
above �gure from Wikipedia entry on “HAART”

HAART (“Highly Active Antiretroviral Therapy”) entails using multiple
drugs to combat HIV infection.

Drugs that are used in HAART typically work by inhibiting one of the red-colored
steps show below...

Protease Inhibitors
try to stop 
cleavage of viral
proteins that is
need to make 
mature viral 
particles

Integrase inhibitors
work to stop 
viral DNA from 
being integrated
into patient’s cell’s
DNA



above is Table 1 from “The End of Aids: HIV as a chronic disease” by Deeks et al. 2013 Lancet 382: 1525-1533

HIV infections are now “managed”



“Attachment of HIV to a CD4+ T-helper cell: 1) the gp120 viral protein 
attaches to CD4. 2) gp120 variable loop attaches to a coreceptor, 
either CCR5 or CXCR4. 3) HIV enters the cell. ”

taken from wikipedia entry on CCR5



 “The modern-day observed allele frequencies [of CCR5-Δ32 allele]. 
Squares mark locations of sampled allele frequencies, and color within 
the squares denotes the observed frequencies. Contour lines represent 
interpolated allele frequencies.”

Quote and Figure 1B from Galvani and Novembre. 2005.  Microbes and Infection 7(2): 302-309. 

Some European populations have relatively high frequency of alleles with
a deletion in gene for CCR5 receptor (CCR5-Δ32 allele).  This allele o�ers
some protection to HIV infection.  CCR5-Δ32 allele is thought to have 
originated long prior to the HIV epidemic (1000-1200 years ago?).  Instead, 
it may have risen to moderately high frequency due to protection it confers 
from some other disease (smallpox?).



From Hillis et al. 1994.
Science 264:671-677.



March 1998: Six medical workers (5 Bulgarian nurses, 1 
Palestinian doctor) enter Libya to work at Al-Fateh hospital

Later in 1998:  HIV (and Hepatitis C) outbreak discovered at 
Al-Fateh hospital.  438 children infected (at least 56 have now
died).  Medical workers accused of bioterrorism (i.e., 
intentionally spreading HIV).

2004: Medical workers sentenced to death by Libyan court

2006: Death sentence upheld following appeal
           (December 2006 - Nature paper published)

2007: Medics pardoned, $438 million settlement?



Oliveira et al.  Nature.  published online 6 Dec. 2006. 

5 Bulgarian nurses and 1 Palestinian doctor sentenced to death in 
Libya.  




