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Introduction

Global dynamics of recurrent epidemics for directly transmitted
respiratory viruses are the combined outcomes of infection and
vaccine-driven  immunity/cross-immunity, viral  antigenic
changes, population mobility, human behavior, public health
social measures (PHSMs) and other extrinsic drivers. The
dynamics of these viruses has been changed in post COVID-19
pandemic period across the globe. This study aims to elucidate
how population immunity and importation risks influenced the
co-circulation dynamics and combined burden of multiple
pathogens including influenza, RSV and COVID-19 across the
study period.

Methods

. Seml-mechaplstlc - ( Each 1 ' _ ,
hierarchical Bayesian model = R; = R}, exp (—ak]M'L (t) — BJM(t» exp (Ay)

- ¥ NN
M (NIM,, (8) IM,, (D D' [t,5] Po (i]120)

Transmission process

Gi,c = €Xp (/3G1 (R;’j? —~ 1)) ~1

t
N = NSO TT [(gre+ 1) - expe?]

Mobility

-

.
"
L4
L
L)
[]
= L]
Ll
&
.0
. *
.
"

Importation
L. _ . _DsKhnie

A T=1
i ]
Population == Natural + Cross + Vaccination + Antigenetic Z \/ I /\/z " / /\/z t
Immunity = Immunlty Immunlty Immlinity Sh‘ift t
oooooo :
History Infectio d ta Subtypes data Vaccination data Antigenetic distance

J \ GT/

Using a Comprehensive Dataset within a New Data-driven Sem-mechanistic Framework.

Y eBS§yN g IR B /N m lag
J*H1 J#H3

g Dy b MM g 11D
H1 H1 H3 H3
SR SR
Y 7

t Y t Y
1/LH1 ' ' 1/LH3
n  m.lag
IM!. () Z Z {r” X 1My (t— 8) I* ( )exp( o' x D' [t s])}
Zi 1’/%’//N j#i=1 s=1
] g —iD,
Sp ~ lg — R
t -u " -IJT
Mechanistic Model. Statistical Model.
Results

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

*
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

eeeeeeeeeeeeeeeeeeeeee

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

......
”””””””””
Linear

(b) Association Between Population Immunity and Epidemic
Characteristics, with (left) and without (right) Antigenic Effects.
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(a) Influenza activity and population (¢) Comparison of Results from Inferring Time-Varying
immunity by subtypes. Immunity Using Different Models.

Figure 1. Inferring Time-Varying Population Immunity with
Mechanistic, Semi-Mechanistic, and Statistical Models.
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Impact of Population Movement on the Rt of Influenza in Hong Kong
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Figure 2. The impact of mobility on Rt reduction for
COVID-19 and influenza.
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Figure 3. The Impact of Mobility on Co-circulation
Before, During, and After the Pandemic.

Conclusion

® Time-varying immunity to seasonal Iinfluenza was
inferred using statistical, semi-mechanistic, and
mechanistic models.

® Antigenic factors are crucial for accurately predicting
immunity.

® Inferred the Co-circulation dynamics and interactions
(cross-immunity) between influenza and COVID-19
Before, During, and After the Pandemic.

® The pandemic reshaped the transmission patterns of
seasonal influenza, and its patterns have not yet
recovered fully in the pandemic period.
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