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Primary endpoint

• Fever >38oC +/- Positive blood 

culture

Field definition

Fever for 3 days + positive 

blood culture



DISEASE PHENOTYPES



Day

Blood Cx

Stool Cx

Te
m

p
e
ra

tu
re

 (
o
C
)

C
-re

a
c
tiv

e
 p

ro
te

in
 (m

g
/
L
) 

0

60

120

180

35

36

37

38

39

40

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Not typhoid

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 28

- - - - - - - - - - - - - - - - -

- + - - - - - - - - - - - -

2 4 8

NA NA NA

Widal O

Widal H



0

60

120

180

35

36

37

38

39

40

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15Day

Blood Cx

Stool Cx

Te
m

p
e
ra

tu
re

 (
o
C
)

C
-re

a
c
tiv

e
 p

ro
te

in
 (m

g
/
L
) 

Typhoid

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 28

- - - - + + + - - - -

- + - - - - + + + + -

6.2

2 4 16

NA 4 16

QBC CFU/mL

Widal O

Widal H



0

60

120

180

35

36

37

38

39

40

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Day

Blood Cx

Stool Cx

Te
m

p
e
ra

tu
re

 (
o
C
)

C
-re

a
c
tiv

e
 p

ro
te

in
 (m

g
/
L
) 

QBC CFU/mL

Asymptomatic typhoid

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 28

- - - - - - - - - - + - + - - - -

- - - - - - - - - - - - - - -

0

2 4 32

4 4 16

Widal O

Widal H



Day

Blood Cx

Stool Cx

Te
m

p
e
ra

tu
re

 (
o
C
)

C
-re

a
c
tiv

e
 p

ro
te

in
 (m

g
/
L
) 

QBC 
CFU/mL

0

60

120

180

35

36

37

38

39

40

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Non-bacteraemic Typhoid

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 28

- - - - - - - - - - - - - - - - -

- + - - - - - - - - - - + - - -

0

4 8 8

4 16 8

Widal O

Widal H



0

20

40

60

80

100

120

140

35

36

37

38

39

40

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

O
ra

l T
e

m
p

e
ra

tu
re

 (
o
C

)

C
-r

e
ac

ti
ve

 p
ro

te
in

 (
m

g
/L

) 

Number days after challenge

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

- - - - - - - - - -

- + - - - - + + + + + +

Day

Blood

Stool

Persistent shedders



Oxford Typhoid Programme

• T1: typhoid dose-escalation study, 

n=41

• T2: double blind RCT (M01ZH09, 

Ty21a, placebo), n=99

• VAST: double blind RCT (Vi-TT, Vi, 

MenACWY) & AZ vs Cip, n=111

• P1: paratyphoid dose-escalation 

study, n=40

• PATCH: Paratyphoid and Typhoid 

challenge and rechallenge, 

n=79….in progress

• Tyger: toxin– strain…..in progress
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