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Profile and influencing factors of drug resistance of Mycobacterium tuberculosis

in smear-positive pulmonary tuberculosis patients in Hunan Province

LIU Bin-bin, HU Pei-lei, GONG Dao-fang . YI Song-lin, LIU Feng-ping, TAN Yun-hong
(Hunan Institute for Tuberculosis Control , Hunan Chest Hospital » Changsha 410013, China)

[Abstract] Objective To investigate status and risk factors of drug resistance of smear-positive pulmonary tuber-
culosis (TB) patients in Hunan Province, and provide reference for the prevention and control of drug-resistant TB,
Methods 1 935 Mycobacterium tuberculosis (MT) complex strains identified by 20 TB prevention and control insti-
tutes in Hunan Province between 2012 and 2014 were collected and performed drug susceptibility testing,and influ-
encing factors associated with drug resistance of TB were analyzed statistically. Results Of 1 935 MT complex
strains, 1 207 (62.38% ) were sensitive to 6 kinds of antituberculosis drugs, 728 were drug-resistant strains, overall
drug resistance rate was 37. 62 % ;467 (24.13%) were multidrug-resistant (MDR) strains, 64 of which were exten-
sively drug-resistant (XDR) strains, XDR rate was 3. 31% , resistance rates from high to low were as follows:

isoniazid(INH)29. 32% , rifampicin(RFP) 25.84% , streptomycin(SM)20. 73 % , thambutol (EMB)9. 00% , ofloxa-

[ HIT  2015-09 - 20

[HE&TWH] 2RIESZEFEIH (CHN-S10-G14-T)

LAEHFANT XM (1987 =), 2 U, H 7R 48 B v 17 A 102 0, 36 5 U = 2 DA = I 25 A A G B
[HfEEE] et E-mail : 1220163360@ qq. com



2

o 74 o o E RGP il 24 A 2016 45 2 A48 15 #4545 2 ] Chin J Infect Control Vol 15 No 2 Feb 2016

C

cin(OFX)7.83% , and kanamycin(KM)2, 21%. Multivariate logistic regression analysis showed that patients hav-
ing a history of treatment, aged 20 — 39 and 40 — 60 years old were risk factors for drug resistance and MDR of pul-
monary TB. Among patients who failed in retreatment, OR (95% CI) of resistance to INH, RFP, SM, EMB,
OFX, KM, and MDR were 13.5(9.9-18.4), 21,2(15.2-29.5), 5.3(3.9-7.2),11.9(7.6=18.7), 7.6(4.6 —
12.6), 7.9(3.6-17.5), and 25.0(17. 7 = 35. 1) respectively; among patients who had recurrence, OR(95% CI)
of resistance to INH., RFP, SM, EMB, OFX, and MDR were 7. 4(5.5—-10.0), 10.3(7.4—14.2), 3.5(2.5—
4.8), 7.3(4.5-11.9), 4.1(2.5-6.8), and 12. 2(8. 7 — 17. 1) respectively; among patients who failed in initial
treatment, OR (95% CI) of resistance to INH, RFP, SM, EMB, and MDR were 7. 6(4.7 = 12.3), 9.8(5.9 —
16.0), 4.1(2.5-6.8), 12.1(6.5-22.7), and 11.4(6.9 - 18.9) respectively. Among patients aged 20 — 39 years
old, OR (95% CI) of resistance to INH,RFP,SM, and MDR were 2.5(1.8-3.4), 3.6(2.5-5.2), 2.9(2.0—
4.1), and 4. 1(2.8 — 6. 1) respectively; among patients aged 40 — 60 years old, the OR(95% CI) of resistance to
INH,RFP,SM, and MDR were 2.2(1.6-3.0),3.1(2.2-4,4),2.3(1.6—3.2), and 3.3(2. 3 — 4, 7) respectively.
Conclusion Drug resistance of smear-positive pulmonary TB patients is serious in Hunan Province, patients receiv-
ing anti-tuberculosis treatment and aged between 20 — 60 years old have high risk for drug resistance and MDR.

