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Epidemiology of drug-resistant Mycobacterium tuberculosis strains circulating in Jiangsu
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[Abstract] Obijective:To describe the baseline data and epidemiological characteristics of Mycobacterium tuberculosis (MTB)
strains circulating in Jiangsu Province,and to provide policy makers with recommendations for prevention and control of tuberculosis.
Methods : Sputum smear-positive tuberculosis patients reported in June and July 2010 were continuously recruited. Diagnosis was
further confirmed by sputum culture. Proportional method which was recommended by WHO/IUATLD was used to determine the
sensitivity to the four first-line anti- tuberculosis drugs,and we further analyzed the drug resistant spectrum and possible risk factors.
Results; Of all the 260 patients,there were 216(83.1%) new cases and 44(16.9% )previously treated ones,with the male-to-female ratio
of 2.25:1. Drug resistant test indicated that 186 (71.5% )strains were sensitive to all the four anti-tuberculosis drugs, including
rifampin, isoniazid , ethambutol , streptomycin, while 74 strains were resistant to at least one drug. The total resistance proportion was
28.5% and the MDR (at least resistant to INH and RFP at the same time )proportion was 34 (13.1%). Multivariate Logistic regression
showed that treatment history was significantly associated with MDR. Compared with the new cases, previously treated ones had 3.40
times risk of MDR ,with the adjusted OR of 3.40(95% CI.1.42-8.13). Conclusion:The high prevalence of drug resistance has been a
major challenge for TB control. Prevention and control of drug-resistant tuberculosis should emphasize on the implementation of the
DOTS (direct observed therapy) to increase the treatment compliance and treatment success rate and reduce the occurrence of drug
resistance tuberculosis.
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IR 5000 T NZI AL (drug resis-
tance tuberculosis, DR-TB)J&&#4¢ | Tit 245K °4 20%~50% ,
2224 (multidrug resistant, MDR )4 5%~20% , Jik
12005 4F4=8k MDR-TB 744424 000 4], | {Z it 24
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R4 4Bk 62%F% MDR-TB!", B4R TR [ A T =
UIRATI2F VAL R TB i 25 584 R AE R 3
HZ SR VAU T 8 5 7R BT 245 28 R 27.8%
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83.1%; i 4401, 15 16.9%., %5 180 fl, 5
69.2% % 80 14, 1 30.8%, HAHERI LN 225 1, 4F
Wi/ 16 % e K 88 % - 4E IR (48.47 +
20.08) %,
1.2 Fi*
1.2.1 BEA%EE

SRR R A A B VE SR TRV R 2 R 5%
ST EER TR T B 1 77 . AR PR TR AR IS
R F R (PNB) \BEM SRR F(TCH) #F47 AT
5B SR SOTE 5 RS A% 0 RO T R T b 4
T HHAEHRTEE 1L BE, 5 4.2% , 85850 BT e
249 #&, 1Y 95.8%,,
122 6K

KM WHO/TUATLD HEF£R FLBIRED, i S
LR TR TCTER L B2 [ORE IR AL, Zr %t 5
M0 (isoniazid , INH ) ] 5 F (rifampin, RFP) | 5% 5
& (streptomycin,SM) | Z i T % (ethambutol , EMB)
WP USRS & 2R IR P 2 AR Ty
INH 0.2 pg/ml,SM 4.0 pg/ml,RFP 40.0 wg/ml,
EMB 2.0 pg/ml, FHPRAEZEFIIA D HIHC 1 3 (Hp
0.01 ml )10 mg/ml F1 10* mg/ml FTEE, FHRIZE
A HER 00 BR K 2 R SRR T HEMS iR
BB T 36 CHIRIE SR NG 4 FRHE421) JF
A2 Ao, 2P ATEIR S Wk B A KT
PRI ok R NS A (5 25 159708 ) TRITE 2L
S (AN 2GR ) BT BCZ L 19 ATREY
1.2.3 /ARl

WRAEARZIRD) . T8 MRS THUEEIGTT , B0RYT
W< 1A A BB . ZIRSTHE T Ta it K8 2k
T HtEAIRYT  STEZIRY FINTELS 1A R
MDR-TB: /D [F]Ef iR REP A1 INH S50 B
13 %itssa

&R EpiData3. 1 FAFBFA, I ibfT—
HPERIRE , N SPSS13.0 Seit it T A s B
G3HT , SRR e AR e 22 363 JTH ¢ A
HEATPIZH ] HEEE o 7 2RO IR B LAt i | 2R 18] e
KRR, RHAESAF Logistic [MIHBIRITTHE
FCAE HE (odds ratios, OR) Az H: 95% 7] {5 X 8] (confi-
dence interval, C1) LAZR 7R 25 R 28 551 24 filfi 45 4% =2 1]
OGRS . P<0.05 2 A Geit2F i X

