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An evaluation method for medical intervention effect of urban anthrax aerosol terrorist attacks
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[Abstract] Objective To establish a quantitative evaluation method for medical treatment effect of anthrax aerosol
terrorist attacks. Methods We established an evaluation framework for the medical treatment effect of anthrax events through
constructing the decision tree model of medical intervention after anthrax exposure, the allocation model of key resources
consumption and the model of population state transition under different intervention measures. Then, under the scenario of
the anthrax terrorist attacks in the big cities of China, we analyzed and evaluated the effects of 52 intervention strategies on
the number of cases, peak value, and deaths based on the discrete event simulation method. Results The intervention effect
was sensitive to time delay in intervention and resource reserve. When time delay in intervention was 1 h after the attack, the
resource stock increase from 25% to 100% could reduce the deaths by 59.91%; while only about 7.33% of the deaths were
reduced when the intervention was performed at 145 h after the attack. The intervention strategy had little effect on the peak
time of the morbidity, with the maximum value being 10.52 d and the minimum value being 9.67 d; but it had a greater impact on
the peak number of patients, with the maximum value being 255 072 patients and the minimum value being 103 943 patients.
Conclusion A quantitative evaluation method for medical treatment effect of anthrax aerosol terrorist attacks is established
in this study, and it may be conducive to medical rescue capacity building and emergency strategy-making.
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Fig1 Decision tree for the development of inhaled anthrax in medical intervention

X, Xp and X, and X, Xp and X represent getting treatment, and getting no treatment during the incubation period, prodromal

period and fulminant period, respectively; P,..(7,) is the infection rate after exposure to anthrax aerosol; P, cces(T,)s Ppsuccess(T,) and

Prouccess(T,) are the rates of recovery after treatment during the incubation period, prodromal period and fulminant period, respectively
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Fig 2 Population state transition
S(T,): All susceptible individuals; £(7,): Exposured individuals;
I(T,): Individuals in the incubation period; P(7,): Individuals

in the prodromal period; F(7,): Individuals in the fulminant

period; R(T,): Recovered; K(7,): Death
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Tab 1 Relationship between intervention strategies and peak value and peak time of morbidity

Group Intervention delay time #/h Resource stock level (%) Peak time #/d Peak value
1 1 25 10.52 215054
2 1 100 10.17 103 943
3 49 25 10.35 232739
4 49 100 9.67 137 109
5 97 25 10.35 251420
6 97 100 9.71 207016
7 145 25 10.42 255072
8 145 100 9.92 250 287
Average 10.14 206 580
Maximum 10.52 255072
Minimum 9.67 103 943
Standard deviation 0.33 56 555
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