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What Does Cure Mean?  

§ Merriam-Webster says: 
− A complete or permanent solution or remedy 
− To bring about recovery from  
− To permanently restore to health, soundness 

§ For well known viral infections what is cure? 
− Influenza 
− Hepatitis C 
− HIV 



Influenza 

§  Uncomplicated flu 
§  After exposure, short incubation (1-2 days)  
§  Fever (3-4 days)  
§  Weakness and/or fatigue (up to 2-3 weeks) 
§  Clear virus within 10-14 days 
§  As influenza evolves, susceptibility to 

infection recurs  



Hepatitis C Virus 

§ Approximately 15- 25% of people infected with HCV 
clear their infection within the first 6 months of 
infection 

§ Early in infection most people are asymptomatic  
§ Progression to liver disease takes time and is 

accelerated by cofactors such as excessive alcohol 
consumption 

§ Curable in greater than 90% of people with HCV with 
current medications   

§  If cured by drug treatment, reinfection is possible 



What Makes HIV Unique 
§ A central tenet in immunology is activate and respond, 

create memory and rest, poised to respond should the 
pathogen return 

§ By becoming part of the CD4 cell DNA, HIV thrives by 
exploiting the process that works against other pathogens 



The Importance of Accurate 
Measurement 











A quantitative approach for 
measuring the reservoir 
of latent HIV-1 proviruses 
 Katherine M. Bruner, Zheng Wang, Francesco R. Simonetti, et al. 
Nature 566, 120-125 (2019)	



Most Proviruses Are Defective 
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§  Most proviruses are defective in most viral genes 

§  Cells with defective and intact proviruses may be 
affected differently by shock and kill interventions 
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Bruner et al, Nature,https://doi.org/10.1038/s41586-019-0898-8 (2019) 
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What Can We Still Learn From TRB? 

§ Eradicate the replication 
competent HIV reservoir 
required replacement, twice of 
Timothy’s immune system 

§ Once to clear HIV, the second to 
clear his leukemia 

§ This sledgehammer strategy is 
applicable when faced with a 
lethal cancer 





Multiple Targets for Anti-HIV Gene Therapy 
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Figure 1 Cell and gene therapy strategies for HIV cure  A) Latently infected cells can 
reactivate and produce virus that reseeds the reservoir. B) Cell and gene therapy strategies that 
block viral production, kill infected cells, or protect cells from infection.   

Spragg, et al, Curr Opin HIV AIDS 2016 
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Davey et al., 1999, PNAS 

“…sustained virologic control…” 

“One patient (patient 18) in this 
study appeared capable of 
maintaining significant control of 
viral replication after 
discontinuation of drug therapy.” 







Mylvaganam, G. Current Opinion in Immunology, 35, 1-8 

Activities of a Therapeutic Vaccine 



Borducchi et al. Nature 2016; 540:284-287	
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Summary of a Functional Cure Study with rh-eCD4-lg 



In Conclusion 
 

§  We are approaching the end of the beginning 
§  Do we have a new assay, will it be dynamic enough? 
§  Hints of success are appearing 
§  We will build upon our successes and learn from our failures 
§  Together we can succeed  


