Biology and Medicine Through Mathematics
Conference

May 20th, 11:30 AM - 12:00 PM

Modeling HIV dynamics following 3BNC117

antibody infusion

Samantha Erwin
Virginia Polytechnic Institute and State University, sherwin@vt.edu

Follow this and additional works at: http://scholarscompass.vcu.edu/bamm

b Part of the Inmunology of Infectious Disease Commons, Ordinary Differential Equations and

Applied Dynamics Commons, Therapeutics Commons, and the Virus Diseases Commons

http://scholarscompass.vcu.edu/bamm/2017/saturday/11

This Event is brought to you for free and open access by the Dept. of Mathematics and Applied Mathematics at VCU Scholars Compass. It has been
accepted for inclusion in Biology and Medicine Through Mathematics Conference by an authorized administrator of VCU Scholars Compass. For

more information, please contact libcompass@vcu.edu.

Virginia Commonwealth University

VCU Scholars Compass

2017


http://scholarscompass.vcu.edu/bamm/?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fsaturday%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm/?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fsaturday%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fsaturday%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fsaturday%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fsaturday%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm/2017?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fsaturday%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fsaturday%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/35?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fsaturday%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/121?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fsaturday%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/121?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fsaturday%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/993?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fsaturday%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/998?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fsaturday%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:libcompass@vcu.edu

Broadly neutralizing antibodies against HIV are able to act in many different ways in
vivo: they can block viral entry, clear plasma virions, or lead to the death of virus-
expressing cells. Recently, the 3BNC117 broadly neutralizing antibody has been
tested in a phase 1 clinical trial as a potential alternative treatment of HIV. We test
if 3BNC117 presents with one or a combination of these antiviral effects by
developing a pharmacokinetic model of 3BNC117 dynamics and estimating patient’s
parameters. We use this model together with a viral dynamics model to test the
effects of 3BNC117. We fit the viral dynamics model to HIV RNA measurements
from patients given antibody therapy and conclude that 3BNC117 elicits both
neutralizing and non-neutralizing effects across most patients. We predict that the
combined effects of initial CD4 T cell count, initial HIV levels, and virus production
are strong indicators of patient’s response to 3BNC117 as an immunotherapy. We
end by modeling the effect of antibody boosting on the long-term HIV levels.
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