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® Decision-making for typhoid control and prevention is based on
crude estimates of typhoid incidence

® Facility-based laboratory-confirmed case estimates of typhoid
are likely lower than actual number

> Only a fraction of individuals with typhoid seek care at a
healthcare facility

> Only a fraction of individuals with typhoid who seek care
receive a blood culture diagnostic test

> Only a fraction of individuals with typhoid who receive a

blood culture test positive for typhoid
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STRAteqgic Typhoid alliance across
Africa and Asia (STRATAA)
WEDNESDAY, MARCH 27

8:30-10:30 STRATAA/TyVAC Grand Ballroom

Burden of Enteric Fever in Africa and Asia from Three Urban Centres: A Multicentre,
Prospective Epidemiological Study with over 600,000 Person-Years of Observation
James Meiring, University of Oxford

® A 2-year prospective epidemiological study
® 3 sites:

O Dhaka, Bangladesh

O Patan, Nepal

O Blantyre, Malawi

® Passive surveillance, serosurveillance, and healthcare utilisation
surveys nested within demographic census population
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Observed (STRATAA) data
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Additional Sources of Information
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Probability of testing positive
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Serosurvelllance: An upper bound on estimates
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Bayesian inference

 Combines past experience with new data
to form the current state of knowledge

* Quantifies uncertainty about estimates
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1. Antillon M et al. (2018). JID 218 (supp 4).
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Intervening processes
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All adjustment factors

Age category

Country <5 5-14 15+ all
J{|:]om Bangladesh 53% 53% 55% | 53%
positive Nepal 53% 53% 56% | 54%
| BC test) Malawi 52% 53% 58% | 54%
Ji(:{oml Bangladesh 82% 83% 84% | 83%
test| Nepal 65% 76% 82% | 70%
seek HC) Malawi 39% 36% 20% | 34%
Bangladesh 43% 32% 22% | 30%
Nepal 31% 15%  21% | 24%
Malawi 62% 53% 52% | 56%

Pr(seek
HC)

Lower probabilities Higher probabilities
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Adjustments to Incidence Rates
Bangladesh Nepal Malawi
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Adjustment - None -= BC sensitivity == BC sensitivity, BC test === BC sensitivity, BC test, Healthcare seeking

*BC = Blood Culture




Overall results

o 8-to 12-fold adjustments

- lusted ates,

Bangladesh 1,275 (1,017-2,075) 7.8
Nepal 65 758 (519-1,377) 11.7
Malawi 62 610 (477-996) 9.8

*per 100,000 person-years

STRATAA

Strategic Typhoid alliance across Africa and Asia

STRATEE TYFHOD ALLISEE
'AORISS AFAA B ASIA



Overall results: Bangladesh

o Bangladesh has the highest crude incidence rates, but
the lowest adjustment ratio

Crude rates™ (9’?5\;? griélﬁa(lje :’riérevzrs) ( adF\i).E;;[)l gs )
Bangladesh 163 1,275 (1,017-2,075) 7.8
Nepal 65 758 (519-1,377) 11.7
Malawi 62 610 (477-996) 9.8

*per 100,000 person-years

STRATAA

Strategic Typhoid alliance across Africa and Asia ~ STRATAA




Overall results: Nepal

o Nepal has the highest adjustment ratio

- lusted ates,

Bangladesh 1,275 (1,017-2,075) 7.8
Nepal 65 758 (519-1,377) 11.7
Malawi 62 610 (477-996) 9.8

*per 100,000 person-years
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Overall results: Malawi

o Malawi is somewhere in between

« | Adjusted rates* Ratio
Bangladesh 1,275 (1,017-2,075) 7.8
Nepal 65 758 (519-1,377) 11.7

Malawi 62 610 (477-996)
*per 100,000 person-years

STRATAA
Strategic Typhoid alliance across Africa and Asia ~ STRATAA



Adjusted rates vary by age

® Adults (15+ years) had the lowest incidence rates
® Children 5-14 years had the highest incidence rates

Observed vs. Adjusted Incidence Rates
Bangladesh Nepal Malawi
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Implications

Passive survelllance of blood culture-confirmed results
IS a considerable underestimation of the true incidence
of typhoid in the population

Our model provides a method to estimate incidence
while accounting for the reporting process

— Improved understanding of intervening processes

— Can be updated with additional information or contexts

These upward-adjusted estimates can be used for
analysis and/or decision-making for typhoid control
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Bayesian inference

« Bayesian inference combines past
experience (prior) with new data
(likelihood) to form the current state of
knowledge (posterior)

posterior & likelihood X prior
\ ] | J
| |

Observed data Information from
additional sources
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Probability of having positive BC result
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Probability of having BC drawn

STRATAA passive surveillance
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Blog ture
C 0

Probability of seeking healthcare
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“True” Symptomatic Infections

1. Antillon M et al. (2018). JID 218 (supp 4).




Bayesian Framework

Npc+~ Poisson(A * Psens * Ppc * Paclpersonyears)

BloQ ture
C 0 E ;

Psens,i = exp(yo + v1 * BCvol;) * (1 — 0.34 * abx;)

ppc~Beta(agc, Bpc)

Puc~Beta(ayc, Buc)

Nirue~ Poisson(A|personyears)

*Non-informative priors unless otherwise specified




