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Analysis of Maternal Antibodies and Vaccine Protection in

a Pertussis Disease Model

XIE Gaoyan, XUE Yakui
(School of Mathematics, North University of China, Taiyuan 030051, China)

Abstract: According to the transmission mechanism of pertussis, an SEIVR-M infectious disease
model including maternal immunity and vaccine immunity was established. First, the basic reproduction
number was obtained by using the next-generation matrix generation method, and the stability of the
equilibrium point was proved according to the stability theory of linear systems, the comparison theorem
and the Lyapunov function. Second, numerical simulations were used to study the effects of various pa-
rameters on disease transmission. Finally, the coupling attenuation term was introduced to describe the
synergistic effect between the maternal antibody attenuation rate ¢ and the vaccine antibody attenuation
rate 0y, and the critical condition for disease extinction was obtained. The results show that by precisely
controlling the attenuation kinetics of maternal antibodies and vaccine antibodies, the effect of herd im-
munity can be optimized, and the goal of disease elimination can be finally achieved.
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