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Rakai estimates are substantially upwards-biased.
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How to measure acute infectivity?

|dentify recently infected individuals
Observe rate at which they infect sexual partners
Must be switching between partners

Moral imperative to intervene
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Rakai Retrospective Couples Cohort
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Why re-analyze these data?



Heterogeneity in Transmission Rates

e Host genetics

e Circumcision

e Viral load

e Viral genotype

e Coital Rate

e Intercourse type (anal, dry, vaginal)
e Condom usage

e STlis

e Coinfections

e Nutrition



Bias 1: Unmodeled Heterogeneity
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Bias 2: Inclusion Criteria
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Simulating Rakai Transmission & Observation

nd

1. Simulate transmission

2. Replicate Rakai study design

3. Apply published analyses to simulated data.
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Couple Transmission Model
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Couple Transmission Model
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Couple Transmission Model

relative hazard (RH) varies by HIV stage

stage




Couple Transmission Model

0  Ohazard

102 102 10~ 100 10! 102 103
ZM,i

Heterogeneity




Simulating Rakai Transmission & Observation
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Bias Analysis
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Bias-Adjusted Estimates (ABC-SMC)

Estimation
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Variation in Estimates
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Conclusions

e Acute infectivity substantially overestimated

e Early transmission less likely to undermine
Treatment as Prevention

e |mportance of heterogeneity

process-centric data-centric

0 10 20 30 40
months of follow-up

Bellan et al. 2015. PLOS Medicine.



Acknowledgements

* Lauren Ancel Meyers, Jonathan Dushoff, Juliet Pulliam, Carl Pearson, Alison
Galvani, Manoj Gambhir, Ben Lopman, Travis Porco, Rieke van der Graaf,
David Champredon, Spencer Fox, Laura Skrip

* Meyers Lab

* |International Clinics on Infectious Disease Dynamics and Data (ICI3D)

 GA Tech Conference: Modeling the Spread & Control of Ebola in W Africa

CIHR IRSC

Canadian Institutes of Instituts de recherche
Health Research en santé du Canada

MIDAS

Models of Infectious
Disease Agent Study

FOGARTY

Funded by the National
Institutes of Health




