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		Abstract

		


Background & aims of study 
The generation time is the time between an individual becoming infected and when they later transmit the pathogen to someone else. Understanding the distribution of generation times informs the likely impact of different public health interventions. The generation time distribution depends upon both the fundamental biological properties of the pathogen and the context of the epidemic (e.g. behavioural patterns, public health interventions). For HIV, the generation time distribution likely differs between Western Europe and Sub-Saharan Africa due to different demographics, sexual networks and the proportion of people living with HIV who are virally suppressed. Estimating the generation time distribution for HIV is particularly difficult since almost all transmissions occur before (often years before) symptoms developing. We aim to estimate the generation time distribution in communities in the HPTN071 (PopART) trial using phylogenetic analysis. 


Methods & results 
We sampled and sequenced the virus of participants in the HPTN071 (PopART) study. The deep-sequencing data allowed us first to estimate with high confidence 800 direct transmission pairs and their direction using the method phyloscanner, and second to estimate with appreciable uncertainty the recency of infection for each sample using the method phylo-TSI.  We developed a Bayesian model to combine these transmission-pair and recency-time estimates to estimate the generation time distribution. All samples were taken over a four year window and it is essential to account for this observation bias within the model. We estimated a highly skewed generation time distribution, with a mean of approximately five years and with approximately 40% (confidence interval 30%-48%) of transmission occurring within the first year. 


Implication 
This work demonstrates that whilst more than half of virus transmission occurs after the first year, a substantial amount of transmission occurs within the first year. Therefore for effective control, we require policies that target both newly infected individuals (e.g. improved POC testing) and those who are long-term virally unsuppressed (e.g. minimising treatment drop-out).
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