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[Abstract] Objective To construct the demand model of four types of medical resources including beds in hospi-
tal, beds in intensive care unit (ICU), ventilators and medical human resources during the major infectious disease
epidemic events, simulate and analyze the treatment of infectious diseases when different medical resources are in
short supply. Methods Based on the susceptible-exposed-infectious-recovered (SEIR) model, considering the infec-
tivity of infected persons, the susceptibility of the population and the immunity of convalescents, the characteristics

of asymptomatic COVID-19 patients and different clinical types, the “COVID-19 infection-hospitalization model”
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was constructed. By collecting and setting the parameters of disease transmission, clinical course and medical re-
source shortage scenarios, an analysis model of allocation and supply of urban medical resources during infectious di-
sease epidemic events was initially formed based on Anylogic platform, the supply and demand of medical resources
during infectious disease events in different scenarios were analyzed. Results In the non-intervention scenario, the
peak time of bed demand was on the 107th day, and the peak value was 160. 92 beds per thousand people; the peak
time of ventilator demand was on the 122nd day, and the peak value was 5. 61 units per thousand people; the peak
time of ICU bed demand was on the 117th day, and the peak value was 12. 78 beds per thousand people; the peak
time of the demand for medical human resources was on the 109th day, and the peak value was 151. 12 persons per
thousand persons. The simulation results suggested that there were some differences in the impact of different medi-
cal resources on the outcome of medical treatment. Conclusion This study constructs an analytical tool for the allo-
cation and supply of urban medical resources under the epidemic events of infectious diseases, and the results of mul-
tiple simulation experiments suggest that bed resources and medical human resources play more important roles in
the outcome of medical treatment.
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Figure 1 Schematic diagram of the classic SEIR model
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Figure 2 Schematic diagram of medical resources demand model based on SEIR
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Figure 3 System dynamics flow diagram based on Anylogic
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Table 1 Initial parameters of disease transmission of medical resources demand model during epidemic events of infectious diseases
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Table 3 Parameter values in the case of shortage of medical resources

S8 X Hife 22 30k (R RAEM)
P 7 E RIS v R R ] 1 L 1) 0.23 ik el 42 (2020)
b 5 A5 191 2% & Sy o A 091 11 e ) 0.36 Petrilli* 4 (2020)
P LI 451 2 JE& DAy £ T R0 9] 114 L B 0.63 Rainisch™7 4 (2020)
Peda i T g i) S 1 L4 0. 60 Petrilli* & (2020) , Verity ££H11(2020)
I PRABL(3K) —1CU B L (HO)O—IFIERHL(A ) —BEH AT ()
2 gﬁ% 500 000
400 000
2.1 AFTMEXTERRXRERKFEL 300 HA

HAETC T HUlE & T . COVID-19 JRAL 5% I 75 5K 75 26
107 Kk B Wl , Ky 482 754 ¢ (PR 50 R 160. 92
ik /F A0 ICU PR 9 W7 SR 7858 117 K ik 3 g
{H - N 38 339 5k (ICU RALECN 12. 78 5K/ F A 5 M
WML IR T SR 7E 5 122 Rk B {H, o 16 839 &
(FFIEAL A 5. 61 & /F A s BB N B I 5 SR 725
109 KB FNWEAE , Hy 453 373 N ST IEECH 151,12
N0 s R 9% 15 N 9% 8 75 >R BTG A R Jek
H o BIAES 230 KV 232 RIS AN /INGAE L 4
2R 27 138 5k RAIECK 9. 05 38/ A0 .19 977 A
(NTTEBEE N 6.66 /T, WHE 4,

2.2 ERFFREHRMNEFTRELEHGH 0 RN
U I 7E ICU IR A 38 45 N 7 96 5 78 2 1 1
B R B IR AL 25 = W U5 55 SR W (U U8 78 2 ) i
BRRY e R | EE R A EE Y Y R R ) o EL g3 il ok
83.16% 11.77% 1. 98 % .0. 89 % AL T 1] |5 b Hy
2,20 % s R B U5 SR Aol ) 45 205 Bl o L AR TR L IR 5

LH 300 000
200 000

100 000

0
0 30 60 90 120 150 180 210 240 270 300 330 360
] (d)

AN TR 1% 5T B 7 B8 R e oK Al B R B4 30 46 1 (]
365 d)

& 4

Figure 4 Changing trend of medical resources demand in di-
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