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Typhoid fever: a global public health threat

Salmonella Typhi
• Gram-negative bacterium

• Salmonella enterica serovar

• Human restricted 

Typhoid fever
• Systemic infection

• ~10 million illnesses annually

• >100,000 mortalities annually

• Transmitted faeco-orally

• Endemic in many LMIC settings

• Asymptomatic carriage

• Antimicrobial resistance 

Global burden of typhoid fever (GBD 2017, Lancet Inf Dis)
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Antimicrobial resistance (AMR) & typhoid

1945 1950 1960 1970 1980 1990 2000 2010

1948: Efficacy of 
chloramphenicol 
discovered

1964: Efficacy of 
ampicillin 
demonstrated

1968: Efficacy of
co-trimoxazole 
demonstrated

1985: Efficacy of 
fluoroquinolones 
demonstrated

2014: Ceftriaxone 
superior to 
fluoroquinolones

2007: 
Azithromycin 
superior to 
fluoroquinolones

AMR emergence in S. Typhi. Andrews et al. 2018, Parry et al. 2007; Hooda et al. 2020; Ain et al. 2022; Nizamuddin et al. 2023; Simon et al. 2025; Vasanthaiah et al. 2025; Priya et al. 2025 

2020

2013: 
Azithromycin 
resistance

1950: Chloramphenicol 
resistance

Early 1970s: 
Chloramphenicol 
resistance widespread

1970s: MDR 
emerges

1980s: MDR widespread 1997: 
Fluoroquinolone 
non-susceptible 
outbreaks

2016: XDR 
typhoid

2022:
Carbapenem
resistance



Control options for typhoid fever
Antimicrobial chemotherapy

Typhoid vaccines

• Until recently mainly for travelers to endemic 
regions

• 2018 WHO prequalified Vi conjugate vaccine 

• 6 months of age 

• 81-97% efficacy

• Introduced in Nepal, Bangladesh, Pakistan, 
Zimbabwe, Burkina Faso, Malawi, Fiji,             
Samoa, …

WaSH (Water, sanitation, and hygiene)

5https://view-hub.org/ 

https://view-hub.org/
https://view-hub.org/
https://view-hub.org/


Genomic surveillance of typhoid
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Genomics is increasingly used as a core method for pathogen characterisation in 
research and public health laboratories

Genomic characterisation of AMR is robust, reproducible, and 

informative

Genome data are easily stored, shared, re-analysed 

and re-interpreted as knowledge develops



TyphiNET dashboard objectives

https://www.typhi.net • Unite typhoid WGS data
• Accessible & open access interface
• Representative genotype & AMR 

frequencies
• Query by location & time
• Identify trends
• Downloadable data, plots & reports
• Guide empirical therapy & targeting of 

intervention strategies, policy decision 
making
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of AMR/genotype prevalence

Microbiology lab

From data to knowledge
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From data to knowledge



Sequence
+ metadata

Organism-specific
analytics

Sample-level
information

Country Year Genotype Cipro

Kenya 2020 EA2 S

Kenya 2020 EA2 S

Pakistan 2020 P1 R

Pakistan 2020 P1 R

Pakistan 2020 P1 R

PH Epidemiologists

Bioinformaticians

Microbiology lab

Country Year

Kenya 2020

Kenya 2020

Pakistan 2020

Pakistan 2020

Pakistan 2020

Interactive summaries
of AMR/genotype prevalence

PH Policy makers

Typing tools 
MLST, serotype, AMR

Pathogenwatch, 
Enterobase, PubMLST

NCBI Pathogens
NCBI, ENA

From data to knowledge
Missing 
metadata

Missing tools for AMR 
interpretation

Database content & 
functionality



Sequence
+ metadata

PH Epidemiologists

Bioinformaticians

Microbiology lab

Country Year

Kenya 2020

Kenya 2020

Pakistan 2020

Pakistan 2020

Pakistan 2020

PH Policy makers

NCBI, ENA

From data to knowledge
Missing 
metadata



Global Typhoid 
Genomics 

Consortium
2021-present

>200 members
~50 countries

Our Mission:

We aim to engage the global typhoid research 
community in order to aggregate Salmonella Typhi 
genomic data to monitor the emergence and spread 
of drug resistance and inform targeted public health 
action. 