[Key words] tuberculosis, pulmonary; Mycobacterium tuberculosis; drug resistance, microbial; drug resistance;
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lates in Hunan Province in 2012 — 2014

T2 20122014 4RI 1 935 bR 45 4% 70 BOFT W i 25 28
R A
Table 2 Drug resistance patterns of 1 935 Mycobacterium

tuberculosis isolates in Hunan Province in 2012 —

2014
it 22 7 A ()
BT
INH 60 3.10
RFP 23 1.19
EMB 4 0.21
SM 61 3.15
OFX 46 2,38
KM 13 0. 67
MDR
INH + RFP 122 6. 30
INH + RFP + EMB 39 2.02
INH + RFP + SM 142 7.34
INH + RFP + EMB + SM 100 5.17
XDR
INH + RFP + OFX 12 0. 62
INH + RFP + KM 2 0.10
INH + RFP + SM + OFX 21 1. 09
INH + RFP + SM + KM 2 0.10
INH + RFP + EMB + OFX 4 0. 21
INH + RFP + SM + OFX + KM 5 0.26
INH + RFP + EMB + SM + OFX 12 0.62
INH + RFP + EMB + OFX + KM 1 0. 05
INH + RFP+ EMB + SM + KM 2 0.10
INH+ RFP + EMB + SM + OFX + KM 3 0.16
INH + RFP + EMB+ SM + OFX + KM
Ltz
INH + SM 32 1. 65
INH + EMB 1 0.05
INH + OFX 1 0. 05
RFP + SM 3 0.16
EMB+ KM 1 0. 05
SM + OFX 2 0.10
OFX+ KM 1 0. 05
INH + SM + OFX 2 0.10
RFP + EMB + OFX 1 0. 05
RFP + SM + OFX 1 0.05
SM + OFX + KM 1 0. 05
EMB+ SM + OFX + KM 2 0.10

WA WA Tt 24 1 5% CEEISD
INH 1920 563 29.32
RFP 1916 495 25. 84
EMB 1888 170 9.00
SM 1 886 391 20.73
OFX 1468 115 7.83
KM 1492 33 2.21
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Table 3 Drug resistance rates in patients with different types of pulmonary TB in Hunan Province in 2012 = 2014 (%)

TA Y W RN 2% i1 R M i [2] $ p
INH 12.75(155/1 216)  69.50(196/282) 53.61(141/263) 55.00(44/80) 26.67(8/30) 483.87 <20. 001
RFP 8.56(104/1 215)  69.86(197/282) 50. 19(131/261) 50. 63(40/79) 16.67(5/30) 585.77 0. 001
SM 11.09(133/1 199)  44.40(123/277) 31.91(82/257) 37.18(29/78) 30.0009/30) 200. 41 <20. 001
EMB 2.59(31/1 196) 24.10067/278) 16.34(42/257) 24.36(19/78) 6.67(2/30) 185. 63 <<0. 001
KM 1.43(16/1 118) 10.28(11/107) 3.16(5/158) 4.35(1/23) 0.00€0/25) 37.28 <20. 001
OFX 4.44(50/1 126) 26.09(30/115) 15.95(26/163) 8.70(2/23) 4.00(1/25) 91.35 <20. 001
MDR 6.91(84/1 216) 68.44(193/282) 48.67(128/263) 48.75(39/80) 16.67(5/30) 615.12 <20. 001

R4 20122014 471G A A [ 47 % B i 245 4 78 T 25 % L B ()

Table 4 Drug resistance rates in pulmonary TB patients of different ages in Hunan Province in 2012 = 2014 (%)

HigE 2 <20 ¥ 20~39 % 40~60 % =60 ¥ s P
INH 23.33(7/30) 38.54(195/506) 35.26(268/760) 14.90(93/624) 96.79 <0. 001
RFP 26. 67(8/30) 36. 17(183/506) 31.97(242/757) 9.95(62/623) 125. 08 <0. 001
SM 23.33(7/30) 28.80(144/500) 24.47(184/752) 9. 24(56/606) 75.07 <0. 001
EMB 13.33(4/30) 11. 62(58/499) 11.19(84/751) 3.96(24/606) 28.01 <0.001
KM 0.00€0/22) 3.70(12/324) 2.46(14/569) 1.27(7/553) 6.18 0.103
OFX 4.35(1/23) 7.21(24/333) 8.81(51/579) 7.00(39/557) 1.86 0. 602
MDR 20. 00€6/30) 35. 18(178/506) 30. 13(229/760) 8.65(54/624) 129. 86 <0. 001

