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Abstract: Objective To investigate the occurrence of multidrug-resistance among tuberculosis patients in Hainan
Province from 2014 to 2020 and to analyze the influencing factors, aiming to provide reference for formulating drug-resistant
tuberculosis control strategies in this region. Methods  This study collected sputum samples from the patients with pulmonary
tuberculosis admitted to the Second Affiliated Hospital of Hainan Medical University from 2014 to 2020, and performed
isolation and identification of Mycobacterium tuberculosis and drug susceptibility testing. After the strains were identified as
positive, drug sensitivity tests were conducted, and multi—drug resistant patients were found. Clinical data was retrospectively
collected, and chi—square test and unconditioned logistic regression were used to analyze the influencing factors of multidrug
resistance. Results A total of 2 672 patients underwent sputum culture, strain identification, and drug susceptibility testing
in TB designated hospitals in Hainan Province from January 1, 2014 to December 31, 2020. Among them, 1 942 patients with
available drug susceptibility test results and complete clinical data were enrolled, among which 398 cases with drug-resistant
TB were included in the case group, and 1 544 cases without drug resistance were included in the control group. Multivariate
logistic regression analysis showed that farmers, rural residence, treatment history of retreatment, irregular medication history,
number of pulmonary cavities 23, and BMI<18.5 were independent risk factors for MDR-TB. The risk of MDR-TB in farmers
was higher than that in non—farmers (OR=1.542, 95%CI: 1.150-2.020); patients living in rural areas had a higher risk of
multidrug resistance than those living in urban areas (OR=1.445, 95%CI: 1.095-1.907); the risk of MDR in the retreatment
patients was higher than that in the initial treatment patients (OR=5.616, 95%CI: 4.250-7.421); the risk of multi-drug

resistance in patients with irregular medication was higher than that in patients with regular medication (OR=2.665, 95%CI:
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2.012-3.531); the risk of multidrug resistance in patients with pulmonary cavity number =3 was higher than that in patients
with pulmonary cavity number <3 (OR=5.040, 95%CI: 3.768-6.740); compared with patients with BMI<18.5, patients with BMI
=18.5-24.0 and BMI>24.0 had a lower risk of multidrug resistance (OR=0.735, 95%CI: 0.555-0.975 and OR=0.447,95%ClI:
0.225-0.888, respectively). Conclusions Retreatment, farmer occupation, rural residence, irregular medication and low BMI

may be the risk factors for multidrug resistance in Hainan Province.

Keywords: Tuberculosis; multidrug resistance; retreatment; empty; irregular medication;influencing factors
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Table 1 Comparison of clinical characteristics between the two groups
IR R PONEZ SN Y
245 Clinical features Control Case X 251 Clinical features Control Case X P
group group group group
5] Gender 0.063  0.802 || HIV /&34 51 HIV infection 0.644  0.422
7 Male 1268(82.1) 329(82.7) 7 No 1532(99.2) 397(99.7)
% Female 276(17.9)  69(17.3) A Yes 12(0.8) 1(0.3)
LEWR 1Y Agelyears 3.980  0.137 || M2 MR ZEMENT T COPD 29.496 <0.001
<30 291(18.8)  74(18.6) JENo 1418(91.8) 329(82.7)
30~<60 812(52.6) 229(57.5) A Yes 126(8.2)  69(17.3)
=60 441(28.6)  95(23.9) T 5 History of 336.726 <0.001
&% Nationality 1.114  0.291 || treatment
DU Han nationality 1457(94.4) 370(93.0) WV Initial treatment 1 193(77.3) 115(28.9)
/DELRE % Minority nationality 87(5.6)  28(7.0) 5237 Retreatment 351(22.7) 283(71.1)
Bl Oceupation 18.183 <0.001 || #LH M2 Regular 240.215 <0.001
4% [ Non—Peasant 743(48.1) 144(36.2) medication
4 | Peasant 801(51.9) 254(63.8) & Yes 1262(81.7) 173(43.5)
J& 41 it Habitation 36.652  <0.001 7 No 282(18.3) 225(56.5)
W City 833(54.0) 147(36.9) 234 Void number 313.675 <0.001
AHT Countryside 711(46.0) 251(63.1) <3 1092(70.7)  88(22.1
SCALFREE Degree of education 23.993 <0.001 >3 452(29.3) 310(77.9)
¥ B LA Junior high 734(47.5) 244(61.3) R B BMI 58.790 <0.001
school and below <18.5 518(33.5) 215(54.0)
15 1 B A _E Senior high 810(52.5) 154(38.7) 18.5~<24.0 909(58.9) 170(42.7)
school or above >24.0 117(7.6)  13(3.3)
M2 4 52 Smoke 14.516 <0.001 || 145 5 Drink 0.075 0.785
7t No 935(60.6) 199(50.0) Jt No 1097(71.0) 280(70.4)
A Yes 609(39.4) 199(50.0) A Yes 447(29.0) 118(29.6)
B PRI 2 Diabetes 2225 0.136 || B2 4EIR Patient delay 38.628 <0.001
J&No 1210(78.4) 298(74.9) 75 No 717(46.4) 116(29.1)
i Yes 334(21.6) 100(25.1) & Yes 827(53.6) 282(70.9)
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Table 2 Logistic regression influencing MDR in patients

K Ttems B SE X P OR(95% CI)
IPUlE Occupation 0.421 0.144 8.615 0.003 1.524(1.150~2.020)
JEAE ML Habitation 0.368 0.141 6.781 0.009 1.445(1.095~1.907)
G752 History of treatment 1.726 0.142 147.244 <0.001 5.616(4.250~7.421)
2304 Void number 1.617 0.148 118.876 <0.001 5.040(3.768~6.740)
FUHE FH 24 Regular medication 0.980 0.144 46.650 <0.001 2.665(2.012~3.531)
BMI 8.128 0.017

<185 1.000

18.5~<24 -0.307 0.144 4.564 0.033 0.735(0.555~0.975)

>24 -0.804 0.350 5.290 0.021 0.447(0.225~0.888)

“# 1t Constant -7.110 0.437 264.644 <0.001
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