2 5 R

2.1 ZHEHyHEATH & IE

260 tRI>EIRT, 186 £ (71.5%) T INH RFP,
EMB SM 4§ 4 Fi45 %0 25 2 U, X —Fhali—
FhLL_ 25T 2540 74 £k, S 25 385 28.5% , Hifiit
25 33 £ (12.7%) ,MDR-TB 34 #(13.1%), H:rf 17
P (6.5% )Tt 438 4 Fh—2& 254, Bt 24 2R e v
FIMERMKI N :SM 17 £k (6.5%) INH 11 ¥k (4.2%) .
RFP 4 ¥(1.5%) .EMB 1 #£(0.4%) .
22 FRRE XA EH LA

4 FPHT 1% 25 W B 245 Z2 A2 L INH 51 1]
(19.6%) SM 49 15| (18.8%) .RFP 39 4] (15.0% ) .EMB
21 Bl (8.1%), ¥R B PART TN INH A 33
(1523%) , 5236 & AT INH A 18 1] (409%),
PIZH ) 22 A G (P < 0.001),, FRAEBEE
fafiiif RFP A7 24 19 (11.1%) , 5236 & AR RFP
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A 156 (341%), MARZERASRITFEL (P<
0.001) , ¥IIG HBE LT SM A 36 14(16.7%) , 234
AT SM A 13 1] (29.5%) , PR IE] 25 5544 42

THEE (P = 0.046) . PIIGEE P EMT EMB £ 9
#i(4.2%) , ZIR BH PAEMI EMB A 12 41(27.3%),
P RIS A G AR (P < 0.001,% 1),

R1 260 HREZSRITEMHLER
Table 1 The results of drug resistant test of 260 Mycobacterium tuberculosis (MTB) strains

- EubER iRt . P
A b T 257 (%) b T 257 (%) X

T2y 25 11.6 8 18.2 1.44 0.230
INH 7 3.2 4 9.1 0.095*
RFP 2 0.9 2 45 0.134*
SM 16 7.4 1 23 0.321*
EMB 0 0.0 1 23 0.169*
MDR 22 10.2 12 27.3 9.39 0.020
INH+RFP 5 23 1 23 1.000*
INH+RFP+SM 8 3.7 1 23 1.000*
INH+RFP+EMB 1 0.5 1 23 0.310*
i PUFh 254 8 3.7 9 20.5 <0.001*
it INH 33 15.3 18 40.9 15.23 < 0.001
iit RFP 24 11.1 15 34.1 15.14 < 0.001
i SM 36 16.7 13 29.5 3.96 0.046
iiif EMB 9 42 12 27.3 <0.001"
BT —FZ5Y) 51 23.6 23 52.3 14.75 < 0.001
SR 165 76.4 21 47.7 14.75 < 0.001

s Fisher BIYIHER:
2.3 REVER] FE R 6 a2 &

X 260 151 245 1 £8 3 i 251 DA E HE— 25 43 HT
BRI 2550 24.1% , &Ry 22.7% , 5k

IR BB 2R K 51.3%, &N 60.0%, Ak, 5
PERIIE B E MDR %8 9.2% , Lt 12.0%, BiEE
1A HE MDR %8 30.8%, ZEH 0.0% (£ 2)

®2 AR ERL S

Table 2 The results of drug resistant test of different genders [n(%)]
i WG ARG &t
i fif 2 MDR n MDR n iif 24 MDR
5 141 34(24.1) 13(9.2) 39 20(51.3) 12(30.8) 180 54(30.0) 25(13.9)
i@ 75 17(22.7) 9(12.0) 5 3(60.0) 0(0.0) 80 20(25.0) 9(11.3)
&t 216 51(23.6) 22(10.2) 44 23(52.3) 12(27.3) 260 74(28.5) 34(13.1)

16~29 5 4E I LA IG 45 0 FR B Tt 25 A8 17
il , i 25 %% 28.8% , S iR /B 1 Bl it 253 25.0% 5
29~49 % HWIEEEAZIR B T 25 NEL 14 141, it 24553
25.9%, iR B 8 1, T 252 61.5%;49~65 % 41
WAL R T 25 N8 7 B, Wi 255 14.9% , &2
HEE 8, THZIHE 41.7%; =65 B FIRHVIA S
s R T 25 N 13 ), i 252 23.2% , Z iR B E
6 0], 258 54.5%, 16~29 % 4L WA SR B
T 225 NEL 8 B, T2 2% 13.6%, ZiREH 0
1] ;29~49 & LHWIIR LS BB T 2225 NEL 9 il , it 2
2% 16.7% , IR B 5 B, it 2257 38.5%;49~65
BAEIHVRA LSRR BT 2 25 NE 2 ], it £ 24

FA3%, ZIEWEE 4 6, 2253 25.0%; =65 %
SIS VRLE R R E T 225 NEL 3 1), THZ 2%
5.4%, IR 3 0, T 2255 27.3%(F% 3).,
2.4 MDR-TB #8% &l B & 547

