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Drug Resistance Pattern of the Mycobacterium tuberculosis among Retreantment and New Cases. Zheng Yang, Zhao Yanlin. National
Tuberculosis Reference Laboratory, National Center for Tuberculosis Control and Prevention, Chinese Center for Disease Control and Preven-
tion, Beijing 102206, China

Abstract Objective To investigate the incidence of drug resistance among new and retreatment TB patients from special hospital.
Methods Totally 500 smear positive TB patients from June 2013 to December 2014 in Beijing Chest Hospital were enrolled. Phenotypic
susceptibilities to cultured isolates were analyzed in 15 anti tuberculosis drugs by MGIT 960, include Isoniazid (INH ), Rifampicin
(RFP), Streptomycin( STR) , Ethambuto (EMB) , Kanamycin (Km), Amikacin ( Am), Capreomycin (Cm) , Ofloxacin (Ofx), Levo-
floxacin ( Lfx) , Moxifloxacin ( Mfx) , Paza — aminosalicylate ( PAS) , Protionamide (Pto), Linezolid (Lzd) , Ethionamide (Eto) , Pyraz-
inamide (PZA).Results A total of 500 TB cases were enrolled. 71 samples among these were NTM infection and 12 samples were cont-
aminted. The rest of 417 of cases infected with Mycobacteriuma, and the rate of drug resistance was 47.2% (192/417) and the MDR rate
was 28.2% (120/417). The retreatment was significantly higher than that of the new in any drug resistance rate and MDR rate (P =
0.000). 100 of the retreatment isolates and 50 of the new isolates with Mycobacteriuma were selected to do the drug susceptibility test in
11subsequent anti tuberculosis drugs (include; PZA,Am,Km,Cm, Ofx,Lfx,Mfx,PAS,Pto,Lzd,Eto). Five cases were contaminated, and
in the rest of the cases, 48 was the new and 97was the retreatment. The rate of the drug resistance to PZA, Am, Km, Cm, Ofx, Lfx, Mfx
for the retreatment were significantly higher than the new (P <0.05). The rate of drug resistance to PAS, Pto, Lzd and Eto for the new
and reteartment were no markedly differential in statistics. Conclusion This study further confirmed the rate of drug resistance in retreat-
ment cases is higher, and the management of tuberculosis patients should be further strengthened.
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S5 B i LS R P 32 AL Y Rk T, 2015
A WHO 4 BR 25 1% 4l 15 48 Hh, 2014 4245 960 7 ]
TR LSS R , 150 TT B8 T% 5 o 95% LI b4
Bl ST K A AR A TR 2l AR, B ik 2 F 5
15 ~44 5 BTN S RIERZ —, &t RAFH
3. 7% [T % G5 A% 056 H B R 20% SR GG E R
MDR - TB. %5 9% %) MDR — TB if % 1 Fh Hofth 25 51 25
Y EA T 250 B B T T 2 A AR . AR TR
2007 AF-4x [E 45 ¥ 9 T 24 3 28 Jd 2 o Bow , & IR il 45
¥ MDR - TB YUY % 25. 6% , i & T W16 il 45 4%
RH YL RN 5. 7% , il 45 ¥ i i 25 4 ™
T AR R ML T R B R EE R R 2 MR
SRR BR e B VR R BE R B0 36 B 4 R B AR AR
I 2 R A S, T L BB B R R 2
O RERF BT 25 28 St 2535 , o W R 1 2 & BRI Ak 7
R T G W R PR IR A

