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02 Early COVID -19 Outbreak in Hubei, China
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Objectives Data Data Fitting
- Address the sudden spike in reported cases due to the change in case We Use the reported .cumu.lahve case number from the websites o.f the Health
iy , Commission of Hubei Province [1] and the National Health Commission of the
definition on February 13, 2020. . . . .
- f ot ¢ - MeKendrick model , ’ Peoples Republic of China [4]. Whenever there is a correction on a reported o |
crive a tormuid drom the Kermack-McKendrick model to esimate an date, we update the corresponding value in the previous reported date. After f 40000 +
correct unreported cases. correction, the reported cumulative case numbers of Hubei province from Jan- oo
= Use the new formula to fit inconsistent COVID-19 data and improve uary 21, 2020 to February 21, 2020 are 40000 =+ ~ I
20000

parameter estimation.
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Wuhan (29,374) (95% Cl: [18205, 40665)) | 19665 22112 24953 27013 29631 31728 33366 471643
= |[dentify peak infection dates—February 6, 2020, for Hubei and February 51986 54406 56249158182 59989/41682162457 63088
8, 2020, for Wuhan. -
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= Estimate key parameters, including the basic reproduction number (R,) for lable 1. Cumulative COVID-19 case numbers in Hubei Province. Figure 1. Reported data (dots) and fitted model (curve) for the cumulative cases of COVID-19
Hubei (2.334) (95% Cl: [2.053, 2.711]) and Wuhan (2.189) (95%ClI: Notice that the number jumps abruptly from 33366 to 47163 outbreak in Hubei province (left panel) and Wuhan city (right panel), respectively.
1.992, 2.448)) . '

Also, the Wuhan cumulative case numbers from January 1/, 2020 to February

Methods 21 2020 are Conclusion and Discussion
We adopt an epidemic model proposed by Kermack and McKendric [2]: 64158 66928 1152910 1199085 2225681 2366339 3422155 4419059 5517422 = A simple and biologically meaningful formula defined by equation (3) was
S'(t) = —BS()I()/[S(t) + I(t)], 6384 8351 10117 11618 13603 14981 16902 18454 19558 proposed to estimate key epidemic parameters. |
I'(t) = BS()I()/[S(8) + (1)) = vI(1), (1) 32081 35991 37914 39462 41152 42752 44412 45027 45346 * This formula not only fits the inconsistent data well but also corrects it by
R'(t) = ~I(t) capturing the unreported case numbers hidden within the data through
| Table 2. Cumulative COVID-19 case numbers in Wuhan City. data fitting.
where ( Is the disease transmission rate, and v is the removal rate of infected = The estimated basic reproduction number matches prior findings 3]

iIndividual. To simplify our analysis, we make the following assumptions: despite using a different method and data type.

Parameter Estimation . o
= The epidemic peak occurred at the beginning of February 2020, and the

first epidemic wave would approach its end in March 2020.

(A1) Among all the cumulative infected cases at the end of the outbreak, S(t)
represents susceptible individual at time .

. o . . . Report date K| K, H | C(oo) Ry 5 v | Peak time t, = For more detail of this work, can be found at [5].
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