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A Hepatitis E epidemic model based on vaccination and environmental

transmission

SU Yurou, ZHANG Tailei, ZHANG Yandan, WU Wenzhe
School of Science, Chang'an University, Xi'an 710064, China

Abstract: Hepatitis E is an acute viral hepatitis mainly transmitted through the fecal-oral route. Based
on the transmission mechanism of Hepatitis E, a SVEIRB Hepatitis E infectious disease model with
vaccination and latent infections is constructed. Through the dynamic analysis of the model, the basic
reproduction number of the model is determined. When R, < 1, the disease-free equilibrium is
globally asymptotically stable; when R, > 1, the endemic equilibrium is globally asymptotically
stable. Selecting the number of Hepatitis E patient cases in Shaanxi Province, the epidemic trend of
Hepatitis E in the next few years is predicted through numerical simulation. Meanwhile, the partial
rank correlation coefficient method is used to analyze the influence of different parameters on disease
transmission. The results show that vaccination and environmental sanitation are the key factors
affecting disease transmission. Therefore, by increasing the vaccination rate, strengthening
environmental sanitation management and raising public health awareness, the transmission of the
disease can be controlled effectively.
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HEV-2 15 92175 DL K U 35 59 1 7™ F 8 AH 56 (Khuroo, 2011). HEV-3 FIHEV-4 2% LA, af 5|8 A1
NE LY (Raji et al.,2021). ZERIBE S, KEZHURY HEV-3 5L HEV-4 1) 835 BAT JofE R sl 52 B
REVFER, — MBS HIIG IR B A, RS R B BRI R 2otk A By, mTRER B2 W ok i
2, AR 25 T3 (Dalton et al.,2007). I3 5 A AR 3N & A= 22 5% Jim A 2 J81 1) 10 AR5,
2 5~6 JH, YL NI ET LR B AN G 3~4 FHER R EE . ok A SRR ERFR RV, SRR
95 2 O R R AR i, IR KR — 22 10 & e B A IF 98, BET- % & ik 30% (Navaneethan et al., 2008 ;
Pérez-Gracia et al.,2017).
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JIF RN [ GSK A Wl #F & 1) tHE Vvaccine &0 T IDW I R B ;- rp R A5 A= Wy il b F 5 Fie F ¢ () HEVP 179 11
2% [E Genelabs A H] . & [E GSK /A F W & Y Healive &b T DU I R B Bt (J81 37 7545, 2024). 5 1] K24 5% ]
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PRI M T RITE 2026—2030 4F RIS TR G0 25 IR, AW RS AR 9 £ RRE R

AR, TRIUAT A AR AL 52 2 1 [ A AN AR 227 B BIFFE (Alzahrani et al.,2018,2020; Khan et al.,
2019; Osman et al.,2024). Alzahrani et al.(2018) # 37 T —25 HAG 3 E 1L Y4 A9 SEIRP [ Y BT 5 A& Y A
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Fig. 1 Compartment diagram of Hepatitis E model
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ARSCRARPEBEAY (2), HeHUBE PG4 2012—2020 43X — 5 B[] B N G AU I 4 149 & 9 191 K5/ S ik e xof
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4.1 EEWKE

FRAE A 2L T3 A b2 55080 v O WS 21 1) B9 D 48 106 78 2 8T & 9 1911 85 ) B8, 6 B 2012—2020 4F 1) 136 784
498 3 R A (L3R 1, B 2(a)), BHREPE4E 2012—2020 4 1% 48 Z31-57 & 15 (& 2 (b) )VE M J 2t
EIROE

F 1 20122020 4E B P4 44 TR0 AT 46 38 & 9 (14

Table 1 The number of new cases of Hepatitis E in Shaanxi Province from 2012 to 2020

Ay 2012 2013 2014 2015 2016 2017 2018 2019 2020
NEL 265 287 232 275 274 293 314 281 240

4.2 SEET

RIEPEPT 2 E RA T it & R R G A TR, 2012 4F0IBRVE A N H S5 3 742.6 TN, BIS(0) =
37426 000. XK KBV E R LR 77.8 %, W[ d = 1/77.8 = 0.0129. B4 N — A/d (1 — =), WFER]
TR BT ZIVEA RN E B A A = 479 052.8. F T GBS B9~ X0 AR 00 o 40 K (ZBRE 5245 ,2016)
HHUp = 365/40 = 9.125. BRILZ A, B TIRHRIE TR Y, I RIERE iR e R 5em, I RE
Qe AR TR AL G, AR DMK A 3R TR 3 MR A2 38, X (A5 VAR 25 ) ARG v R T3 1 i i
Boim /b TR A R R B SR . L, R A KT I 0D HIRR BB LA B NG 928 v 0 ) S e s v 4
JEPR, OS2 B AR Al R AR . R IR 3R, 8 A 4 A8 P P — 5 mT R I R AR R AR
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Fig. 2 The incidence of Hepatitis E in Shaanxi Province from 2012 to 2020
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®2 BRI SEUE

Table 2 Parameter values of the model

5(0) WG T B8 N 37 426 000
1(0) (IR T SN 265
A UNEE 2PN 479 052. 8
d HARFET 0.0129
P TR e A A R A 2 9.125
o BRI T 0. 002
2 P W AR 0. 002
Y1 IRE IR E % 0.8511
> RYLE W E R 0. 601 2
0, TR T EREE b e 25 04 TR 3 0.492 1
0, SRR B X PR Hh ST 2 1 TR R 0.8135
a FREE T e B I AR T 56 0.3122
B, R E G YR 7.56 x 107"
B: YL AL YR 1.12x10°
Bs R b i SR 0 A B A e e 7.72 x 10
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