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Background

• Strategic Typhoid Alliance Across Africa and Asia (STRATAA) 
study reported azithromycin resistance of 21% in Bangladesh and 
2.8% in Nepal.1,2 

• Efficacious and safe typhoid vaccines have existed since the early 
1990s but were not introduced into routine immunization.
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Objectives

• To synthesize evidence on the efficacy and safety of typhoid vaccines against 
culture-confirmed S. Typhi. 
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Methods

Literature search
• January 1986, and January 2023
• Cochrane (CENTRAL), MEDLINE, and Embase 

Search updated on November 2nd, 2023. 

PROSPERO protocol ID: CRD42021241043
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Description of the PICOS strategy
Population All age groups
Intervention All typhoid vaccines: The Live Attenuated Ty21a, Vi capsular polysaccharide, Vi-tetanus 

toxoid conjugate vaccine, Vi polysaccharide conjugated to recombinant Pseudomonas 
aeruginosa exotoxin A vaccine (Vi-rEPA)

Comparison Control: Placebo , Typhoid-inactive agents , Vaccines other than Typhoid 

Outcome Vaccine efficacy: calculated as (1 – IRR)×100%
Adverse events: within 7 days following vaccination. 

Study Type Included:
Randomized control trials (RCTs) (individually, cluster and quasi-randomized trials)
Excluded:
- Observational studies
- Modeling studies, human challenge studies, studies with sample size <30
- Studies in languages other than English                                                                     
- Trials that aimed to assess only the immunogenicity of vaccine, or side effects
- Studies older than 1986 



The PRISMA 
flow diagram
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Data collection

• Covidence Systematic Review Software >>  screening

• Data were extracted on:
• Type of vaccine, number of shots or doses, follow-up duration, nature of 

vaccine formulation
• Mode of administration (oral, IM)
• Type of surveillance method for vaccine efficacy
• Age of trial participants
• Outcomes reported (vaccine efficacy and adverse events). 
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Data collection

• For cluster-RCTs , effective sample sizes was calculated.

• The estimates from the individually randomized and cluster adjusted RCTs 
were pooled using GIV method. 

• Methodological quality of articles was assessed using RoB 2.0.

• Quality of evidence for outcomes of interest was summarized as per 
(GRADE) criteria.
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Risk of bias graph: review authors' judgements about each 
risk of bias item presented as percentages across all included 

studies

15



Risk of bias summary for each risk of bias item for 
each included study
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Statistical analysis 

• Meta-analysis 
• RevMan software (5.4.1).

• Random effects model 
• data were heterogeneous.

• Statistical heterogeneity 
• τ2, I2, and the significance of the χ2 test. 

• Publication bias
• funnel plots by assessing asymmetry. 

• Subgroup analysis 
• Age groups 17



Results 
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Ty21a 
versus 
control
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Summary of findings: Ty21a versus control for preventing Typhoid fever

Outcomes

Anticipated absolute effects (95% 
CI) Relative 

effect
(95% CI)

Number of 
participants

(studies)

Certainty of the 
evidence

(GRADE)
Risk with 

control
Risk with 
vaccine

Ty21a versus placebo for blood culture confirmed S. Typhi
Incidence of Typhoid 

fever at 1 year 54 per 10,000 32 per 10,000
(25 to 41)

RR 0.59
(0.46 to 0.76)

129757
(3 RCTs)

⨁⨁⨁⨁
High

Incidence of Typhoid 
fever at 2 years 99 per 10,000 50 per 10,000

(39 to 65)
RR 0.50

(0.39 to 0.65)
129757

(3 RCTs)
⨁⨁⨁◯
Moderatea

Incidence of Typhoid 
fever at 1 to 3 years 116 per 10,000 64 per 10,000

(52 to 78)
RR 0.55

(0.45 to 0.67)
247649

(4 RCTs)
⨁⨁⨁◯
Moderateb

Incidence of Typhoid 
fever at 4 years 108 per 10,000 71 per 10,000

(47 to 108)
RR 0.66

(0.44 to 1.00)
82544

(1 RCT)
⨁⨁◯◯

Lowc,d

Incidence of Typhoid 
fever at 5 years 120 per 10,000 84 per 10,000

(58 to 123)
RR 0.70

(0.48 to 1.02)
82544

(1 RCT)
⨁⨁◯◯

Lowe,f

Cumulative incidence of 
Typhoid fever at 1 to 5 

years
130 per 10,000

74 per 10,000
(61 to 91) RR 0.57

(0.47 to 0.70)
247649

(4 RCTs)
⨁⨁⨁◯
Moderateg
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Vi-PS 
versus 
control 
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Summary of findings: Vi-PS versus 
control for preventing Typhoid fever

