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QUOTE FROM ME IN JUNE 2020
(PARAPHRASED)

“We will have COVID vaccines for 
sure in early 2021, and we should 
have SISMID in person next year,” 
i.e., July 2021

Well, at least the first part is true!



Philosophy of this course
(i.e., Reductionist statements)

• Analytic work on the transmission and control of 
infectious diseases depends on an understanding of 
epidemic theory

• A technical understanding of the underlying non-
linear, stochastic dynamics of infectious disease 
transmission is the basis for this understanding 

• This almost always involves non-linear functions 

for the interaction of x susceptible and y infected 
people at time t.

• This technical understanding leads to sound 
inferential structures for estimation of governing 
parameters and functions



Some Books of Interest for This 
Course







1975, 1st addition 1957



Inference on infectious diseases 
modules in addition to this one

• Module 5: Spatial Statistics in Epidemiology and 
Public Health, July 12 – 14

• Module 7:  Simulation-based Inference for 
Epidemiological Dynamics, July 12 – 14

• Module 8: MCMC I for Infectious Diseases, July 14 –
16

• Module 11: MCMC II for Infectious Diseases, July 19 
– 21

• Module 12: Statistics and Modeling with Novel Data 
Streams, July 19 – 21



Lectures
Monday, July 12:

1. Introduction to stochastic epidemic models; notation, 
properties, examples, IL, TB

2. Important properties of epidemics and endemic 
situations, TB

3. Inference on stochastic epidemic models, TB

4. Modeling using networks and other heterogeneities, 
Computer simulations, TB, DZ

Tuesday, July 13:

5. Different models for vaccine mechanisms, IL

6. Stochastic models for small groups such as 
households, IL    



Lectures

Tuesday, July 13

7. Continuation, Heterogeneities, inference from big

outbreaks, TB 

8.   COVID-19 analysis, TB, DZ

Wednesday, July 14

9.   Study designs for evaluating vaccine efficacy, IL

10.  Design and analysis of randomized vaccine trials for

emerging infectious disease epidemics: The case of

Ebola and COVID-19, IL



Schedule for Zoom lectures

Date Time (PDT) Topic Instructor

Monday, July 12 8:30 – 8:45 Introduction IL, TB

9:00 – 9:45 Lecture 1 + exercises TB

10:00 – 10:45 Lecture 2 + exercises TB

11:00 – 11:45 Lecture 3 + exercises TB

12:00 – 12:45 Lecture 4 + exercises + computer simulations TB, DZ

Tuesday, July 13 9:00 – 9:45 Lecture 5 IL

10:00 – 10:45 Lecture 6 IL

11:00 – 11:45 Lecture 7 TB

12:00 – 12:45 Lecture 8 + exercises +computer inference TB, DZ

Wednesday, July 14 9:00 – 9:45 Lecture 9 IL

10:00 – 10:45 Lecture 10 IL



Some Infectious Diseases Under Study

• Influenza

• Novel Coronavirus: COVID-19, SARS-CoV, MERS-CoV

• Ebola and other filoviruses

• Cholera, Typhoid, Rotavirus

• Dengue, Zika, Chikungunya

• Lassa, Nipah, plague

• HIV

• Others, polio, pertussis, hand-foot-and-mouth (EV71)

• Agent X



WHO Blueprint to prevent epidemics

https://www.who.int/blueprint/en/



WHO Blueprint priority diseases

https://www.who.int/blueprint/priority-diseases/en/



Some Examples



Pandemic H1N1, 2009-2010
Stochastic, Compartmental, Patch



Pandemic H1N1 With Vaccination



Ebola vaccine trials

• Phase III Ebola ring vaccination efficacy 

trial in Guinea – VSV vaccine estimated to 

have 100% efficacy.

• Stochastic transmission models have been 

used to help estimate vaccine efficacy and 

effectiveness

• Ring vaccination is used to eliminate Ebola 

in human populations, e.g., smallpox 

eradication



Ring vaccination contained



Ring vaccination not contained



COVID-19:  What could have happen in the 
Fall of 2020?

• Staged reopening without testing with contact tracing results in a large second 
wave

• With 50% symptomatic cases tested , and 20% or more or more of the contacts of 
the detected symptomatic individuals are traced and put into quarantine, the 
epidemic is controlled

Source:  Aleta, et al.  Modeling the impact of social distancing, testing, contact tracing and 
household quarantine on second-wave scenarios of the COVID-19 epidemic. Nature 
Human Behavior. 4, 964–971 (2020). https://doi.org/10.1038/s41562-020-0931-9. 



Thanks

On with the course!