SIHTPEN AR JRYT S R R S R A
RO AANHERE S8 2 KR,
ZNE Logistic MIHW/R, VG EBRFE SRR Z 0
i 2252 RA G4 L, ZIRBE SR EE
Uit 22 25 1 & A U3, P = 0.006, %% J5 OR A
3.40(95%Cl:1.42~8.13) , AR5 A &I MDR-TB
EPER AR R A R s B s 1 T ) Sk
G L (R 4),
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Table 3 The results of drug resistant test of different age groups [n(%)]
WG ERE inRE Gt
FRALE) [E] MDR n it 25 MDR n [RE] MDR

16~ 59 17(28.8) 8(13.6) 4 1(25.0) 0(0.0) 63 18(28.6) 8(12.7)

29~ 54 14(25.9) 9(16.7) 13 8(61.5) 5(38.5) 67 22(32.8) 14(20.9)

49~ 47 7(14.9) 2(4.3) 16 8(41.7) 4(25.0) 63 15(23.8) 6(9.5)

=65 56 13(23.2) 3(5.4) 11 6(54.5) 3(27.3) 67  19(28.4) 6(9.0)

At 216 51(23.6) 22(10.2) 44 23(52.3) 12(27.3) 260 74(28.5) 34(13.1)
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Table 4 Factors associated with multidrug resistant tuberculosis [(n(%)]

K% 1% (n=260) JF MDR(n=226) MDR(n=34) #l OR{E(95%Cl) P{A JHE OR fH(95%C1) P1H
el

5 180 155(68.6) 25(73.5) 1 1

@ 80 71(31.4) 9(26.5) 0.79(0.35~1.77) 0.561 0.86(0.36~2.08) 0.739
Y (%)

16~ 63 55(24.3) 8(23.5) 1 1

29~ 67 53(23.5) 14(41.2) 1.82(0.70~4.68) 0.217 1.16(0.40~3.35) 0.781

49~ 63 57(25.2) 6(17.6) 0.72(0.24~2.22) 0.572 0.20(0.03~1.19) 0.077

=65 67 61(27.0) 6(17.6) 0.68(0.22~2.07) 0.493 0.21(0.03~1.23) 0.084
RITHL

VIR 216 194(85.8) 22(64.7) 1 1

iR 44 32(14.2) 12(35.3) 3.31(1.49~7.34) 0.002 3.40(1.42~8.13) 0.006
AR

T 142 125(55.3) 17(50.0) 1 1

el 118 101(44.7) 17(50.0) 1.24(0.60~2.55) 0.562 0.42(0.11~1.63) 0.209
=i PN B

N 174 151(66.8) 23(67.6) 1 1

P 86 75(33.2) 11(32.4) 0.96(0.45~2.08) 0.923 0.82(0.35~1.93) 0.649

3 i @ DL R 2y, Wa A TR 23.6%,

MLAE R Tt 24 4852 B ) LR B Ael 25209 (03 T 7 B
PRIXE , i 245N 22 25 TRAR A A S, Bk Bk 1%
S B — AN K (L, & AR A S5 A2 s il
MWk T I ORAOMERE . 35 WHO it BT 43R4 4 5
000 J7 NJERYL T it 25 2545 0 , Sl it 245 2859 5155 1
W2 i EHAESS R R T A KA 25 R
&, 2007 4F, MDR S5 fiftiit-h 50 T3 19, 85%%4
HFE 27 ANEISE (L 15 SRR IXISE %), MDR
SERN B R BHER T 5 AR Z0E BN (131 7).,
thE (112 J7) MRS (4.3 J7) (MR (1.6 1)
FPEE (1.5 7)1 8 2005 4R, A 55 MEZE
b X 45 17Tz 25 4589 . 4 1996~2002 4
FELLZR WL AR G T (RIRIX
FET) MEAT I BRI 2525 R M 4551 o DTG AR
H M 25Kk 24.3% , IR BBE T 25 R H0h
51.89%"", AHWFFT BN, 260 FRE AR, 28.5%%F—Fh &

IR BE T 2535 52.3%;13.1% 4 MDR-TB, ¥1if i
# MDR %4 102%, RifHEHE MDR %4 27.3%,%
TR EEHT 25 A MDR B & TG B, AR BSE
SRR ATHET . 2002~2007 4EXT 83 ANE R IR
T 25 WaI I H s, R BRGSR VA R TH 255N
11.1%, IR BE T 3H 251%™, WA 455k
B, LI TN 2 IH 528 5 T RS 2 i i 257K
TG REIRT IR, ATt — 2D a2 s il Fal i)
VS B A T IR TAE R St T d , YT 2 5%
B A RV A s S5 A A T
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G A2 BN 7o B Ky . INH 51 4] (19.6% ) SM 49 4]
(18.8%) .RFP 39 1] (15.0% ) .EMB 21 i (8.1%),4
Fh— BT AL TN 2558500 - AW I & TG AR
T AMR T, TR RN B ISR IR B E R
G F, HEmT 2 S s Tt sl & UL 259
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