MHR57HE

L WF5E X4 :2014 4F 6 ~12 A, ABFSIESIA
ok AR BE B K 2 B IR G B R S B 500 913 A BH
PEAE BE i 45 7% 5B &, Hodh 01 &2 38 R 266 6], & iR /B
234 B, RAE B PEARAR B Fiy 3 AP BT 45
il O S5 RS 2 L SE I A UEAT B AR A RN R,
P e 25 R MR 71 bR NTM, 55404 12 BREE 3RS
e o HAY 417 BrAE R R B bR 7R O ORI,
PEAT 4 Fp— LR P45 25 ¥ 8 §5 INH RFP Sm (EMB
25 ) R R B . ik — 25 T i 2k 25 b
PULE R 25 W ik 25 AT L, X 417 BR&5 A% 43 AT R
FESE L 4 Fh— R BT 25 KA 5, R BT %
0 T — 5 HL I O 0k T 4 ORI 25 Bk 3 150 ), F
FTJE % 6 F R4 259 (4 Am Km Cm  Ofx,
Lix 1 Mfx) (47 245 26 BUSL 56 5 53 40t F 4 Fh 2 81 kit
ZRYT TS, B WHO A #HEFE MR B P45 i 25 )
PAS \Pto Lzd il Eto b [a] i 347 T 24 4 50 BGK 56 (LA
R HOALS ) Hob 5 bk e 25 UL 50 B b & R
V5 Y A 145 B

2. SCHR Uy v (1) TR R 3% A ER A % - D oA
B IAT 0 B R TR B AR A W A Y
2 ~5Sml RERAE T AR A B0 o bR AR 1) T
AEHRAE I 1 ~2 f5 K F NALC - NaOH R &8,
FEFFARIT I 15min J5 7638 BEHR 7 4 LR IEIR % 10 ~
20s HEXRWBAZ W FEOEEEGE
15min; ] 25005 oI A B R 35 22 ph I & 45ml, R 5
Jie B B0 A IR B . BT VRO AL T R0 iR

SEHI VS TR BE 8 ~10°C ,3000 x g 50> 15 ~20min; B
B SR IR, A Tm] R R 2% vh IR A R
X RERE Y S f TR 5 L B8 57 S F
0.10 ~0. 15ml( £y 2 ~ 3 Ji ) ; 45 15 57 B ik & 76 R4 1A AL
SR S VS S e o 11 O O 1 B N G R E R TR
FN,36 £ 1C K 55, 24h J5 W 85 78 B icE,
36 + 1°C 55 N ARSI e s QAR 4 1 0 17 o b 2 0
BRI ARKRIFHERBUDEREE, AT KA
THO #5555 (2 ~3ml) MBS R IR ERZ % 2 ~ 3min
P PATHUS , % B 20min, K A A0 2147 0 3,
25 100l ZAE A AL o J 3F 47 45 2R A0 352, 4an SR AL
TR P AL CT R B BB 4T 60 SR, b BH Ik 4
R BE N B BOFF B IR A R AL
Wt g, S B MR 25 AL, S AR S5 R KO T
(2) MGIT 960 W 1A 25 # ik 3 . BACTEC™ MGIT™
960SIRE 2 ik 7] & 11 % INH .RFP Sm EMB #l PZA
5P —Z R T Ry . A 25 W F B ER 1 2
Wl P HEATIC R o SCUE R MR ERAE T AT

%1 BACTEC™MGIT™960SIRE i {15 &
B R BERFIRE

—— ERAYIRE BTN R R AL
(pg/ml) (uh) W (pg/ml)
Km 207.5 100 2.5
Am 83 100 1.0
Cm 207.5 100 2.5
Ofx 166 100 2.0
Lix 124.5 100 1.5
Mifx 41.5/166 100 0.5/2.0
PAS 332 100 4.0
Pto 207.5 100 2.5
Lzd 83 100 1.0
Eto 415 100 5.0

3. LR AL AR : (1) EZLH: BD MGIT™ TBe
Identificaton Test devices ( & BD 2\ A, 245159 )
BACTEC™MGIT™ 960 24 % izt 7 & ( Sire, PZA) K it
ERHE R (3£ E BD A H] 245123) ; BBL™ MGIT™
Tml 55379 (£ BD A7) 245122) ; MGIT PZA B3
B ME B B TE R (36 [E BD A H] 245128 ) 5 Ofloxacin
(/> ) Sigma 4> ), 08757 — 10G) ; Levofloxacin ( 2% [F
Sigma 2\ #] , 28266 — 10G ) ; Moxifloxacin ( 3& [E Sigma
/N ,32477 - 50MG) 3 Kanamycin disulfate ( 3€ [ Sig-
ma A ), K4000 - 50G ) ; Amikacin sulfate salt ( 35 [
Sigma A\ 7], A3650 — 5G) ; Capreomycin sulfate ( 3¢ [F
Sigma 7\ #] , C4142 = 25G) ; Para — aminosalicylic acid
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sodium salt,PAS ( 32 [ Sigma /A7) ,09415 - 50g) ;2 -
Propyl — thioisonicotinamide ( Z& [E Fluorochem 73y #J,
023862 ) ; Linezolid ( 32 [# Sigma 4\ #], PZ0014 -
25MG ) ; Ethionamide ( 3§ Sigma /2 ®), E6005 -
25G) o (2) FEALAS i B AL (SE [ BD A7) 5
BACTEC™ MGIT™960( 2 [F BD A+ ) .

