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Distribution and drug resistance analysis of tuberculosis in various
districts and counties of Changsha, 2021 —2023

LUO Li, SHI Guo —min, PAN Jian — hua, TAN Ai - chun, MA Xiao — hua
Department of Laboratory medicine, Changsha Ceniral Hospital, Changsha, Huhan 410004, China
Abstract : Objective To investigate the status of drug resistance of Mycobacterium tuberculosis ( M. tuberculosis) isolated from
drug resistance monitoring stations in Changsha from 2021 to 2023, and to provide reference for the control effect of drug —
resistant tuberculosis. Methods The positive specimens from designated medical institutions in Changsha were collected and
sent to our hospital together with the basic information of patients for further M. tuberculosis drug susceptibility test. Drug
susceptibility tests were performed on all samples by proportional method, including 8 drugs, such as RFP, INH, EMB, SM,
OFX, PAS, TH, KM, etc, and the qualitative data were analyzed by y test. Results Among the 3 037 isolates, 2 534 were
fully sensitive and 503 were drug — resistant, and the total drug resistance rate was 16. 56% . Among them, 316 were single
drug resistant, and the drug resistance rate was 10. 41% . There were 81 multi — drug resistant strains (2. 67% ) and 106 poly
— drug resistant strains (3.49% ). The drug resistance sequences of any drug were INH, SM and RFP, 9.02% , 6.98% and
3.65% , respectively. The top three of multi — drug resistant patterns were INH + RFP (0. 66% ), INH + RFP + SM (0.4% )
and INH + RFP + SM + EMB (0.36% ), respectively. The top three poly — drug resistant patterns were INH + SM (1. 15% ) ,
INH + TH1321 (0.4% ) and INH + EMB (0.2% ), respectively. In addition, from year of 2021 to 2023, the resistance of M.
tuberculosis to RFP, EMB, and TH1321 drugs in Changsha area showed a decreasing trend year by year (P <0.05), but the
overall resistance rate of patients in Changsha urban area was significantly higher than that in other districts and counties.
Conclusion Compared with other provinces and cities, the overall drug resistance rate of tuberculosis patients in Changsha is
low, but the drug resistance rate of tuberculosis in Changsha urban area is significantly higher than that in other districts and

counties, which should arouse the attention of relevant departments.
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Comparison of drug resistance in different groups of

Table 1

tuberculosis patients

151 wheg mzben TEF O p P
51 1.324  0.250
" 2301 371 16.12
‘8 736 132 17.93
R () 3.666  0.300
12 ~ 82 14 17.07
21 ~ 431 84 19.49
41 ~ 1038 173 16. 67
61 ~96 1486 232 15.61
ARy 2.251  0.324
2021 1076 178 16.54
2022 766 139 18.15
2023 1195 186 15.56

|2 3037 BRANE T 2570 Hr
Table 2  Analysis of drug resistance in 3 037 patients

i 24 1% (DR i 25 [ % (95% CI) ] R % (n/503) ]
{E—Ti 24 - - -
INH 274 9.02(8.00 ~10.04) -
RFP 111 3.65(2.99 ~4.32) -
EMB 80 2.63(2.06 ~3.20) -
SM 212 6.98(6.07 ~7.89) -
OFX 90 2.96(2.36 ~3.57) -
PAS 29 0.95(0.61 ~1.30) -
THI1321 40 1.32(0.91 ~1.72) -
KM 23 0.76(0.45 ~1.07) -
PAT 2 316 10.41(9.32 ~11.49) 62.82
INH 103 3.39(2.75 ~4.04) 20.48
RFP 24 0.79(0.48 ~1.11) 4.77
EMB 20 0.66(0.37 ~0.95) 3.98
SM 96 3.16(2.54 ~3.78) 19.09
OFX 54 1.78(1.31 ~2.25) 10.74
PAS 8 0.26(0.08 ~0.45) 1.59
TH1321 5 0.16(0.02 ~0.31) 0.99
KM 6 0.20(0.04 ~0.36) 1.19
it £ 2§ 81 2.67(2.09 ~3.24) 16.10
INH + RFP 20 0.66(0.37 ~0.95) 3.98
INH + RFP + SM 12 0.40(0.17 ~0.62) 2.39
INH + RFP + EMB 8 0.26(0.08 ~0.45) 1.59
INH + RFP + TH 4 0.13(0.00 ~0.26) 0.80
INH + RFP + SM + EMB 11 0.36(0.15~0.58) 2.19
INH + RFP + SM + OFX 4 0.13(0.00 ~0.26) 0.80
INH + RFP + SM + EMB + OFX 10 0.33(0.13 ~0.53) 1.99
EATES] 106 3.49(2.84 ~4.14) 21.07
INH + SM 35 1.15(0.77 ~1.53) 6.96
INH + EMB 6 0.20(0.04 ~0.36) 1.19
INH + OFX 5 0.16(0.02 ~0.31) 0.99
INH + TH1321 12 0.40(0.17 ~0.62) 2.39
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i 243%% ifif 24 AR L 253 [ % (95% CI) ] IR L[ % (n/503) ]
RFP + SM 5 0.16(0.02 ~0.31) 0.99
SM + KM 4 0.13(0.00 ~0.26) 0.80
EMB + OFX 3 0.10( -0.01 ~0.21) 0.60
INH + SM + EMB 4 0.13(0.00 ~0.26) 0.80
INH + SM + OFX 3 0.10( -0.01 ~0.21) 0.60
INH + SM + PAS 5 0.16(0.02 ~0.31) 0.99
INH + SM + KM 3 0.10( -0.01 ~0.21) 0.60
FHoAth i 2540 A 40 2 BE A LATT 4 33 K, T 24435 WL A5 7

