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DTP Boost - Work in Progress

This is an ongoing collaborative project with the application yet to be concluded in 
country. Manuscripts describing the models and application are under 
development.

The demo model and application code is available on Github (uct-masha/DTPBoost-Demo)

Citation: Hounsell, RA., Norman, JM., Monyake, R., Silal, SP (2023) DTPBoost-Demo. (Version 
1.0.0). Available at: https://github.com/uct-masha/DTPBoost-Demo/releases/tag/1.0.0 

For more information, contact: masha@uct.ac.za

Please note: The app demonstration in this slidedeck shows example settings and outputs for a 
hypothetical Country X

https://github.com/uct-masha/DTPBoost-Demo/releases/tag/1.0.0
mailto:masha@uct.ac.za


DTP Background

● Diphtheria, tetanus and pertussis (DTP)

○ Vaccine preventable -> high coverage and considerable progress in reducing 
cases and deaths

○ True burden difficult to assess -> underreporting and surveillance challenges

○ Waning immunity and resurgence dynamics

● WHO recommends three booster doses of DTPCV to enhance duration of protection

○ Early childhood booster (12–23 months)

○ Child booster (4–7 years)

○ Adolescent booster (9–15 years)

● Require additional vaccination encounters and potentially different delivery platforms 
(e.g., school-based) -> logistics & costs



DTP Boost

Purpose

● Support country-level decision-making on the introduction of DTPCV booster 
doses

Approach

● Interactive web-based decision-making tool - make modelling accessible! 

● Integrated live running mathematical model (disease and economic)

● Collaborative and multidisciplinary 

● Explore: Health and economic impact (focusing on budget impact)



Would a booster targeted at children or adolescents 
be more impactful and cost-effective?

Should we introduce multiple boosters 
simultaneously or in a phased approach?

What are the costs and benefits of Td vs TdaP?

How much would the burden of disease cost the 
healthcare system over the next ten years?

How would our predicted burden of disease change 
if we changed other healthcare metrics such as 
vaccination coverage?

What kind of questions can we answer?



DTP Boost // Model

● Integrated epidemiological and 
health economic model

● Three semi-independent 
dynamic compartmental 
models for the same population

● Linked through vaccination and 
population dynamics

● Age structured (56 age 
categories to capture detailed 
age bands around vaccination 
schedules)



Economic analysis

● Costs: Cost of vaccination (vaccines & delivery) and cost of illness

● Currency: Users choose whether to add/view costs in USD or local currency 

● Provider (government) perspective, no societal costs included

● Discount rate: applied to costs and benefits. Default is 3.5% but can be adjusted 
by the user. Users can view economic results as either discounted or undiscounted.

● User can specify whether the vaccination costs (delivery and/or vaccines) include any 
contributions from donors (e.g. vaccine supply donated, cost sharing agreements). 
All results can be viewed as the proportion paid directly by government, or the “full” 
costs (including any donor support).

● Results: Budget impact and cost effectiveness



STEP 1. SET BASELINE COUNTRY PROFILE

STEP 2. CALIBRATE MODEL

STEP 3. DESIGN STRATEGIES

STEP 4. EXPLORE RESULTS

REALISTIC 
PAST

POTENTIAL 
FUTURE

DTP Boost // Process



Step 1. Country Profile
Setting up the baseline



Country X

LOCAL

Example settings 
for “Country X”
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Step 2. Calibration
Calibrate model to different data sources
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Step 3. Strategy design
Develop different scenarios to run



Example settings 
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Step 4. Results
Explore epidemiological and economic model outputs



Example output 
for “Country X”
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Uganda first use

● Workshop

○ 11 & 12 May in Kampala 

○ Hosted by AFENET with colleagues from UNEPI, CDC & MASHA

○ Covered: Approach to modeling, review of key concepts, consensus on key default values, hands-on use of the tool, 
presenting findings

○ Worked examples using country-selected scenarios (based on HealthNet costing study)

● Scenarios 

○ Phased vs simultaneous rollout (all 3 boosters)

○ Td vs TdaP

● In progress & next steps

○ Data collection (COI) and input consensus

○ Running scenarios for Uganda with updated inputs

○ UNEPI colleagues to present to MoH 
Example output 
for “Country X”



First use case | Lessons Learned 

● Capacity building for use of tool & principles behind it (technical assistance is vital to make the 
most of the app)

● Data! 

○ Gaps in input data - where are they? how to fill? 

○ Multiple data sources - which to use? how to reach consensus?

● Collaboration - it’s important

○ Feedback from worked examples and expert reference group helped identify key inputs and reach consensus on 
data sources 

○ Mix of technical skills needed and practical knowledge of the setting; presence of multidisciplinary teams and different 
backgrounds

● Tailoring 

○ Understand and adapt the approach to the audience, both the users of the app and the end-users of the results 

○ Tailor scenarios and default input values to individual countries 



Thank you!
For more information on DTP Boost, please contact: 
masha@uct.ac.za
www.masha.uct.ac.za
Modelling and Simulation Hub, Africa (MASHA), University of Cape Town

mailto:masha@uct.ac.za

