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Course of HIV Infection  and AIDS







Quality of life Impairment



HIV Care Cascade



President’s Emergency Plan for AIDS Relief 

(www.pepfar.gov)

Global Fund for AIDS, TB and Malaria 

(www.theglobalfund.org)

http://www.pepfar.gov/
http://www.theglobalfund.org/


AIDS related mortality has declined globally 
from a peak level of 2.4 Million Death in 2005, 
to approximately 1.5 Million deaths in 2013.

In 2013 240,000 children were newly infected 
with HIV, 58% fewer than in 2002.

2.6 Million children  under 15 (90%) are living in 
sub-Saharan Africa.

Women have a lower viral load set point than 
men (0.4 log10), yet progress at about the 
same.



Pathogenesis



Definition of Viral Pathogenesis?

As a series of stochastic events with the process of infection
determined by strong selective pressures referred to as
bottlenecks in infection.

These bottlenecks can be thought of as analogous to the rate-
limiting step.

Stochastic events such as mutations or the random success of
a given virus at a stage in infection provide variation in the
substrates for these rate-limiting steps.





Faith of viral infection and disease

Viral Bottlenecks?

Host Bottlenecks?

Human Induced Bottlenecks?!!



Viral Bottlenecks and Outcome



Viral Evolution and fitness



Viral Tropism and Strains



Viral-Host Fitness







Host Genetics / Epigenetic Bottlenecks



Host Bottlenecks





The Berlin Patient



Mississippi Baby



Boston Patients 



Our Induced Bottlenecks



HARRT Therapy

Highly Effective (Access and adherence)

Can virtually eliminate the risk of HIV transmission.

Should be considered HIV Drug resistance (ARV)



The main Problem?!!!



Cellular Reservoir of HIV 

Central Memory T cell.

Transitional Memory T cell.

CD34 hematopoietic progenitor.

Naïve CD4 T cell.

CD4 memory stem cell.





Future Therapies?



Barriers to HIV Eradication



Mechanism involved in 

maintenance of HIV latency



Lytic-Induction Therapy



Lytic-induction therapy





Clearing Persistently infected cells

Therapeutic Vaccine.

Cell based therapies.

Gene therapy.

Reversing immune exhaustion.

Immunotoxins and Radio immunotherapy.



Cell Based Therapy