Gt 503 16.56(15.2 ~17.88) 100. 00

VE: it 22 . INH + RFP + SM + TH1321 .INH + RFP + EMB + OFX .INH + RFP + EMB + PAS . INH + RFP + SM + EMB + PAS . INH + RFP + SM + EMB
+OFX + PAS + KM ,INH + RFP + SM + EMB + OFX + TH + KM #2540 &3 1 &k, T 253 (% )5 0.03 ( -0.03 ~0.10) , ¥ ikt (% ) ¥4 :0. 2 ; INH
+ RFP + OFX . INH + RFP + EMB + TH1321 . INH + RFP + SM + EMB + TH1321 fif 25204349 2 £k, Wit 255%(% ) #45 0.07 ( —0.03 ~0.16) , Myt (% )
Y949 :0. 4, Z Tt 2% . SM + PAS SM + TH1321 .EMB + TH1321 ,OFX + TH1321 _PAS + KM . INH + EMB + KM . INH + EMB + TH1321 .SM + PAS + KM, INH
+SM + EMB + OFX T 25205347 1 #k, it 253 (% ) 32 0.03 ( =0.03 ~0. 10) , ¥ 1 (% ) ¥907:0. 2; INH + PAS .RFP + OFX .SM + EMB . SM + OFX |
INH + SM + TH1321 \INH + SM + EMB + PAS + KM Wit 2520 &3 2 #k, T 255K (% ) ¥4 0. 07 ( =0.03 ~0.16) , #41Lb (% ) 54 :0. 4,

24 ZERELZAHKRREESAFR KIDHX 2021—
2023 4F4% X ELAE ARG 7 PH Pk A8 3 DR AR B8 i ST 24 2%
HABE2ES (' =14.714,P =0.002) , KD HIX
fif 245 % 21.82% , ok KV H (16.59% ) . T %
(15.77% ) R B (14.64% ) . 25 #] x* K 56 53 #7
T 5 A FH 5 VDI X HA G2 (43 51 3 )
X =8.570,P =0.003; 43#]y* =13.810,P <0.001),
VA VDI DX 25 A% i 245 256 o 2 1 177 & 0 BH i i
2.5 20212023 454 o AL AT B Wt 25 o AT

2021—2013 AETR AR 245 5387 WL 4, G5 4% 53 AR T X
EMB TH1321 RFP =Fp 25 ¥yifit 25 3 A Giit 2@ 25 5
(P<0.05), 2 ' #3656 , EMB  TH1321 i 24 3
OYI ST R (g = 9-993, P = 0.002; x5y =
7.187,P =0.007) ., RFP 7£ 2022 4Eiif 25 %4 T
25 2023 AR E IR, & Y B R, T4
TR (Y =3.387,P =0.066) , It4h, INH SM

OFX \PAS KM SEHU&5% 245 1y irf 25 A A5 =47 ] 8] 22 1k
AE(P>0.05), WK 1,

®3 KX X B 531

Table 3 Distribution of TB cases in different districts and
counties in Changsha
[E AL [FEL S EEICD
KD IX 559 122 21.82
R 27 9 33.33
MAEIX 70 14 20.00
IR IX 61 16 26.23
KX 57 15 26.32
FrAR X 255 52 20.39
HAEIX 89 16 17.98
Ty 907 143 15.77°
W FH 1161 170 14. 64
Kb H 410 68 16.59

T 43 A Sk $07K 0. 05/6 =0. 008 50 F/R 5 KM IRIX [LAE
P=0.008;b F/R5T & WE P =0.008 ;¢ /R 50 B LLEL P =0. 008
X5 v ki =8 570, P =0.003, X3y ve s = 13.810,P <0.001,

R4 20212013 ARL5 % BT R 2515 &0 73 A
Table 4 Analysis of Drug Resistance of Mycobacterium tuberculosis from 2021 to 2013

Y 2y (4, % )

w6 B INH SM RFP EMB OFX PAS TH1321 KM

2021 1077 95(8.82) 80(7.43) 37(3.44) 40(3.71) 33(3.06) 9(0.84) 21(1.95) 6(0.56)
2022 766 77(10.05) 56(7.31) 45(5.87)"  21(2.74)*  20(2.61) 5(0.65) 11(1.44)*  10(1.31)
2023 1195  102(8.54) 76(6.36) 25(2.09)%  19(1.59)*®  37(3.09)  15(1.26) 8(0.67)®  7(0.59)
il 1.388 1.170 19. 692 10.015 0.442 2.042 7.260 4.106
P 0.499 0.557 <0.001 0. 007 0.802 0.36 0. 027 0. 128

AN E AR IAIK E 0. 05/3 =0. 017 ;2 7R 45 2021 4ELLHE P =0. 017 ;b FoR 5 2022 4E 4L P =0.017,

GRS R G5 R I I AR R %
TG < TR T 1 T 25 A% A B A B

YEINT R 2R R 24l A T Y SR K (1
PRI DR, S A I L S R 24 O A
BEL L 255 2 48 1 S R B AR T 8 A i 24 i
AT 8T8 A PR T v X AN X B gl =47 0 it
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Fig.1 Comparison of drug resistance rates in different years
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