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Develop a novel simulation-based method to estimate the number and age-distribution of blood
samples to test for obtaining accurate FOI estimates when leveraging existing blood samples. We
present an application of our framework to inform the design of a dengue serosurvey in Ghana.

Aim of the study

Materials and Methods

« Simulation-based framework based on catalytic model equation:
—-Aa

Background

» Age-stratified seroprevalence surveys are the gold standard for
estimating the:

o force of infection (FOI) zg=1—ce€

o unobserved burden of dengue infection _ | o
» Test effect of different sample sizes and age distributions (named

scenarios 0, A, B, C, D and E) on accuracy of estimated FOI
accounting for test specificity and sensitivity

 Limited number of dengue serosurveys conducted globally so far
(~100), due to extensive resource required

 Leveraging existing blood samples to test for anti-dengue o
antibodies to assess historical circulation patterns, reconstruct the
iImmunity profile of the population and quantify dengue FOI.

Select sampling scheme that maximises accuracy whilst reducing
number of samples to test in selected age-groups (optimal
scenario)
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Conclusions

e Accurate FOI estimates can be obtained
distribution and reduced sample sizes

Results

e As a result of our analysis, under the optimal scenarios, the total
sample size of the study in Ghana was reduced from 2,051 to 1,487

with selected age-

e According to our analysis, In high-transmission settings testing
younger age-groups is preferrable, while in low-transmission settings
testing of older age-groups is required to get accurate FOI estimates

e The method can be applied to other viruses, also when there iIs
evidence of immunity decay and/or changes in FOI in time

e See QR code to access our preprint and get in touch with any

e Two-step approach recommended in locations with no prior guestions (a.vicco2l@imperial.ac.uk and Twitter.com/anna_vicco).
Information on FOI, as shown in Figure 5.
MRC Centre for
I Near, Global Infectious
2 Disease Analysis
R Best Science
for the Most Neglected
Simulation study Tt LAt ofthe By actiar Test the other half Results
. ﬁ samples to expected? =Y ﬁ sbi:—;s ictjucg; m 7‘
UNIVERSITA o
| DEGLI STUDI B N IT M R " ..‘\‘
nlo | DI PADOVA Bernhard-Nocht-Institut fiir Tropenmedizin !J Eaélq
Figure 5 Two-step approach in samples Simulation study Use new estimates G éc;hnva:(;zeer:tslcohnesiigs ssssssss haft
testing_ on raw data IS rem;?nciiéz:rslglr‘:zles Confederazione Svizzera A F D
! Confederaziun svizra

’ MEDECINS
SANS FRONTIERES

. AGENCE FRANCAISE
Swiss Agency for Development DE DEVELOPPE?vIENT

and Cooperation SDC



	Slide 2