4. Gt oE 5 ik N ] SPSS 16. 0 JE A7 %48 i 48 11
2RI ) 536 A T 2419 L R I LR xR

PLP<0.05 fERAGITE L,
& ®

L — I O 72 417 ) fili 45 4% B 3 b, Hovh B
307 ), 2ot 110 fi], 5 AE % 15 ~ 89 % (b (AR
54 %) WG A R 233 B, B iR B E N 184 B, Bt
i et 8 U B K 45 SR S U A S TR G ) ) A A 4
W1 ~8 £5/300 AN HLIET (1) B it 24 R B AR T H A 4
o BRI 2,

R2 NTKRERIBHEERAMEER [2(%) ]

S 1% (n =417) HUE (n =220) MDR(n=120)  HABWIZ528 (0 =77) X P
51 1.14 0.128
B 307(73.6) 163(74.1) 84(70.0) 60(78.0)
7k 110(53.4) 57(25.9) 36(30.0) 17(22.0)
ER (%) 25.05 0.000
15~29 83(19.9) 41(18.6) 27(22.5) 15 (19.5)
30 ~ 44 99(23.7) 37 (16.8) 42 (35.0) 20(26.0)
45 ~59 122 (29.3) 60 (27.3) 36(30.0) 26(33.8)
60 ~74 56 (13.4) 40(18.2) 11 (9.2) 5(6.5)
=75 57(13.7) 42(19.1) 4 (3.3) 11 (14.3)
PR Ye (0 BE K 16.94 0.005
1 ~8 4/300 4~ 21(5.0) 13(5.9) 4(3.3) 4(5.2)
+ 123(29.5) 70(31.8) 23(19.2) 30(39.0)
+ o+ 116(27.8) 66(30.0) 32(26.7) 18(23.4)
+ 4+ 107(25.7) 56(25.5) 38(31.7) 13(16.9)
o+ o+ 50(12.0) 15(6.8) 23(19.2) 12(15.6)
JiE e spinl 55.02 0.000
IR 233(55.9) 158(71.8) 33(27.5) 42(54.5)
G 184(44.1) 62(28.2) 87(72.5) 35(45.5)

2.4 Pl — £ PUS5 % 25 Wy it 2451 0 - 417 151 il 45 A%
BN 4 Bh— A % 2 W) A IR U Y TR Bk 220
B, 5 B 52.8% (95% C1:48.0% ~57.5% ), f%
R 25 Bk Ry 197 {5, BT 25 %Rl 47. 2% (95% CI:;
42.5% ~52.0% ), MDR ¥k 120 {5, MDR [fiif 25 %
k1 28.8% (95% C1:24.4% ~33.1% ), Hrh¥ia®
H 233 i, SR R E 184 ) 5 4] SR NR e 9] 1 T 24 R
A3 5h 32.8% (95% C1:25.8% ~37.7% ) Fl 66.3%
(95% C1:59.5% ~73.1% ) , Wi 4 L 2% %A G i 2
B (¥ =17.51,P =0.000)

B Ltk BIAE MDR i 25 2 8] 22 5 48 i
X (P >0.05), AR LHGIAE MDR i 24 %8 2 [i] 22
S X ( =25.05,P =0.000) , ifif MDR 7£
30 ~ 44 %A 4 B B £, o MDR RV 1 £
35% o AS[ETR B B A B4 4% 0l 22 18] MDR i 24 5% 2 5
A5 X (y* =16.94,P =0.005) , 7 MDR i
Bk, 036 AL A B 7E MDR T #k b B o5 19 Ee )
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18.6% ) Fl1 47.3% (95% C1:40. 1% ~54.5% ) , Wi 41
6] 22 SHAFTEGE T3 3 L[ OR =5.4(3.4 ~8.7) " =
30.01,P =0.000],

