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S. Typhi isolates from 4 Thai hospitals

• 44 S. Typhi isolates

– 1973-1992

– 4 Thai hospitals
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Thai S. Typhi population structure

Genotyping framework: Wong et al 2016, Nat Comms 7
Genotyphi script: http://github.com/katholt/genotyphi/

Pre-vaccine Post-vaccine
1977

http://github.com/katholt/RedDog/


catA1
tet(B)

sul2
aadA1

15

Post-vaccine MDR isolates
Pre-vaccine Post-vaccine

1977
• Resistance only observed in 4

post-vaccine 3.2.1

• Confirmed resistance genes for 
– Aminoglycosides (aadA1) 
– Chloramphenicol (catA1)
– Tetracyclines (tet(B)) 
– Sulphonamides (sul1)

• IncHI1 plasmid rep gene
– Identical sequences
– Inherited by common ancestor

Bandage: https://github.com/rrwick/Bandage
SRST2: http://github.com/katholt/SRST2/

Typhi bacterial 
chromosome

IncHI1 Plasmid

https://github.com/rrwick/Bandage
http://github.com/katholt/RedDog/
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Little persistence following vaccine

Genotyping framework: Wong et al 2016, Nat Comms 7
Genotyphi script: http://github.com/katholt/genotyphi/

Pre-vaccine Post-vaccine
1977

http://github.com/katholt/RedDog/
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Conclusions and future work

• Vaccination program was highly effective
– Elimination of endemic Typhi in Thailand
– Later cases (post-vaccine) and resistance plasmid from 

sporadic introduction of common Typhi genotypes 
circulating in South East Asia

• Large-scale typhoid immunization programs in 
endemic areas could result in lasting local 
disease elimination

• Useful framework for using genetic 
epidemiology to monitor the impact of Typhoid 
fever control measures
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4 post-vaccine 3.2.1 have IncHI1 MDR Plasmid

30Bandage: https://github.com/rrwick/Bandage
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tet(B)

Typhi bacterial 
chromosome

• Resistance genes 
carried on plasmid
– PST2

• Related to IncHI1 
plasmid from 
Vietnam (1993)
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