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Goals 

•  Rabies 
•  Gavi, the vaccine alliance 
•  Different simulation scenarios considered 
•  An overview of individual based models 
•  Key findings of the study 



Introduction 

•  Rabies is a zoonosis 
•  99% of human rabies 

cases are attributed 
to dog bites 

•  Combating rabies: 
–  Mass dog vaccination 
–  Post-exposure 

prophylaxis (PEP)  

Human Rabies - Transmission and Vaccine. Obtained from 
http://www.tabletsmanual.com/wiki/read/human_rabies	



What is pep 

•  Post exposure prophylaxis 
•  Drug that is taken after potential 

exposure to prevent becoming infected 



Objective 

•  Use mathematical model to investigate 
effect of an investment in PEP by Gavi. 



Gavi, the vaccine alliance 

•  International organization with the goal 
of creating access to new and underused 
vaccines in less developed countries 

•  Funds many vaccination programs in less 
developed countries (Gavi eligible 
countries) 

Gavi,	the	vaccine	alliance.	Obtained	from	h5ps://www.gavi.org	



scenarios 

1.  Status quo 
2.  Improved PEP access 
3.  Improved PEP access and provision of 

rabies immunoglobulin 
4.  Scaling up mass dog vaccination 

a)  PEP provided according to status quo 
b)  Improved PEP access 
c)  Improved PEP access and Integrated bite case 

management (IBCM) 



Method 

•  Epidemiological model of rabies dynamics 
in domestic dogs 
– Stochastic dynamic transmission model of 

rabies in dogs (IBM) 
•  Economic model of PEP demand 

– Decision tree 



Individual based model 

Agent-based	models:	understanding	the	economy	from	the	bo5om	up.	Obtained	from	h5ps://www.bankofengland.co.uk/quarterly-bulleBn/2016/q4/agent-based-models-understanding-the-
economy-from-the-bo5om-up	



Individual based models 

•  Also called Agent Based Models 
•  Agents can be given different attributes 

e.g. age, number of sex partners 
•  Agents can interact with each other and 

the environment governed by a set of 
rules 

•  IBM allow more flexibility  



Individual based models 

•  Challenges: 
– Obtaining parameters for the model 
– computationally expensive 
 



NEtlogo 

•  Example of IBM 
simulation software 
is NetLogo (freely 
available) 



Key findings 
•  Under status quo: 

–   67,000 annually, most deaths in SSA 
–  Current PEP prevent 56,000 deaths annually 

•  Improved PEP access 
–  Bite victims initiating PEP almost doubled compared to status quo 
–  About 1.39 million deaths averted between 2020 and 2035 
–  Vaccine needs remain similar 

•  Scenario 3 
–  Costly with only marginal benefits ~100 more deaths prevented 

•  Scenario 4 
–  Reduces incidence of rabies exposures 
–  With improved PEP, more deaths reduced and still cost effective 
–  With IBCM, prevents wastage of vaccine 



Summary 

•  Investing in rabies immunoglobulin not 
cost effective 

•  Improved access to PEP remains cost 
effective especially with IBCM 

•  Investment in rabies vaccine can save 
many lives at a low cost per death averted 
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