
G. McKenna Group MeetingSmall Molecule HIV Treatments

h"p://www.who.int/gho/hiv/en/	



G. McKenna Group MeetingHIV Lifecycle

h"ps://aidsinfo.nih.gov/educa6on-materials/fact-sheets/19/73/the-hiv-life-cycle;	h"ps://en.wikipedia.org/wiki/HIV;	h"p://www.medicaldaily.com/how-hiv-a"acks-body-
and-progresses-aids-321250		
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h"ps://aidsinfo.nih.gov/educa6on-materials/fact-sheets/21/58/fda-approved-hiv-medicines	



G. McKenna Group MeetingProtein and Enzyme Targets

Reverse Transcriptase

ProteaseCCR5

Integrase gp120 Fusion 

https://cdn.rcsb.org/pdb101/motm/tiff/33-ReverseTranscriptase-2hmi-label.tif; https://en.wikipedia.org/wiki/HIV-1_protease; https://en.wikipedia.org/wiki/CCR5; 
http://www.nature.com/nature/journal/v433/n7028/fig_tab/nature03327_F2.html; http://medicalxpress.com/news/2010-01-hiv-key-puzzle-years-video.html
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Reverse Transcriptase Inhibitors
•  Nucleoside (NRTIs)

•  Non-Nucleoside (NNRTIs)

Protease Inhibitors (PI)

CCR5 Antagonists (Entry Inhibitors)

Fusion Inhibitors
Ac-Tyr-Thr-Ser-Leu-Ile-His-Ser-Gln-Asn-Gln-
Gln-Glu-Lys-Asn-Glu-Gln-Glu-Leu-Leu-Glu-
Leu-Asp-Lys-Trp-Ala-Ser-Leu-Trp-Asn-Trp-
Phe-NH2 

Enfuvirtide (T-20)

Integrase Strand Transfer Inhibitors 
(INSTIs)
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h"ps://aidsinfo.nih.gov/educa6on-materials/fact-sheets/21/58/fda-approved-hiv-medicines	



G. McKenna Group MeetingHighly Active Antiretroviral Therapy (HAART)

²  Lifecycle is as short as 1.5 days

²  Virus lacks proofreading enzymes

²  High mutation rate leads to high 
resistance rate

²  First fixed-dose combination 
approved in 1997. 14 FDA approvals 
to date 

²  Combinations contain up to 4 API 
molecules.

²  1997-2004 GSK leader in approvals. 
2004-Present Gilead leader in 
approvals.

²  Until 2006 all FDCs contained single 
drug class (ex: only NRTIs) 

Nature	Reviews	Drug	Discovery	6,	951-952	(December	2007);	Nature	Reviews	Drug	Discovery	6,	1001-1018	(December	2007)	



G. McKenna Group MeetingNucleoside Reverse Transcriptase Inhibitors 

² Oldest drug class (first approval 
1987)

²  7 single drug approvals to date
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Efavirenz (EFV)

Nevirapine (NVP)

Rilpivirine (RPV)

²  4 single drug approvals to date

²  NNRTIs binds secondary site in 
the reverse transcriptase

h"p://depts.washington.edu/hivaids/images/arvres/arvres_c3_d01.png	
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Tet.	Le5,	1995,	36,	8937;	J.	Am.	Chem.	Soc.,	1998,	120,	2028;	Org.	Pross.	Res.	Dev.	2003,	7	324.	
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²  Largest class of single drug inhibitors

²  8 single drug approvals to date
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Nelfinavir (NFV)

h"ps://www.ebi.ac.uk/thornton-srv/databases/cgi-bin/enzymes/GetPage.pl?ec_number=3.4.23.16	
PNAS,	2016,	109,	20449.	
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Maraviroc (MVC)

² Only one single drug 
approved.

²  FDA approval 2007.

² Only treatment which 
targets host cells rather 
than HIV enzymes.

JAMA.	2006;296(7):815-826.	
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²  Single drug approved, 
Enfuviritide.

²  FDA approval 2003.

²  Expensive and only 
subcutaneous dosing 
options available.

²  Used as salvage therapy in 
combination with other 
treatments for multidrug 
resistant strains of HIV.

Nature	Reviews	Drug	Discovery	2,	345-346	(May	2003);	h"p://www.chemicalbook.com/ChemicalProductProperty_EN_CB7358557.htm	
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²  Newest class of single drug 
treatment. First approval 2007.

²  3 FDA approvals to date.

The	PRN	Notebook,	2008,	13,	1-9.		
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Cobicistat

²  Approved 2014. Developed by 
Gilead.

²  Inhibits liver enzyme CY3PA, 
which is responsible for the 
metabolism of several HIV 
treatments.

²  Taken in combination with HAART 
to minimize loss of drug efficacy.

h"ps://en.wikipedia.org/wiki/Cobicistat	



G. McKenna Group MeetingThe Pipeline

²  4 or 8 week dosing trials for 
cabotegravir/rilpivirine in Phase II 
trials.

²  BMS has 2 single drug treatments in 
clinical trials with new mechanisms of 
action.
²  Attachment inhibitors
² Maturation inhibitors

² Monoclonal Antibodies entering 
Phase II trials for HIV treatment.
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h"ps://www.poz.com/ar6cle/hiv-treatment-pipeline	


