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Mathematical modeling of transmission to aid in vaccine 
trials assessment

Estimation of reproductive numbers:

• 𝑃𝑜𝑖𝑠 𝜆  is a Poisson sample with rate 𝜆;
• 𝐶 𝑡  is the projected daily number of new cases having symptom onset on t;
• 𝑐 𝑡  is the observed number of new cases having symptom onset on t;
• 𝜑 𝑠  is the distribution of the generation time discretized by day, approximated with the 

estimated distribution of the serial interval;
• R(𝑡) is the assumed reproduction number over time.

Master renewal equation

𝐶 𝑡 = Pois 𝑅(𝑡)σ𝑠=1
𝑡 𝜑 𝑠 𝑐(𝑡 − 𝑠) ,

       E{C(t)| R(t), φ s , 𝐜(𝐭 − 𝟏)} = R(t)σs=1
t φ s c(t − s) 
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Preliminary estimates of Sudan virus transmissibility and projections of 
cases in Uganda, October 2022

October 17, 2022 - Valentina Marziano1, Giorgio Guzzetta1, Ira Longini2, 

Stefano Merler1 1Bruno Kessler Foundation, Trento, Italy; 2University of 

Florida, Gainesville, US Summary

•We estimated the serial interval and reproduction numbers for the 
outbreak of Sudan virus currently spreading in Uganda.
oThe serial interval of the Sudan virus, estimated from data on the 

2000-2001 outbreak in Uganda, is estimated to be Weibull distributed 
with mean 12 days (95% percentiles of the distribution: 4-24 days).

oThe basic reproduction number of the 2022 outbreak is estimated 
to be 3.7 on average, with broad confidence intervals (95% CI: 2.7-
4.8).

oAfter a peak reached around September 20, the net reproduction 
number Rt has declined below the epidemic threshold since the early 
days of October. This might depend on incompleteness of data, 
population awareness, interventions, or a combination of these 
factors.



Example



Estimation of serial 
interval



Estimation of serial interval



Estimates of Rt





Real time projections



Thank You!
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