R5 20122014 4EWIHE 48 A [ 50 Bl 45 A% R H T 25 % 1 2.3 ME&BBEENHSEE>N SRS

B0 INH ,RFP,SM,EMB,OFX . KM fiif 2 , L) & J& 5 Ky
Table 5 Drug resistance rates in pulmonary TB patients of dif- MDR Y [ 45 55, DLk B L 43K FAE L S [ A

ferent genders in Hunan Province in 2012 = 2014 (%)
B J Lok X P

A an =0.05,ay = 0. 10 By KHE, K 19] )5 32
HEHEAT 2 & — 432 logistic [ 44 B . 45 5 8K

INH  27.65(409/1 479)  34.92(154/441)  8.66  0.003

REP  24.20(357/1475) 31.20(138/441) 8.91  0.003 R 4 RN AR % 2 52 i fili 45 4% INH . RFP . SM [fif
SM 19.23(279/1 451)  25.63(112/437)  8.38  0.004 25, DL K MDR By o 55 R 25 0 ) 2 S8 25 i i 465 4%
EMB 8.61(125/1 451)  10.34(45/435)  1.22  0.269 R .

KM 2.07(24/1 159 2.91(9/309) 0.79  0.375 B4 EMB.OFX KM i 25 ) EEHE . HERE 6,
OFX 7.65(90/1 176) 7.91(25/316)  0.02  0.879

MDR  22.65(335/1 479)  29.93(132/441)  9.79  0.002

R 6 20122014 F W 5G4 i 45 7% BB E T 25 2 (R o bt
Table 6 Multivariate analysis of drug resistance in pulmonary TB patients in Hunan Province in 2012 — 2014
e INH RFP SM EMB
OR(95%CID) P OR(95%CD P OR(95%CD) P OR(95%CD) P

BEDRSHANHEE

ALY 13.5(9.9~18.4) <C0.001 21.2(15.2~29.5) <<0.001  5.3(3.9~7.2) <C0.001 11.9(7.6~18.7) <<0.001
g% 7.4(5.5~10.0) <<0.001 10.3(7.4~14.2) <0.001 3.5(2.5~4.8) <0.001  7.3(4.5~11.9) <<0.001
W36 5 7.6(4.7~12.3) <0.001  9.8(5.9~16.0) <0.001 4.1(2.5~6.8) <0.001 12.1(6.5~22.7) <0.001
IR [a] 2.5(1.1~5.9) 0.030  2.2(0.8~6.0) 0.129  3.6(1.6~8.2) 0.002  2.700.6~11.8) 0. 190
W () (B HF AN =00 4D

<20 1.500.5~4.0) 0.481  3.4(1.2~9.4) 0.020  2.7(1.0~6.9) 0. 040 - -
20~39 2.5(1.8~3.4)  <0.001  3.6(2.5~5.2) <0.001 2.9(2.0~4.1) <0.001 - -
40~60 2.2(1.6~3.0)  <<0.001  3.1(2.2~4.4)  <0.001 2.3(1.6~3.2) <0.001 - -
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- OFX KM MDR
" OR(95%CD P OR(95%CD P OR(95%CD P

BENRSHEANHED

RNl 7.6(4.6-12.6) <0. 001 7.9(3.6~17.5) <<0. 001 25.0(17.7-35. 1) <<0. 001

2k 4.1(2.5~6.8) <<0. 001 2.3(0.8~6.2) 0.118 12.2(8.7~17.1) <<0. 001

WA R 2.1€0.5~9.0) 0.341 3.10.4~24.7) 0.278 11.4(6.9~18.9) <<0. 001

3R [nl 0.9¢0. 1~6.8) 0.916 0.1€0.0~0.2) 0.998 2.8(1.0~7.6) 0. 046
R (B (B Y =00 54D

<20 - - - - 2.4(0.8~7.5) 0.129

20~39 - - - - 4.1(2.8~6.1) <<0. 001

40~60 - - - - 3.3(2.3~4.7) <<0. 001
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