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            Abstract
There is no cure for HIV infection, and lifelong antiretroviral therapy (ART) is required. N-803 is an IL-15 superagonist comprised of an N72D mutant IL-15 molecule attached to its alpha receptor and a human IgG1 fragment designed to increase IL-15 activity. Preclinical studies with both HIV and SIV suggest that the drug has potential to reduce virus reservoirs by activating virus from latency and enhancing effector function. We conducted a phase 1 study of N-803 (NCT02191098) in people living with HIV, the primary objective of which was to assess the safety and tolerability of the drug, with an exploratory objective of assessing the impact on peripheral virus reservoirs. ART-suppressed individuals were enrolled into a dose-escalation study of N-803 in four different cohorts (0.3, 1.0, 3.0 and 6.0â€‰mcg kgâˆ’1). Each cohort received three doses total, separated by at least 1 week. We enrolled 16 individuals, of whom 11 completed all three doses. The maximum tolerated dose was 6.0â€‰mcg kgâˆ’1. The primary clinical adverse events (AEs) reported were injection site rash and adenopathy, and four participants experienced a grade 1 or grade 2 QTc prolongation. No significant laboratory AEs attributable to N-803 were observed. In exploratory analyses, N-803 was associated with proliferation and/or activation of CD4+ and CD8+ T cells and natural killer cells that peaked at 4 d after dosing. IFN-Î³, IP-10, MCP-1 and IL-15 increased during treatment. HIV transcription in memory CD4 T cells and intact proviral DNA initially increased after N-803 treatment; however, there was a small but significant decrease in the frequency of peripheral blood mononuclear cells with an inducible HIV provirus that persisted for up to 6 months after therapy. These data suggest that N-803 administration in ART-suppressed people living with HIV is safe and that larger clinical trials are needed to further investigate the effects of N-803 on HIV reservoirs.
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                    Fig. 1: Pharmacokinetic analysis of changes in IL-15 after third dose of N-803.[image: ]


Fig. 2: Characterization of NK and T cell responses to N-803.[image: ]


Fig. 3: Change in absolute number of NK, CD4, and CD8 T cells with N-803.[image: ]


Fig. 4: Virologic assessments of the impact of N-803 on the inducible reservoir in the 11 participants who received all three doses of N-803.[image: ]
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Extended data

Extended Data Fig. 1 Dose related increases in IL-15 in plasma.
Plasma levels of IL-15 obtained just prior to the first dose and then at several time-points over the subsequent 24â€‰hours and at Day 4 are plotted for each dose. We plotted the 3 participants at each dose that completed all 3 doses. We noted that 2 individuals at the 1â€‰mcg/kg dose (A) had high baseline levels of IL-15 whereas all 6 individuals at the 3 and 6â€‰mcg/kg dose had low baseline levels and the expected increase with each subsequent injection.
Source data


Extended Data Fig. 2 Changes in inflammatory cytokines after administration of N-803.
There is a significant increase in IP10, MCP-1 (pâ€‰=â€‰0.005, 0.036, respectively by permutation tests), and a non-significant increase in IFNÎ³ (pâ€‰=â€‰0.08) with administration of N-803. Data are presented as the mean and SEM derived from the 9 individuals who completed the 1.0 (Nâ€‰=â€‰3), 3.0 (Nâ€‰=â€‰3), and 6.0 (Nâ€‰=â€‰3) mcg/kg dosing scheme.
Source data


Extended Data Fig. 3
Flow cytometry gating strategy.


Extended Data Fig. 4 Cell viability and cytokine release after stimulation.
IL-2, IFNg, and TNF expression is measured in CD4 T cells (a) and CD8 T cells (b) after stimulation in a subset of 5 individuals where there were sufficient samples for analysis. There was no consistent change in IFNÎ³, IL-2, or TNF expression in either cell type. Cell viability is also presented (c).
Source data


Extended Data Fig. 5 Proportion of participants with detectable HIV RNA in plasma after each dose.
We measured plasma viral load (pVL) pre-dose 1 and again at 8, 12, and 24â€‰hours after each dose and again at day 4. At the pre-dose 1 measure, only 1/11 (9.1%) had a detectable pVL (<20 copies/ml) and of the 132 samples obtained during follow-up, 30 (22.7%) had detectable HIV RNA in 10/11 (91%) participants. Of the positive measurements, 3 were greater than 20 copies/ml (23, 30, 35 copies/ml) and the remaining were reported as HIV RNA detected but < 20 copies/ml. These data are consistent with small transient increases in HIV transcription in the peripheral blood compartment associated with N-803 administration.
Source data





Supplementary information
Supplementary Information
Supplementary tables and clinical protocol


Reporting Summary




Source data
Source Data Fig. 1
Statistical source data


Source Data Fig. 2
Statistical source data


Source Data Fig. 3
Statistical source data


Source Data Fig. 4
Statistical source data


Source Data Extended Data Fig. 1
Statistical source data


Source Data Extended Data Fig. 2
Statistical source data


Source Data Extended Data Fig. 4
Statistical source data


Source Data Extended Data Fig. 5
Statistical source data





Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Miller, J.S., Davis, Z.B., Helgeson, E. et al. Safety and virologic impact of the IL-15 superagonist N-803 in people living with HIV: a phase 1 trial.
                    Nat Med 28, 392â€“400 (2022). https://doi.org/10.1038/s41591-021-01651-9
Download citation
	Received: 28 August 2020

	Accepted: 30 November 2021

	Published: 31 January 2022

	Issue Date: February 2022

	DOI: https://doi.org/10.1038/s41591-021-01651-9


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Aims & Scope
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Editorial Policies
                                
                            
	
                                
                                    Content Types
                                
                            
	
                                
                                    Nature Medicine Classic Collection
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    Posters
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Research Cross-Journal Editorial Team
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    Submission Guidelines
                                
                            
	
                                
                                    For Reviewers
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature Medicine (Nat Med)
                
                
    
    
        ISSN 1546-170X (online)
    
    


                
    
    
        ISSN 1078-8956 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