Consortium goals:

1. Encourage prompt sharing of typhoid genome 
data for public health benefit

2. Facilitate the extraction and reporting of key 
data of public health relevance

3. Promote and facilitate the dissemination and 
use of information derived from typhoid 
genomic data to monitor antimicrobial 
resistance and post-vaccination impact

www.typhoidgenomics.org | @TyphiNET | info@typhi.net 

Kathryn Holt
LSHTM

Zoe Dyson 
LSHTM

Megan Carey 
LSHTM

Stephen Baker 
Univ. Cambridge

David Aanensen 
Univ. Oxford 

Founders/coordinators:
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Typhi metadata template
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Carey, Dyson, et al. 2023, eLife; bit.ly/TyphiMeta

http://bit.ly/TyphiMeta
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Global population structure of Salmonella Typhi
Wong et al. 2016, Nat Commun

GenoTyphi genotyping framework

Updated S. Typhi genotyping framework 
Dyson & Holt 2021, J Infect Dis; github.com/katholt/genotyphi
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https://github.com/katholt/genotyphi


Typhi Mykrobe: genotyping from reads

Typhi Mykrobe genotypes + AMR + mobile elements
Ingle et al. 2025, Genome Med; github.com/typhoidgenomics/genotyphi 
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Accuracy of Typhi AMR genotyping

99.9% concordance

Chattaway et al. 2021, Microbial Genomics
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GenoTyphi genotyping + AMR detection available via Typhi Pathogenwatch online data analysis platform
Argimon et al. 2021, Nat Commun 19

Typhi Pathogenwatch



Central hub for typhoid data
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Dyson/Cerdeira et al. 2025, Genome Medicine

TyphiNET implementation

github.com/typhoidgenomics/typhinet
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TyphiNET implementation

Dyson/Cerdeira et al. 2025, Genome Medicine github.com/typhoidgenomics/typhinet
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TyphiNET implementation

Dyson/Cerdeira et al. 2025, Genome Medicine github.com/typhoidgenomics/typhinet



TyphiNET: Global overview
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Dyson/Cerdeira et al. 2025, Genome Medicine
https://www.typhi.net 
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Dyson/Cerdeira et al. 2025, Genome Medicine
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TyphiNET: Global overview
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Dyson/Cerdeira et al. 2025, Genome Medicine
https://www.typhi.net 



TyphiNET: Pakistan case study
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Dyson/Cerdeira et al. 2025, Genome Medicine
https://www.typhi.net 



MDRCipNS

Drug resistance trends Genotype distribution

TyphiNET: Pakistan case study
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4.3.1.1.P1

3GCS

+CipR

Dyson/Cerdeira et al. 2025, Genome Medicine
https://www.typhi.net 



Resistance determinants within genotypesResistance frequencies within genotypes
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TyphiNET: Pakistan case study
3GCS in 4.3.1.1.P1

blaCTX-M-15 in 4.3.1.1.P1 (XDR)

Dyson/Cerdeira et al. 2025, Genome Medicine

+ CipR in 4.3.1.1.P1

https://www.typhi.net 



Klemm et al. 2018

Rasheed et al. 2020

XDR typhoid in Pakistan
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TyphiNET: Downloadable pdf reports
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Dyson/Cerdeira et al. 2025, Genome Medicine
https://www.typhi.net 



•Open & centralised resource for genomic surveillance

•Global overviews & country level summaries

• Identify temporal and geographical trends 

•Applications in guiding empirical therapy, targeting and 

monitoring of intervention & control strategies, and policy 

decision making

Conclusions
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Dyson/Cerdeira et al. 2025, Genome Medicine
https://www.typhi.net 
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A dashboard for global genomic 

surveillance of AMR priority pathogens

Cerdeira, Dyson, et al. 2026, Nucleic Acids Research https://www.amrnet.org 

https://www.amrnet.org/
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