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Abstract

This study replaces the standard incidence rate with a bilinear incidence rate in a seven-compartment
drug-resistant tuberculosis (DR-TB) dynamics model and analyze its dynamic properties. By con-
structing a Lyapunov function and applying the Routh-Hurwitz criterion, we demonstrate that when
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the basic reproduction number Ro < 1, the disease-free equilibrium point is globally asymptotically
stable. When Ro > 1, the system possesses a unique endemic equilibrium point. Furthermore, model
parameters were refitted using publicly available data from the World Health Organization (WHO).
Numerical simulations not only validated the theoretical analysis but also indicated that China could
achieve the goal of ending tuberculosis by 2035 through comprehensive intervention measures.
This study provides a theoretical foundation and quantitative assessment tools for formulating
drug-resistant tuberculosis control strategies.
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TESSIR P EAR S, i 245 454% (DR-TB) W tH I 5 & @t — DI 1 B e, T 25U &5 % (DS-
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B E NS YRR IR A . VIS T IS ORI E TR, 7RSS MBS P R B 2 M
F. 1962 4, Waaler 2515 VR MR EEZIR BN T4, GIFSE T B0 T iETE S AR AL B o A, S
fliTH BN G S A R R e it T S5 2018 4, TR AEEIL B ) A AT 1 I 2l 25 i (AL 7
R, TN 2 R R I OCER R, B AR VAT R 2 2K DL R A S A R R
S, XL A R UG B T DS LS AR TR T AR R 2 5 A AR RR I (6] . Xu A
2005~2018 4= [ £ 4% W M« N OV Giih- 38 K 5 pifs BE B R84, 8 7 X4 DS-TB 45 DR-
TB 1) SEIR CE=MA, @il /D BT S HIE, 152 2W AR AN 0.6993 FETGNI 2 T Fitfi it
F A S it P AR AT SEBN 2035 4E HAR[ 7] %0 50N [E DR-TB Bhifsdeft 7 B b s, (B amie 52
PRSI E o, BAURBT KRG MBI FIE BT, TP AR P WA 2R & SR A PG
PER B EEIR S 4, BACRAARHE R AR, RUER S AR S BN DB G, TEfEgumasi, %k
TN CRRROR . Bl i N DS QIR T, MW R AR, R R 5 5 B M e & B e A ik
1ELE, ZEFRR AT AR, G TR RERATRAE, H BT IRCR AL T REAEE 2 57

7E DR-TB f&#E b, WM R AR HIRBAE T SR LM SRS 15 B MR . SRR 2R
TG R AL R A B, FFATRE AT DR-TB WA A BRI 2 0,  Jb R fil 245007 DU AR AL 1)
AHENE, AR INARE. 87 DR-TB e, i 2 2545 % W (MDR-TB)FRI Iz i 24 G5 4% 4 L Hpak
HOR, AR TR, HEF MDR-TB £ # 32 2 f1 s L i 1 1 b n R R R s Ak Ok 3, AR 3% B Rt
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Figure 1. Transmission diagram for a drug-resistant tuberculosis model
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Figure 2. Number of fitted and actual cases for drug-sensitive and drug-resistant infections
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