
Treating HIV/AIDS

Biology of Cancer and AIDS



What Next After Testing Positive



Interventions Against HIV



When to start antiretroviral therapy



Goals of HIV Treatment

HIV therapy should:
qProlong life and improve quality of life;
qSuppress HIV levels (viral load) below the limit of detection 
(<50 copies HIV RNA), or as low as possible for as long as 
possible;
qoptimize and extend the use of current therapy; and
qMinimize drug toxicity, and manage side effects and drug 
interactions.



HIV and Current Drug targets



Major Classes of Anti-retroviral Drugs
q Reverse transcriptase (RT) inhibitors interfere with the critical step during 

the HIV life cycle known as reverse transcription. During this step, RT, an HIV 
enzyme, converts HIV RNA to HIV DNA. There are two main types of RT 
inhibitors.
– Nucleoside/nucleotide RT inhibitors or analogues (NRTIs)are faulty 

DNA building blocks. When these faulty pieces are incorporated into 
the HIV DNA (during the process when the HIV RNA is converted to 
HIV DNA), the DNA chain cannot be completed, thereby blocking HIV 
from replicating in a cell.

– Non-nucleoside RT inhibitors (NNRTIs) bind to RT, interfering with 
its ability to convert the HIV RNA into HIV DNA.

q Protease inhibitors (PI) interfere with the protease enzyme that HIV uses to 
produce infectious viral particles.

q Entry and fusion inhibitors (FI)interfere with the virus' ability to fuse with the 
cellular membrane, thereby blocking entry into the host cell.

q Integrase inhibitors (II) block integrase, the enzyme HIV uses to integrate 
genetic material of the virus into its target host cell.

q Multidrug combination products combine drugs from more than one class 
into a single product.



HIV-1 life cycle & Current Drug targets



NRTIs and NNRTIs: mechanisms of action



Protease Inhibitors: Mechanisms of Action



Fusion inhibitors: Mechanisms of Action



Fusion or Entry Inhibitors
Brand 
Name

Generic 
Name Mode of Action Experimental 

Code
Pharmaceutical 
Company

Fuzeon enfuvirtide Targets gp41 T-20 Genentech
Selzentry 
or Celsentri maraviroc Targets CCR5 UK-427,857 ViiV Healthcare

vicriviroc Targets CCR5 SCH-D; SCH-
417690 

Schering-Plough 
Corporation

ibalizumab Targets CD4 TNX-355 TaiMed Biologics
Targets CCR5 PRO 140 Progenics

Pharmaceuticals

qFuzeon: peptide that binds to gp41 preventing HIV from binding to surface 
of T-cells (FDA approved 2003)  MIMICS CD4 CONTACT MULTIFAILURE
qSelzentry: CCR5-blocking entry inhibitor (approved by FDA August 2007)
q Vicriviroc & PRO140 bind CCR5, preventing the virus from infecting 
healthy cells (not yet FDA approved).
qTNX-355: experimental monoclonal antibody that targets the CD4 protein 
on Helper T cells

http://www.aidsmeds.com/archive/Fuzeon_1628.shtml
http://www.fuzeon.com/
http://www.aidsmeds.com/archive/selzentry_1629.shtml
http://www.aidsmeds.com/archive/selzentry_1629.shtml
http://www.viivhealthcare.com/
http://www.aidsmeds.com/archive/vicriviroc_1630.shtml
http://www.aidsmeds.com/cgirdir.php?Schering
http://www.aidsmeds.com/archive/TNX-355_1631.shtml
http://www.aidsmeds.com/archive/TNX-355_1631.shtml
http://www.aidsmeds.com/archive/EIs_1627.shtml
http://www.aidsmeds.com/archive/pro_140_2086.shtml
http://www.aidsmeds.com/cgirdir.php?Progenics


Mechanism of action of Maraviroc





Atripla
qAtripla is a tablet that contains 

three antiretroviral drugs (ARVs) 
used to fight HIV

qAtripla is taken as one tablet 
once a day

qAtripla was approved in 2006 as 
an ARV for adults with HIV 
infection

qThe drugs in Atripla are a non-
nucleoside reverse transcriptase 
inhibitor (efavirenz) and two 
nucleoside analog reverse 
transcriptase inhibitors 
(emtricitabine and tenofovir)



Combination Brand name 

ABC + 3TC Epzicom (US)  
Kivexa (Europe) 

