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Learning Objectives 

• Upon completion of this presentation, learners should be 

better able to: 

– Select appropriate antiretroviral therapy based on an understanding of 

HIV pathogenesis. 

– Initiate preventive therapy for opportunistic infections using data based 

on risk of OIs by CD4 count. 

 

• There will be no off-label discussions in this presentation. 



William Stewart, MD 

Surgeon General, United States 1965-69 

“The time has come to close the 

book on infectious diseases.  We 

have basically wiped out infection 

in the United States.” 



“Even without mutation, it is always possible that 

some hitherto obscure parasitic organism may 

escape its accustomed ecological niche and expose 

the dense human populations that have become so 

conspicuous a feature of the earth to some fresh 

and perhaps devastating mortality.” 

- William H. McNeill 

“Plagues and People”, 1976 











Ref:  HIV Incidence and Case 

Surveillance Branch, Division of 

HIV/AIDS Prevention, Centers for 

Disease Control and Prevention. 



HIV Incidence and Case 

Surveillance Branch, Division of 

HIV/AIDS Prevention, Centers 

for Disease Control.  



Slide 5: Cumulative AIDS Diagnoses, through 2010, adults and adolescents - United States and 5 U.S. 

Dependent Areas 

In 2010, in the U.S. and 5 U.S. dependent areas, the estimated cumulative number of AIDS diagnoses 

among adults and adolescents was 1,153,674.  The estimated cumulative number of AIDS diagnoses 

ranged from two in American Samoa to 199,176  in New York.  



Kunst Museum, Basel, 

Switzerland 



Pathophysiology of HIV 

Infection 



HIV Life Cycle 



How many days on average does it take for 

HIV to pass from its original site of entry to 

being widely disseminated? 

1.  5 days 

2.  11 days 

3.  21 days  

4.  60 days 



Kahn JO, Walker BD. N Engl J 

Med. 1998;339:33-39. 

Exposure to HIV at 

mucosal surface (sex) 

Virus collected by  

dendritic cells, carried  

to lymph node 

HIV replicates in  

CD4 cells, released  

into blood 

Virus spreads to  

other organs 

Day 0 

Day 0-2  

Day 4-11 

Day 11 on 



HIV at Surface 

of CD4 

Lymphocyte 

Courtesy of CDC 





HIV impacts CD4 cells in the GALT and 

mucosal barriers 



Viral-host Dynamics  

 About 1010 (10 billion) virions are produced daily  

 Each infected cell produces enough virus to 

 infect 10 new cells (replicative rate of 10) 

 Average life-span of an HIV virion in plasma is 

~6 hours  

 Average life-span of an HIV-infected CD4 

lymphocytes is ~1.6 days 

 Theoretically, ART that is >90% effective (which 

we have) should reduce the replicative rate to 

<1, thereby extinguishing infection 



HIV Evasion Methods 

 Makes 10 billion copies/day      rapid mutation of 
HIV antigens  

 Integrates into host DNA  

 Depletes CD4 lymphocytes  

 Down-regulates MHC-I process 

 Impairs Th1 response of CD4 helper T 
lymphocyte  

 Infects cells in regions of the body where 
antibodies penetrate poorly, e.g., the central 
nervous system  
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How long does HIV persist in cells 

in the setting of viral suppression 

in the blood? 

1. 90 days 

2. 6-8 

months 

3. 4-5 years  

4. >50 years 



HIV Persists despite suppressive therapy 
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♦  Arm A: RAL first (immediate 

intensification) 
● Arm B: Placebo first 

(deferred intensification) 







How does HIV lead to T-cell depletion? 

• The virus is cytopathic - leads to 

accelerated destruction of both mature 

CD4+ T cells and immature progenitor cells 

 

• The virus is antigenic - triggers a chronic 

inflammatory response that facilitates viral 

replication and spread 









 



Attempting to treat HIV infection 

based on our understanding of its 

pathogenesis 



Entry of HIV into cells occurs by 

the virus attaching to what cell 

surface structures? 

1. CD4 molecule only 

2. CD8 molecule only 

3. Chemokine co-

receptor (CCR5 or 

CXCR4) 

4. Both CD4 and a 

chemokine co-

receptor 



T-cell surface 

CCR5 

CD4 

CXCR4 

Berger EA, et al. Nature. 1998;391:240. 

To enter a cell, HIV uses the CD4 
receptor and a co-receptor, either 

CCR5 or CXCR4 



Integrated Approaches to HIV Treatment 

Reverse 
Transcriptase 

Inhibitors 

Protease 
Inhibitors 

Integrase 
Inhibitors 

Entry 

Inhibitors 

Various PI 

NRTIs, 
NNRTIs 

T-20 
CCR5 antag 



“Half of what we have taught 

you is wrong.  Unfortunately, 

we do not know which half.” 

– C. Sidney Burwell, M.D. 

Address to the graduation class 

Harvard Medical School 


