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Direct effectiveness Oral Cholera Vaccine (OCV)

» Effective, but effect wanes in time
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Direct effectiveness Oral Cholera Vaccine (OCV)
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Vaccine impact: Measles in the USA
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Population level impact?

Number of reported cholera cases
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Expected vaccine impact based on R,

For a perfect vaccine:
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Expected vaccine impact based on R,

For a perfect vaccine: Corrected for estimated vaccine effectiveness:
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Expected vaccine impact based on R,

Corrected for estimated vaccine effectiveness:
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Initial reduction after vaccination

300 Vaccination campaign
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Large outbreak
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Persistent transmission

300 Vaccination campaign
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Additional vaccination end of 2023

300 Vaccination campaign
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Main objectives

o To estimate the number of symptomatic cases and infections
prevented by the 2020 mass vaccination campaign

o To describe changes in transmission dynamics of pandemic V.
cholerae O1 in Uvira after the vaccination
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Unique setting in Uvira provides these data



Data from Uv

T,

300 P

i
Q
45}
= 200
@
o
O
2
£ Build testing capacity in Uvira for
3 systematic AWD testing
3 100
[4M]
(@

0

2016 2018 2020 2022 2024
Month

[ | Negative B Positive not tested



Data from Uvira provides unique opportunity

300 Vaccination campaign
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Data from Uvira provides unique opportunity

Systematic testing Systematic lab testing of AWD cases for cholera

. Vaccine Coverage(Koyuncu et al. (2024). OSF preprints)
Population

representative Health seeking behavioral
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Extrinsic factors

Serological data Understanding (asymptomatic) infections
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Past cholera modelling
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Key model features

Time-varying Incorporating all transmission dynamics:
transmission seasonality, rainfall, flooding, drought, etc.

Multiple iImmune

King et al. (2008). Nature
compartments

Le et al. (2021). Journal of Mathematical

Leaky immunity Biology

Observation Correction for imperfect testing & care
Process seeking behavior
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Unigue model features
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Unigue model features
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Vaccine coverage data — population dynamics
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Seroprevalence data — fraction asymptomatic
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Fitting model in Bayesian language STAN

Parameters to
estimate
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Fitting model in Bayesian language STAN

Parameters to
estimate
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* Health seeking behavior

* Correction forimperfect testing




Fitting model in Bayesian language STAN
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Fitting model in Bayesian language STAN

Incidence curve
Solving the observed cholera cases

Parameters to ODE-system
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Calculate likelihood

observed AWD incidence ~ Poisson( incidence cholera cases + incidence non cholera
cases)

number of positive tests ~ binomial( number of tests performed, probability of positive

RDT if AWD )
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Fitting model in Bayesian language STAN
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Bayesian workflow

Identifiability of parameter
requirements for priors

Simulated data
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Bayesian workflow
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Bayesian workflow
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Validation with simulated data
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Preliminary model fit observed data

150+

Number of cases (perweek)

16

—
o
o

18]
o

2018

Vaccination campaign

| Bl
\L 'r” m | i EU!""
,\/\/ vf\\-j -.%j AMVA WU”M I.I/\L‘f"-’j\'-'}\q”ﬂ‘“’

2019 2020 2021
Time (weeks)

— Observed AWD Observed positive Cholera tests
Posterior AWD Posterior positive Cholera tests




17

Take home messages

* Predicting the population level impact of oral cholera vaccination
campaigns is complex, especially in endemic settings

* Rich data collected in Uvira, DRC, offers unique opportunity to
estimate the actual impact of a mass cholera vaccination
campaign & provides a framework to improve impact in the future

* Relatively complex models seem necessary, including various
leaky immune compartments
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Understanding the population-level impact of mass
vaccination campaigns against cholera in Uvira, DRC

300 Vaccmatton campaign

Case counts AWD per week
o g g

2016 2018 2020 2022 2024
Month
B Negative [l Positiv not tested representative household survey representative household survey + serosurvey

Dr. Judith Bouman, University of Bern, Switzerland, Judith.bouman®@unibe.ch


mailto:Judith.bouman@unibe.ch

One vs. two dose OCV
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