ABC + AZT + 
3TC Trivizir 

AZT + 3TC Combivir 

TDF + FTC Truvada 
 

What is Combination Therapy, (HAART)?
q Taking two or more antiretroviral 

drugs at the same time vastly 
reduces the rate at which 
resistance develops  

q Highly Active Antiretroviral 
Therapy (HAART) is used to 
describe a combination of 
three or more anti-HIV drugs

q The most common combination 
of drugs used in HAART today 
includes 2 NRTIs with 1 NNRTI or 
PI

q The number of pills can range 
from as few as 1 to as many as 
16

Various HAART Combinations

qAZT or zidovudine is a nucleoside 
reverse transcriptase inhibitor
q3TC, also known as lamivudine, is an 
antiretroviral that works in the same way as 
AZT
qAbacavir (ABC) is the most powerful 
nucleoside analog (NRTI) used to treat 
HIV/AIDS

http://ww1.aegis.org/topics/azt.html
http://ww1.aegis.org/topics/3tc.html
http://ww1.aegis.org/topics/azt.html


DHHS Recommended Regimens



HIV Set Point and HAART 



Possible side effects of HAART include:

q liver problems 
q diabetes 
q anemia
q abnormal fat distribution 

(lipodystrophy syndrome)
q high cholesterol
q increased bleeding in 

patients with hemophilia
q decreased bone density 
q skin rash 
q pancreatitis 

(inflammation of the 
pancreas) 

q nerve problems
http://www.thebody.com/conte
nt/treat/art5044.html

http://www.thebody.com/content/treat/art5044.html


Life Expectancies in Patients Taking 
Combination Antiretrovirals 

qHIV survival is improving in wealthy countries, and a 
20-year-old starting combination antiretroviral 
therapy can expect to live another 43 years, 
according to an industry-funded Lancet study.

qUsing cohorts from Canada, Europe, and the U.S., 
43,600 strong, researchers found that the years of life 
remaining for a 20-year-old starting therapy 
increased from 36 in the 1996–99 period to almost 50 
years in the 2003–05 period.

qHowever, those acquiring HIV through injection-drug 
use and those starting treatment at lower CD4 cell 
counts had much higher mortality rates.

http://www.thelancet.com/journals/lancet/article/PIIS0140673608611137/abstract

http://www.thelancet.com/journals/lancet/article/PIIS0140673608611137/abstract


Mother to Child Transmission (MTCT)
q In 2005, ~700,000 children under 15 

became infected with HIV, mainly through 

MTCT

q ~ 90% of these MTCT infections occurred in 

Africa where AIDS is beginning to reverse 

decades of steady progress in child 

survival.

q Pregnant women who receive a course of 

the antiretroviral drug zidovudine (AZT) had 

a two-thirds lower risk of transmitting HIV 

than those who took a placebo. 

q UNAIDS 2012 - report significant gains in 

reducing MTCT in several African countries

q A number of studies have shown that the 

protective benefit of AZT or HAART is 

diminished when babies continue to be 

exposed to HIV through breastfeeding 



Goals/Quality of Life Issues
q Reducing viral load as low as possible, 

preferably below the level of detection, should 
be an important goal of therapy.

q Successful long-term use of therapies is more 
important than short-term gains.

q The use of treatment that is only partly 
effective speeds the development of viral 
resistance.

q Using a drug exactly as prescribed is critical to 
success.

• The ability to tolerate side effects 
• Drug interactions 
• The demands of a particular regimen 
-If you can’t take a drug consistently as prescribed, its 

potency is irrelevant 
-Not adhering to a drug regimen will quickly contribute to 

developing drug resistance



When is it Time to Change Therapies?
The Federal Guidelines recommend that people 

switch therapies when:
q Detectable HIV levels after being 

undetectable
q HIV levels remain detectable after 4–6 

months of starting anti-HIV therapy 
q Persistent decreases in CD4+ cell 

counts 
q Intolerable side effects occur 
q Adherence is poor 
q There is less than a 0.5–0.75 log (3- to 

6-fold) reduction in HIV levels after four 
weeks or less than one log after eight 
weeks of starting anti-HIV therapy

q Symptoms of HIV disease occur; and/or 
q A three-fold or greater increase in HIV 

levels from their lowest levels.



Prevention and Treatment as Prevention

Randomized, Controlled  Intervention Trial of 
Male Circumcision for Reduction of HIV Infection 
Risk: The ANRS 1265 Trial.
PLoS Medicine, 2005 Nov;2(11):e298.

Preexposure Chemoprophylaxis 
for HIV Prevention in Men Who Have Sex with Men.

N Engl J Med., 2010 Dec 30;363(27):2587-99.

Prevention of HIV-1 Infection with 
Early Antiretroviral Therapy
N Engl J Med., 10.1056/NEJMoa1105243



PrEP:Pre- Exposure Prophalaxsis




