
Cost-effectiveness of typhoid conjugate 
vaccine strategies across five settings in 

Africa and Asia

Ginny Pitzer

10 th International Conference on Typhoid and 
Other Invasive Salmonelloses

6 April 2017

Kampala, Uganda



Cost-effectiveness analysis

ÅGoal: To estimate the cost -effectiveness of five TCV 
delivery strategies in five settings with different 
epidemiological and health economic characteristics

ÅDelivery strategies

I. Routine vaccination at 9 month of age

II. Routine vaccination at 9 mo + catch -up campaign 9m -5y

III. Routine vaccination at 9 mo + catch -up campaign 9m -15y

IV. Routine vaccination at 9 mo + catch -up campaign 9m -25y

V. Routine vaccination at 9 mo + catch -up campaign all ages

ÅSites were selected based on availability of both 
incidence data and cost -of - illness data



Settings

Location 
(year)

Setting Incidence 
(adjusted)

Cost of Illness 
(Outpatient and 
Inpatient)

Cost of Vaccine 
Delivery

Kolkata, India 
(2004)

Urban Medium
160 (290)
per 100,000 

Low/Medium 
OP: $18.69
IP: $928.43

Low 
Routine: $3.55
Campaign: $1.67

Delhi, India 
(1996)

Urban High
750 (2,200)
per 100,000 

High 
OP: $222.12
IP: $4,840.50

Low 
Routine: $3.55
Campaign: $1.67

Dong Thap , 
Vietnam (1995)

Rural Medium - high
200 (550)
per 100,000

Low/High
OP: $10.70 
IP: $1,241.32

High 
Routine: $8.33
Campaign: $9.02

Kibera , Kenya 
(2010)

Urban Medium - high
250 (900)
per 100,000

Low 
OP: $4.78
IP: $103.87

Low 
Routine: $3.60
Campaign: $3.60

Lwak , Kenya
(2010)

Rural Low
30 (100)
per 100,000

Low 
OP: $4.78
IP: $103.87

Low 
Routine: $3.60
Campaign: $3.60



Typhoid transmission & treatment model

Essential features :
Å Loss of immunity to 

subclinical infection
Å Primary vs secondary 

infection
Å Chronic carriers
ÅLink to treatment 

model
ÅAssume deaths only 

occur among 
hospitalized patients 
(conservative)



Fitting the model to age-specific incidence

ÅFit using Stan (Hamiltonian Monte Carlo)

ÅWe drew 5,000 samples from the joint posterior 
distribution of model parameters
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Base case assumptions

ÅVaccine price: $1/dose

ÅSingle dose 

ÅEfficacy = Vi - rEPA

Å80% coverage for routine vaccination 

Å70% coverage for campaigns

ÅNull comparator: no vaccination

ÅTime horizon: 10 years

Scenario analyses :

ÅVaccine price of $2/dose and $5/dose

ÅTwo doses required to fully immunize children <5 
years of age



Modeling vaccination with TCV

7 Lin F et al (2001) NEJM; Lahn MN et al (2003) 
NEJM; Fraser A et al (2009) Cochrane Review

Å Vaccine efficacy

=95% (87.0 -99.7%) during 
1st year for (based on Vi - rEPA)

Å Duration of immunity 

=19 years (6 -147 yrs ) 
(estimated based on Vi - rEPA) 



Cost-Effectiveness Analysis

ÅHealthcare provider perspective

ïDirect medical costs only

ÅNet benefit framework to evaluate the probability 
that each strategy was optimal across a range of 
willingness - to -pay (WTP) thresholds while accounting 
for parameter uncertainty 

ïLow emphasis on WHO thresholds

ÅSensitivity analysis to assess contribution of each 
parameter to uncertainty in determining the optimal 
strategy

ïNet monetary benefit (NMB) at WTP equal to 1xGDP



Cost-effectiveness acceptability curves
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Willingness - to - pay per DALY

WTP=I$0
(Cost -saving)

WTP=1xGDP
(Very cost -
effective)

WTP=3xGDP
(Cost -
effective)



Cost-effectiveness acceptability curves
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Scenario analysis: Vaccine price

Kolkata

Delhi

Dong Thap

Kibera

Lwak



Scenario analysis: Price & number of doses
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Sensitivity analysis

Å Random forest analysis (robust to correlation between parameters)

Å Number of doses required and probability of hospitalization 
were the primary sources of uncertainty in most settings


