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Study objectives
1. To enhance the cholera surveillance system in Uvira to estimate 

the impact of mass vaccination on lab-confirmed cholera 
incidence and mortality.

2. To conduct serial cross-sectional serosurveys after vaccination 
to estimate the seroincidence of V. cholerae infection in Uvira 
and contextualize the primary results based on clinical cholera 
cases. 

3. To use phenotypic and molecular methods to describe the 
changes in the V. cholerae population after vaccination in both 
human and environmental samples in Uvira.

4. To estimate household transmission of V. cholerae and identify 
environmental and WASH-related risk factors for transmission 
& symptomatic cholera. 
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Clinical and Lab Surveillance 
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Recruitment of suspected cases

• Enrolment and testing of all acute 
watery diarrhea cases in the two 
public cholera treatment centers 
Uvira

• All eligible suspected cases recruited 
into case control study

• Stool sample and rectal swabs 
collected from all*
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*Discussed transition away from rectal swab at last steering committee 
meeting and are currently testing differences between enriched rectal swabs, 
enriched stool and direct stool



Testing of suspected cases

• Stool and rectal swab taken from each

• RDT from rectal swab*

• 2 x wet filter paper (backup)

• 1 x stool spot on dry filter paper (qPCR)

• Culture from both swab and stool
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*Discussed transition away from rectal swab at last steering committee meeting and are 
currently testing differences between enriched rectal swabs, enriched stool and direct stool



Development, validation, & roll-out of qPCR
• Collaborating with Institute Pasteur, CDC National Listeria, Yersinia, Vibrio and Enterobacterales 

Reference Lab and MSF. 
• Analytical specificity & sensitivity being finalised on DNA libraries from the CDC and Institut Pasteur

• Limit of detection: 7.3 gene copies per reaction

• Clinical/diagnostic sensitivity & specificity is being finalised having collaborated with Institut 
Pasteur on recently extracted clinical samples from the summer 2023 outbreak i.e. minimizing 
impact of delay in sample collection-extraction-molecular testing.

• Several months of remote training of INRB partners for quality assurance of qPCR before rolling 
out systematic testing.
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Target Rationale Present in Absent in

O1-rfb -O1 serogroup Toxigenic V. cholerae Non-O1 V. cholerae including -O139 

strains

ctxA Toxigenic gene Toxigenic V. cholerae

Some toxigenic enteropathogens 

including ETEC

Non-toxigenic V. cholerae

toxR V. cholerae species 

specific 

All V. cholerae Non-cholerae species of vibrios and 

non-vibrios



Measuring direct effectiveness of one dose of 
Euvichol+: a matched case-control study

10Malembaka et al, 2024



Initial model fits to understand impact of 
2020 vaccination campaign
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Shafquat et al, unpublished



Mortality surveillance 
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Lessons learned about mortality

• Older individuals far more likely 
to die of cholera in CTC

• Many dying long after admission

• CFR among those taking 
antibiotics before admission 
appears lower than others

• Vaccine effectiveness against 
death 85.5% (95% CI 49.0-
97.7%)

13
Bugeme P et al, 2024



Household Studies 
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CACO 1 (RDT+ cases): HH & environmental exposures associated with 
case status
CACO 2 (all cases): Enteric pathogen attributable fraction for medically 
attended diarrhea
Cohort (RDT+ and culture + cases): Secondary attack rate among HH 
contacts (vaccinated and unvaccinated), environmental hazards, 
duration of shedding
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Community Surveys
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Coverage over time since vaccination
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Round Months after 

2nd dose 

campaign**

Sample 

Size

Coverage, at 

least one 

dose

(95% CI)

Coverage, 

at least two 

doses

(95% CI)

Survey 1 11 2292 55% (51-60) 23% (20-27)

Survey 2 19 3583 47% (44-50) 20% (18-23)

Survey 3 32 2864 39% (36-43) 10% (8-12)

Survey 4 41 2257 37% (33-41) 11% (9-14)

Koyuncu A, Bugeme P et al, 2024



Serologic surveys to measure infection 
incidence
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Round Months after 

2nd dose 

campaign

Persons 

enrolled

Under 5 year 

olds enrolled

Survey 1 11.0 - 11.7 - -

Survey 2 19.5 - 20.6 2,376 197

Survey 3 32.5 - 33.2 2,208 254



Seroincidence R1

• Unadjusted 200-day 
seroincidence of ~20% (very 
preliminary) based on model fit 
to data from severe cases in 
Bangladesh

• Concerns about generalizability 
of post-infection anti-body 
kinetics between Bangladesh 
and Uvira

20



Longitudinal serologic follow-up

• No data on post-infection kinetics of anti-VC antibodies in 
African populations available

• 100 cases in each age group (<5, 5-15, 15+) with 7 follow-up visits

• Will test with Luminex and vibriocidal assays and compare with
responses from other populations in Bangladesh

• Enrollment nearly complete
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Data Sharing
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Weekly report for local actors
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Live dashboard
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