3. G5 s 191 1) i 245 26 5 A B < TR 197 151 245 45
R s 19 v, INHL (1) 50T 24 2 0y 88. 8% (175/197)
FET INH [ & # o, MDR it (& L 5 2 68. 6% (120/
175) JFHULBR G 25 F 2 M 25 288, RFP [
R 2553858 64. 5% (127/197 ) ,7EM RFP 1 B ¥k
MDR 5 FZ A0, B b LB ik 94. 5% (120/127)
KA T 24 Sy FEEA T 2526 80 0 O3 b, T 25 B30 25 7 3
KU 25 240 A A8 b B, £ B3R B & b INH
RFP Sm DL f EMB 4 Fift 24 ¥y 15k 5 it 245 1) i 11 45y 41
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AT 250, 41 &3 & B9t 245 5 43 0 ok 13 5] Al
270, M #H 2RAGITHE X (Y =8.02,P <
0.005), INH RFP #I EMB 3 24 ¥y bt & it 24 o),

1A R R o R 3 R 8 i, P 22 R A S
T2 L (" =26.34,P =0.000) , #1245 40 4 i 2
A3 A L3R 3,

R3 VMERBEPFAEAMAHEH S HEE

s S (n =417) #iA (n=233) Zih(n=184)
n(%) 95% CI n(% ) 95% CI n(%) 95% CI

o 220(52.8) 48.0% ~57.5% 158(67.8) 61.8% ~73.8% 62(33.7) 26.9% ~40.5%
T 25 bk 197(47.2) 42.5% ~52.0% 75(32.2) 26.2% ~38.2%  122(66.3) 59.5% ~73.1%
BT

INH 19(4.6) 2.6% ~6.6% 8(3.4) 1.1% ~5.8% 11(6.0) 2.6% ~9.4%

RFP 4(1.0) 0.0% ~1.9% 1(0.4) 0.0% ~1.3% 3(1.6) 0.0% ~3.5%

Sm 13(3.1) 1.4% ~4.8% 10(4.3) 1.7% ~6.9% 3(1.6) 0.0% ~3.5%

EMB 2(0.5) 0.0% ~1.1% 1(0.4) 0.0% ~2.0% 1(0.5) 0.0% ~1.6%
MDR

INH + RFP 16(3.8) 2.0% ~5.7% 5(2.1) 0.3% ~4.0% 11(6.0) 2.6% ~9.4%

INH + RFP + Sm 40(9.6) 6.8% ~12.4% 13(5.6) 2.6% ~8.5% 27(14.7) 9.6% ~19.8%

INH + RFP + EMB 11(2.6) 1.1% ~4.2% 3(1.3) 0.0% ~2.7% 8(4.3) 1.4% ~7.3%

INH + RFP + Sm +EMB 53(12.7) 9.5% ~15.9% 12(5.2) 2.3% ~8.0% 41(22.3) 16.3% ~28.3%
HoAth it 25 4 &

