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Salmonella Paratyphi A  Challenge 
model

• Human-restricted pathogen

• CL3 pathogen in UK

• Inclusion and exclusion criteria

• Non-specific symptoms with fever

– diagnostics

• Monitoring

• Antibiotic treatment and clearance
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Serology & Cytokines
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Criteria for diagnosis
Paratyphoid fever is diagnosed if ANY of the following apply

A positive blood culture for Salmonella Paratyphi from 72 hours post-
challenge

A positive blood culture for Salmonella Paratyphi within 72 hours post-
challenge, with  one or more signs/symptoms of paratyphoid infection 

(such as recorded temperature ≥38 oC)

Persistent positive blood cultures (two or more blood cultures taken at 
least 4 hours apart) for Salmonella Paratyphi within 72 hours post-

challenge.

Oral temperature ≥38oC persisting for 12 hours



Clinical outcomes

Primary outcome: ‘attack rate’ of 60-75% 

‘High dose’ 103 CFU: 
– 12/20 

• Clinical criteria  (fever) 3/12

• Bacteraemia 9/12 (additional 4 cases with fever > 38°)

‘Low dose’ ~800 CFU: 

– 8/20 
• All diagnoses based on BC (2 cases with fever > 38°)
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A mild headache, 
muscle and/or joint 
pain often 
preceded diagnosis 
by 3-4 days, 
resolved and then 
returned with 
increased intensity. 
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Paratyphoid participants had fewer and less severe symptoms than those in typhoid 
studies. 
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Microbiological diagnosis
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Symptomatic diagnosis
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Duration of bacteraemia CFU/ml at time of diagnosis

See M. Gibani et al. poster
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Paratyphoid Blood parameters 
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See G. Napolitani et al. poster 



Paratyphi and stool
- Stool clearance
- Carriage question 



Stool shedding after challenge
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See H. Thomaides-Brears et al. 
poster  
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Spontaneous clearance without antibiotics
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New control measures urgently 
needed

Future enteric fever 
prevention strategies in 
Asia must focus on S. Typhi 
and S. Paratyphi

• Emergence of drug-resistant strains

• Clinically indistinguishable disease 

• Diagnostics: Need for improved diagnostics

A bivalent vaccine is needed to address enteric fever 



Further enteric studies at OVG

Paratyphoid And Typhoid Challenge and re-challenge 
(PATCH):

• The mechanisms and determinants of mucosal and systemic 
protection against typhoid and paratyphoid fever, following 
controlled human challenge and natural disease.  

Paratyphoid model developed for vaccine evaluation 
and now looking for candidates to test!
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