Outcomes

Anticipated absolute effects 
(95% CI) Relative 

effect
(95% CI)

Number of 
participants

(studies)

Certainty of 
the evidence
(GRADE)

Risk with 
control

Risk with 
vaccine

Ty21a versus placebo for blood culture confirmed S. Typhi
Vi-PS versus control for blood culture confirmed S. Typhi

Incidence of Typhoid 
fever at 1 year 60 per 10,000 20 per 10,000

(11 to 34)
RR 0.33

(0.19 to 0.56)
18291

(2 RCTs)
⨁⨁⨁⨁

High
Incidence of Typhoid 

fever at 2 years 21 per 10,000 9 per 10,000
(7 to 12)

RR 0.44
(0.32 to 0.60)

207549
(4 RCTs)

⨁⨁⨁◯
Moderateh

Cumulative incidence 
of Typhoid fever at 1 to 

3 years
25 per 10,000

10 per 10,000
(8 to 14) RR 0.42

(0.31 to 0.56)
214456

(5 RCTs)
⨁⨁⨁◯
Moderateh
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Footnotes
h. High risk of bias was observed in one study (Sur 2009) as the two vaccines (control & typhoid vaccine) were not packaged in an identical 
fashion therefore allocation concealment and blinding were compromised. 



TCV versus control 
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Summary of findings: TCV versus 
control for preventing Typhoid fever

Outcomes

Anticipated absolute effects 
(95% CI) Relative 

effect
(95% CI)

Number of 
participants

(studies)

Certainty of the 
evidence

(GRADE)
Risk with 

control
Risk with 
vaccine

TCV versus control for blood culture confirmed S. Typhi
Incidence of Typhoid 

fever at 1 year 57 per 10,000 9 per 10,000
(6 to 12)

RR 0.15
(0.11 to 0.21)

83000
(3 RCTs)

⨁⨁⨁◯
Moderatei

Incidence of Typhoid 
fever at 2 years 52 per 10,000 10 per 10,000

(7 to 16)
RR 0.20

(0.13 to 0.31)
48149

(2 RCTs)
⨁⨁⨁◯
Moderatei

Cumulative incidence 
of Typhoid fever at 1 to 

2 years
59 per 10,000

10 per 10,000
(8 to 13) RR 0.17

(0.13 to 0.23)
111130

(4 RCTs)
⨁⨁⨁◯
Moderatei
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Footnotes
i. High risk of bias was observed in one study (Mitra 2016) in multiple domains including allocation concealment, blinding selective reporting and other biases (analysis not 
adjusted for clustering, results might have been affected due to seasonal variations and baseline differences were observed between demographics of vaccines versus control 
group. High risk of bias in blinding was observed in two studies (Patel 2021, Qadri 2021).



25

Subgroup Analysis 



Results
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Summary of findings: TCV versus control for 
preventing Typhoid fever in different age groups
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Outcomes

Anticipated absolute 
effects (95% CI)

Relative effect
(95% CI)

Number of 
participants

(studies)

Certainty of 
the evidence
(GRADE)

Risk with 
control

Risk with 
vaccine

TCV versus control for blood culture confirmed S. Typhi in different age groups
Incidence of Typhoid fever -

children <5 years 7 per 1,000 2 per 1,000
(1 to 3)

RR 0.27
(0.15 to 0.47)

35771
(3 RCTs)

⨁⨁⨁◯
Moderated

Incidence of Typhoid fever -
children ≥5 years 5 per 1,000 1 per 1,000

(0 to 1)
RR 0.13

(0.09 to 0.20)
72980

(3 RCTs)
⨁⨁⨁◯
Moderated

Footnotes:
d. High risk of bias due to lack of blinding in two studies (Patel 2021, Qadri 2021)



Conclusions 

• The data from included trials provide promising results regarding the efficacy 
of TCV in typhoid endemic countries. 

• The efficacy of TCV is found to be higher than that of the previously licensed 
vaccines. 

• The longer-term efficacy of TCV and the need for booster dose for younger 
children must be assessed. 
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