INH + Sm 28(6.7) 4.3% ~9.1% 16(6.9) 3.6% ~10.1% 12(6.5) 3.0% ~10.1%

INH + EMB 6(1.4) 0.3% ~2.6% 5(2.1) 0.3% ~4.0% 1(0.5) 0.0% ~1.6%

RFP + Sm 2(0.5) 0.0% ~1.1% 0(0.0) 0.0% ~0.0% 2(1.1) 0.0% ~2.6%

RFP + EMB 1(0.2) 0.0% ~0.7% 0(0.0) 0.0% ~0.0% 1(0.5) 0.0% ~1.6%

INH + Sm + EMB 2(0.5) 0.0% ~1.1% 1(0.4) 0.0% ~2.0% 1(0.5) 0.0% ~1.6%

4.15 PhpU ooz BRI 25 PE SR 45 L . (1) B K
i 245 1% 0« 145 Ak 45 8% 50 BOFF 1R v, 4 SO bR A 58
Bk, 5 40.0% (95% C1:32.0% ~48.0% ) ;Tif 25 ¥k 87
1], 3T 25 2% K 60. 0% (95% C1:52.0% ~68.0% ),
Hh & MDR H Ry XDR (5 £ 20 #41, 5 #& 19 f
XDR B Bk 5 Fo At i 24 25 700 7 it 24 A 3k 48 i, H ik 4y
MAREIL 2R 4, (2) W) B iR 45 B # XDR i 25 1
O ST I 2 19 19 451 XDR T8 bk 4238 s T 536 i 45
M., #1,%9 XDR HiH 2 FAHRH#E L (" =
8.89,P <0.005), (3) HARHULitx 2y nymt 25 1%
Bl : PZA X 145 BRE5AZ 73 BT T T 25 3 8 26.9%
FQNs X 145 BRE5HI0 BOFF B 1V 2t 25 % 15%
HAr L CM (i 25 % 5 5, o 22.1% o INJs X 145
G55y BT TR ST 2 it 245 %6 0k 27. 6% , OFX, LFX Al
MFX 3 Fh 24 9 (1) i} 25 2 A, 55 4b, PTO [ PAS | Lzd
1 ETO 19 i 25 3 43 91 K 17.9% . 15.2% 5. 5% FI
33.1% . EARBIECFR > ffE LR 4, (4) HARPid
W25 R0, 236 B AL 25155 50 43 BT - PZA FE WG R
H T 2555 12. 5% (6/48) , 76 53R & h (1 it
%R 34.0% (33/97) 9] KiRnHEZ R HFHER ¥
() =4.65,P<0.05), 6 F " Hr L5 20 (£
#& Am Km ,Cm ,Ofx Lfx #l Mfx) 7E4] . iR H 2% F W

AH T2 L (P <0.05) 36 B #2532 85
FHIG B H . Wi Plo,PAS, Lzd Fl Eto 4 R 4544254
W BIRHES LG ITFE X (P >0.05), I
*®5,
H#

A 5T T 2R 4B B 0 R AR R 5 T A s R K 2= Y
Ja& b R B B o % R B R — R WA A5 A% B = 9
H LR B, TR 10 25 4% 18 8 TP L H5 0 2 3R Rt
EIREATESINGE D S A - e i Sy
W, A URBTFE 45 5 W, 45 00 & B I8 Be 45 1o IR %
BT 25 18 #4 ™ i . MDR Fl XDR fif 25 % & T & =
2007 AFTiit 24 K i A

WA A i 24 7K P S SN — > Hb X T 24 2
o3 BT TR AL 386 7 B AR Y — I B bR . X TR
AEE, B AT R A T 24 i 3 2 D DR X T 4 A% 2
YIS R T DRI SR R T T 24 KT Rl A
— AT S5 BT 25 A% 25 ) i Al G O . 2014 AR R
TAHZL (WHO ) 48k 25 1% 9% it 25 45 h, w1 iR R &
MDR ifif 25 3% FF+5) 3.5% (95% C1:2.2% ~4.7% ) ,
BI6HH MDR i 25 R k5] 20.5% (95% CI1:13.6% ~
27.5% )", T 2007 AR 25 Y b R I6
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R4 145 5 G5 4% 53 B B R A T 25 43 96 4R 4E

