR % ] e & TR R 32
A B 1 LI W AT AN [R] 3 5 [ A 0 F
GEOEEAARL

ZE ERTR, LA MGIT 960 3 A AR, LiPA 12 Wit
2 A% AT R R R R PR A A
S R 25 45 R 1 U R SRR YT B T2
Pt o H LiPA BRAEH AR AN 15 Gt it ZR AR5 4%
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BE B8 Prbetim ASNER IR YER F A Z-6(1L-6) AN Z-8(1L-8) . 4TI Z-10(1L-10) S5 JE g &
BE RFE R R R BE R L IR TG G R . ik HIRETEI A R I BERIR 58 —MHE BEBE 2016 4F2 H £ 20194F2 A b2
BRGS0 T R AR A P B A R AL AR DU AL, RN A e A R TR SRy fl RS R AL, W
PG5 24 WY B TR S 21 RAGAMENIL S I T 1L-6 \IL-8 \IL-10 /K- , 3B 4% 4L 16) 48 1k R T2 A 5 A5 R 25 5, 3P4 X Tk
Yo ARG BRBERE SET ST ME. SR IO ABIIEN S 307 B, Horp SR REA 62 ], HR EEA 63 1], B REAL 62 41, f R E
2H 60 1], faHEXT A4 60 ], EEFZH 116 .T1-8 . TL-10 E A BE 24 h N[ (138.3+51.1) ng/L..(90.5+81.1) ng/L.(55.7+10.8) ng/L] 55
7 K [(488.9+193.2) ng/L.,(177.5+73.3) ng/L.(79.2+14.5) ng/L ] {14 %5 1 /K - 45 B Gt i T f BRE X R ZH [ 24 h: (24.1£23.9) ng/L,
(26.7£16.0) ng/L.(11.7+4.2) ng/L] (P <0.05) , fE45 IR L RIS R . B R B 1L-6[ (125.74+24.6) ng/L.
(244.4+134.0) ng/L] .IL-10[ (57.5+18.5) ng/L..(98.5+47.6) ng/L £ 21 KIMHHAE I 8 5 TR [11-6: (25.5+11.2) ng/L;
1L-10: (13.8+7.5) ng/L](P<0.05), FET-4H JREFRELIG A 1L-6 1L-8 1L-10 %5 B Fh5 i % (P < 0.05) , FET- 20 V- 7K - fx
L A 20 RABAMER K. 518 B A E B A IL-6 1L-8 1L-10 THE B 5., ZEia 06 W0 ZZ I 7] 31 il P 25 7K P19 1L-6
IL-8 IL-10 s G A R .
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Analysis of inflammatory factors in the prognostic evaluation of

burns with different severities
HAN Yalong, LIU Wenjun, LIU Jun, LI Wuquan, WEI Dinan
Author Affiliation : Burn Department , The Second Affiliated Hospital of Kunming Medical University ,
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Abstract: Objective To explore the relationship between serum interleukin-6 (IL-6) ,serum interleukin-8 (IL-8) ,serum interleu-
kin-10 (IL-10) of burn patients with mild, modest, severe, and extra-severe burns as well as their prognosis. Methods Burn pa-

tients treated in the Second Affiliated Hospital of Kunming Medical University from February 2016 to February 2019 were enrolled



