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Generating more typhoid incidence data
• Surveillance for Enteric Fever in Asia Project (SEAP) Phase II: 

Bangladesh, Pakistan, Nepal
• Severe Typhoid Fever Surveillance in Africa (SETA): Burkina Faso, 

Ghana, Nigeria, DRC, Madagascar, Ethiopia
• Surveillance of Enteric Fever in India (SEFI)
• STRATAA, TyVAC: Malawi, Nepal, Bangladesh

Most LMIC countries will need to make decisions about TCV 
introduction with little if any national, much less subnational, data 
on typhoid burden



Accuracy and Cost Trade-offs in Typhoid Burden Estimation
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Why environmental surveillance may enable us to 
identify high risk settings for typhoid

“How can typhoid fever be prevented? ... the reply to the above 
question may be stated in four words, namely, Stop drinking 
contaminated water.” 
– Henry Baker, 1884

1. S. Typhi is a human restricted 
pathogen

2. Municipal water contamination is 
essential to typhoid transmission



Public water systems are critical to typhoid transmission
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Water-borne Typhoid Outbreaks



. Typhi is detectable in water and 
ewage and provides actionable data

Kinde and Atwill, California Agriculture 54(5):62-68



Molecular Detection of S. Typhi in Drinking Water



Sero-Epidemiology and Environmental Surveillance (SEES) study 
Navi Mumbai TCV Introduction Evaluation

Can Environmental Surveillance for Typhoidal Salmonella 
Distinguish High from Low Typhoid Risk Communities



EES Study: Bangladesh, Nepal, Pakistan 
Sampling in catchment of population-based disease surveillance (SEAP)
Leverage incidence heterogeneity
Characterize how S. Typhi frequency/abundance in drinking water correlates 
with incidence of disease 
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Navi Mumbai TCV Introduction



Navi Mumbai TCV Introduction

Public sector introduction of Typbar TCV
Step wedge cluster randomized 
introduction with 11 UHPs vaccinated in 
2018, 11 in 2019
Hypothesis: UHPs (neighborhoods) who 
received vaccine will have lower 
frequency and abundance of S. Typhi in 
water
S. Paratyphi serves as a negative control 
outcome
Also will evaluate geographical incidence 
heterogeneity and Typhi/Paratyphi 
frequency/abundance



ES for building political will for vaccination and improving 
water systems 

Complacency over fecal contamination of water
‘Coliforms’ don’t motivate politicians and administrators
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