
Severe Typhoid Fever Surveillance in Africa 
(SETA) Program: An Overview

Justin Im, MSc

Epidemiology Unit

April 04, 2017

10th International Conference on Typhoid and 

Other Invasive Salmonelloses

Kampala, Uganda



Evidence for Typhoid Fever in sub-Saharan Africa
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Typhoid Fever Surveillance in Africa Program (TSAP): 2010-2014
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What is known about Severe Typhoid Fever?
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Defining Severe Typhoid Fever (in Asia)
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Severe disease in 15.5% 90/581 of TF patients 

Risk factors associated with severe typhoid infections: 
• Infection with an organism with intermediate resistance to 

ciprofloxacin [AOR 1.90; 95% CI 1.18-3.07; p = 0.009] 
• Male sex [AOR 1.04; (95% CI 1.00-2.57; p = 0.048] (?)
• Adults (?)
• Children (?)
• Multi-drug resistance phenotype (?)

Ciprofloxacin intermediate 
phenotype and IncH1 MDR 
plasmid associated with 
H58 haplotype



Fig 1. Monthly trends in bloodstream invasive Salmonella diagnosed at QECH from November 2010-October 
2014.

Feasey NA, Gaskell K, Wong V, Msefula C, Selemani G, et al. (2015) Rapid Emergence of Multidrug Resistant, H58-Lineage Salmonella Typhi in Bl
antyre, Malawi. PLOS Neglected Tropical Diseases 9(4): e0003748. doi:10.1371/journal.pntd.0003748
http://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0003748

http://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0003748


• Stephen Baker 

• Duy Pham Thanh

• Christine Boinett

• James Campbell

• Gordon Dougan

• Vanessa Wong

• David Aanensen

• Silvia Argimon

in collaboration with

Genotype (Inner Circle)

4.3.1 (H58)

2.3.2

3.1.1

Region (Middle Circle)

East Africa

Southern Africa

West/Central Africa

Other

Unknown

Study Sites (Outer Circle)

TSAP/Uganda/Gambia

Emergence of H85 S. Typhi haplotype in Africa

H58 haplotype found 

in TSAP isolates from 

Kenya and Tanzania

Other TSAP isolates 

clustered under 

genotype subclades 

2.3.2 and 3.1.1.  

(includes Ghana, 

Burkina Faso and 

other Western African 

isolates)



Geographical transfer within H58 lineage
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Wong V, et al. Nature Genetics 2015
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SETA Objectives
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To estimate the burden and severity of invasive Salmonella infections including characterization 
of antimicrobial resistance profiles  

To assess the immune response to natural TF, PF and iNTS infection over a 1-year follow-
up period

To estimate the prevalence of S. Typhi, S. Paratyphi and NTS carriers among immediate 
household members of positive Salmonella cases 

To estimate public and private expenditures for treatment and productivity loss 
associated with illness due to TF, PF and iNTS infections

To estimate the effects of invasive salmonellosis on the quality of life of patients and the 
subsequent disease-related family and societal burdens over a 1-year follow-up period 

To validate a new rt-PCR assay for the diagnosis of invasive Salmonella infections in selected 
SETA sites



SETA Implementation Overview
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SETA Implementation Overview
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Current fever: 
38.0C tympanic OR 37.5C axillary
Fever history: 
≥3 consecutive days within the last 7 days 

Special cases: 
Intestinal perforation caused by suspected 
S.Typhi infection
- Regardless of BC result
- Regardless of residence w/in catchment 

area

Tissue and peritoneal fluid 
collected for surgical cases

Including non-confirmed, suspected 
TF perforation cases

Cost-of-illness & Long-term socio-
economic impact studies



SETA: Burkina Faso
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Health Care Utilization Survey (HCUS)
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Health Care Utilization Survey (HCUS)
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Health Care Utilization Survey (HCUS)



HCUS: Madagascar
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SETA Objectives
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To estimate the burden and severity of invasive Salmonella infections including characterization 
of antimicrobial resistance profiles  

To assess the immune response to natural TF, PF and iNTS infection over a 1-year follow-
up period

To estimate the prevalence of S. Typhi, S. Paratyphi and NTS carriers among immediate 
household members of positive Salmonella cases 

To estimate public and private expenditures for treatment and productivity loss 
associated with illness due to TF, PF and iNTS infections

To estimate the effects of invasive salmonellosis on the quality of life of patients and the 
subsequent disease-related family and societal burdens over a 1-year follow-up period 

To validate a new rt-PCR assay for the diagnosis of invasive Salmonella infections in selected 
SETA sites



SETA additional outcome

19

To develop and validate a S. Typhi risk and 
disease burden prediction model for sub-
Saharan Africa

-> Presentation by Dr. Jong-Hoon Kim



SETA collaborative network

• Genotyping of isolates

• TF background burden
• Carrier detection
• Genotyping of isolates
• Confirmation of isolates

• iNTS immune response

• Risk factor mapping

• IBD surveillance 
integration

• Evaluation of diagnostic test

• Detection of other pathogens

• Global disease 
burden
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