SAPHIR

  WP16 uses mathematical modelling and statistical inference to develop predictive models to assess epidemiological and evolutionary consequences of vaccination for livestock diseases such as PRRS. The results of these models can help researchers and vaccine producers within and outside SAPHIR to develop safer and more effective vaccines, and farmers and policy makers to develop vaccination programmes that keep pig farms PRRS free long-term. One of the big challenges in vaccine development and infection control is that not all animals respond the same way to infection or vaccination, and that the response is WORK IN PROGRESS NEWS WP16-How to prevent viremia rebound in virus infections? Evidence from a data-driven mathematical model for PRRS By Andrea Doeschl-Wilson , Natacha Go and Suzanne Touzeau Vaccines can drastically alter the environment in which pathogens live. Indeed, the goal of vaccination is not only to protect individuals from disease, but to decrease the risk and severity of disease outbreaks in populations, and ultimately to eradicate the disease. For the porcine reproductive respiratory syndrome (PRRS), one of the most devastating pig diseases in the world and endemic in most European countries, vaccination has so far proven ineffective in controlling the disease. Indeed, the fast evolving, highly genetically diverse PRRS virus poses a real challenge for developing fully protective vaccines with long-term effectiveness.
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 1 Figure 1: Functional diagram of the model representing the within-host immune response to PRRSv infection. Binding of PRRS viral particles (V) and naive target cells (APC) either result in mature and non-infected cells (APCm) that phagocyte viral particles, or in mature and infected cells (APCi) that allow viral replication and excretion of new viral particles. Viral particles are neutralised by antibodies (Ig); infected cells are cytolised by natural killers (NK) and cytotoxic lymphocytes (CD8+). Mature target cells (ACPm and ACPi) present the viral antigen to naive adaptive effectors (CD4+) which activate the CD8+ and B lymphocytes (B). B cells synthesise antibodies. Cytokines are synthesised by various effectors ( ACPm, ACPi, NK, CD4+, CD8+) and regulate most of the immune mechanisms (phagocytosis, infection, excretion, antigen presentation, cytolysis). Regulations are either activation, amplification or inhibitions. Colours -green: PRRSv particles; red: innate response; blue: adaptive response; purple: both innate and adaptive responses. Lines -plain with arrow: state changes; dashed (dotted) with arrow: (cytokine) syntheses; plain dark grey with bullet: regulations by cytokines.
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 2 Figure 2: Modelled viremia profiles compared with the data (lower and upper envelope: black curves) for the A. non-rebound, uniphasic profiles (green) and B. rebound, biphasic (red) profiles.Black boxes: data ranges for the first viral peak, the rebound peak (max) and the minimum between the two peaks (min). Dashed line: viremia detection threshold. Semi-log graphs.