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BACKGROUND: Immunomodulatory drugs could be part of a functional cure for human immunodeficiency virus 

(HIV). One promising immunotherapeutic is the IL-15 superagonist N-803. IL-15 promotes maintenance and activation of 

cytotoxic immune cells. N-803 expanded cytotoxic T lymphocyte (CTL) and natural killer (NK) cell populations and 

suppressed simian immunodeficiency virus (SIV) in rhesus macaques. However, N-803 efficacy attenuated with 

continued treatment, partially recovering only after a long treatment interruption. While biological evidence of drug 

tolerance, immune regulation, and viral escape could explain these dynamics, the relative contribution of these 

mechanisms has not been quantified.   

 

METHODS: We present a mathematical model of N-803 treatment of SIV-infected macaques that includes CTL and NK 

cell populations with N-803-dependent proliferation and activation. Models were calibrated to viral and lymphocyte 

responses throughout three N-803 treatment phases in chronically SIV-infected rhesus macaques. To assess the 

contributions of drug tolerance, immune regulation, and viral escape, we compared mathematical models with different 

combinations of these mechanisms. We compared the ability of each model to reproduce experimental data based on 

Akaike Information Criterion and important qualitative features of the data. 

 

RESULTS: Two minimal models were capable of reproducing the observed SIV response to N-803. In both models, 

immune regulation strongly reduced cytotoxic cell activation and enabled viral rebound. Either long-term drug tolerance 

or viral escape (or some combination of the two) were required to account for changes to viral response across long breaks 

in N-803 treatment.  

 

CONCLUSIONS: We found that less-frequent N-803 dosing and concurrent immune regulation blockade (e.g. PD-L1 

inhibition) were both capable of improving long-term N-803 efficacy. However, N-803 may need to be combined with 

other immune therapies or ART to countermand viral escape from the CTL response. Our mechanistic model will inform 

such therapy design and help guide future studies.  
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