i 2 B (n=145) HIf (n=48) i (n=97)
n(% ) 95% CI n(% ) 95% CI n(% ) 95% CI
4 UK 58(40.0) 32.0% ~48.0% 26(54.2) 40.1% ~68.3% 32(33.0) 23.6% ~42.3%
MDR (443 XDR) 20(13.8) 8.2% ~19.4% 5(10.4) 1.8% ~19.1% 15(15.5) 8.3% ~22.7%
XDR 19(13.1) 7.6% ~18.6% 0(0.0) 0.0% ~0.0% 19(19.6) 11.7% ~27.5%
At T 245 26 Y 48(33.1) 25.4% ~40.8% 17(35.4) 21.9% ~48.9% 31(32.0) 22.7% ~41.2%
1T it 245
INH 65(44.8) 36.7% ~52.9% 15(31.3) 18.1% ~44.4% 50(51.5) 41.6% ~61.5%
RFP 39(26.9) 19.7% ~34.1% 5(10.4) 1.8% ~19.1% 34(35.1) 25.6% ~44.5%
Sm 49(33.8) 26.1% ~41.5% 11(22.9) 11.0% ~34.8% 38(39.2) 29.5% ~48.9%
EMB 22(11.0) 5.9% ~16.1% 3(6.3) 0.0~13.1% 19(13.4) 6.6% ~20.2%
PZA 39(26.9) 19.7% ~34.1% 6(12.5) 3.1% ~21.9% 33(34.0) 24.6% ~43.4%
Km 20(13.8) 8.2% ~19.4% 2(4.2) 0.0% ~9.8% 18(18.6) 10.8% ~26.3%
Am 13(9.0) 4.3% ~13.6% 0(0.0) 0.0% ~0.0% 13(13.4) 6.6% ~20.2%
Cm 32(22.1) 15.3% ~28.8% 3(6.3) 0.0% ~13.1% 29(29.9) 20.8% ~39.0%
Ofx 42(29.0) 21.6% ~36.3% 4(8.3) 0.5% ~16.2% 38(39.2) 29.5% ~48.9%
Lix 38(26.2) 19.0% ~33.4% 6(12.5) 3.1% ~21.9% 32(33.0) 23.6% ~42.3%
Mix 40(27.6) 20.3% ~34.9% 6(12.5) 3.1% ~21.9% 34(35.1) 25.6% ~44.5%
Pto 26(17.9) 11.7% ~24.2% 6(12.5) 3.1% ~21.9% 20(20.6) 12.6% ~28.7%
PAS 22(15.2) 9.3% ~21.0% 8(16.7) 6.1% ~27.2% 14(14.4) 7.4% ~21.4%
Lzd 8(5.5) 1.8% ~9.2% 2(4.2) 0.0% ~9.8% 6(6.2) 1.4% ~11.0%
Eto 48(33.1) 25.4% ~40.8% 15(31.3) 18.1% ~44.4% 33(34.0) 24.6% ~43.4%

RS MEREER N MAGYMARMNILER [n(%) ]

2y WG (n=48)  HiG(n=97) X P

Km 2 (4.2) 18 (18.6) 4.44 0.035
Am 0 (0.0) 13 (13.4) 48.59 0.000
Cm 3(6.3) 29 (29.9) 8.92 0.003
Ofx 4 (8.3) 38 (39.2) 9.02 0.003
Lix 6 (12.5) 32 (33.0) 4.34 0.037
Mifx 6 (12.5) 34 (35.1) 4.97 0.026
PZA 6 (12.5) 33 (34.0) 4.65 0.031
Pto 6 (12.5) 20 (20.6) 1.03 0.311
PAS 8 (16.7) 14 (14.4) 0.09 0.763
Lzd 2 (4.2) 6 (6.2) 0.05 0.819
Eto 15 (31.3) 33 (34.0) 0.06 0.812

MDR Tit 25 %% 5.7% (95% C1:4.5% ~7.0% ) , 54
% MDR it 258 26% (95% C1:22% ~30% )",
X T A B S W B 417 045 B REAS , 30 B I8 B
MDR [T} 25 %K 14.2% (95% C1:9.7% ~18.6% )
MI47.3% (95% C1:40.1% ~54.5% ) 555 T2k K&
FK[E MDR Tif 25 2% . % Bb B Be B A R IR 23 R K Ak
MDR Tiif 24 (9 6 AR 7K 7, 4 7 4 Bk 45 220 B 40 [ 5
He44 55 8 A B 075, Eliana T 2001 ~ 2003 4E7E — %
B2 BE WS 4R 21 0 217 191 25 4% 43 BOATF 1A 8 %, MDR i 24
RN 14. 3% (31/217) , it i 5 F 1996 ~ 1997 4F
WHO 7 L 74 W 0 5 54 , MDR i 25 32 0 2. 1% 1,
- 26 -

UE Ak, 63T R B B 32 A ME A 45 RO B, B
H S e £ 2 KK HE & MDR fiif 25 5%

ARHFGE 417 BS54 BT B RE A 1038 B
233 {5, B iG B h 184 Bl 4] & i BB Y Rt 24 R
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