Anti-HIV Drugs
HIV in the blood turns over very rapidly.  T1/2 is six hours for virus particles in plasma, 
and 30% of the virus pool turns over each day.

Quiescent helper-T cells are a reservoir of permanently integrated viral DNA.


Thus, the virus is mostly in the lymph nodes, but also the brain.

Drugs can’t eradicate HIV from the body because its genome is integrated.

Drugs must penetrate solid organs and blood-brain barrier.

AZT, Acyclovir, and Gancyclovir all require intracellular activation by viral thymidine kinase.

Nucleoside Analog RTase Inhibitors
AZT (Zidovudine) is the main one to know.
AZT is a thymidine analog that is phosphorylated by cellular enzymes.  It is rapidly 
converted to the monophosphate, which accumulates in cells and then slowly 
converts to the active triphosphate.  Requires intracellular activation!
AZT-triphosphate inhibits RTase and terminates chain elongation, much like Acyclovir.
It only reduces plasma HIV RNA by 0.5 Log.  (Small reduction).
It is eliminated by Phase II conjugation with a half-life of 4 hours.

It has poor selective toxicity, and inhibits mt DNA polymerase.  

Toxicities include suppression of bone marrow, and anemia.

Resistance develops very slowly, and does not cross-resist other nucleoside analogs.

Non-Nucleoside RTase Inhibitors

Nevirapine and Efavirenz.
Unlike AZT, does not require intracellular activation.  It is a non-competitive inhibitor 
that binds distant from the active site.
Nevirapine reduces plasma HIV RNA by 3 Logs.  (Large reduction).
It has good selective toxicity.  Can cause a rash or rarely Stevens-Johnson Syndrome in 
which skin over the entire body sloughs off.
It is eliminated by Phase I P450 metabolism.  It also induces P450.

Resistance develops very fast, and cross-resists other NNRTI’s.  Never used by itself.

Protease Inhibitors
Saquinavir and Ritonavir.
Ritonavir does not require intracellular activation.  Competitively inhibits viral aspartyl 
protease, but not human aspartyl protease.  This prevents formation of the infectious 
virions, although immature virions are released and accumulate in blood.

Good selective toxicity, although causes unusual fat redistribution.
Ritonavir reduces plasma HIV RNA by 3 Logs.  (Large reduction).
It is eliminated by Phase I P450 metabolism.  Half life is 4 hours.

Ritonavir is a super potent P450 inhibitor.  In fact, Ritonavir is most often used to 
enhance the pharmacokinetics of other drugs like Saquinavir.
Primary resistance occurs rapidly, and secondary changes can then add more resistance.  Unlike in NNRTI’s, resistance does not always develop.  Secondary resistances confer 
some cross-resistance to other protease inhibitors.

Principles of Combination Antiretroviral Therapy
Main function is to suppress resistance.  Examples include:
Ritonavir + Saquinavir.  Ritonavir inhibits P450 and hugely boosts Saquinavir bioavailability.

Lamivudine + AZT.  Lamivudine promotes a resistance mutation that actually makes 
RTase more susceptible to AZT.
