
HIV infection: Prevention, 

treatment and vaccine

development

`

Christian Brander

HIVACAT

Irsicaixa AIDS Research Institute

ICREA Research Professor

UVic-UCC, UAB



Human Immunodeficiency Virus (HIV)

Género: Lentivirus, 
Human Immunodeficiency Virus
HIV-1, HIV-2

Descubiertos en 1983.
Emparentados con virus de primates 
(SIV)
Destruyen sus células diana



El VIH. Primeras noticias

• 5 de junio de 1981. El CDC notifica 5 casos de Pneumocystis 

carinii en homosexuales de Los Ángeles 

• Diseminación de nuevos 

casos, inmunodeficiencias

• Los datos epidemiológicos 

apuntan a un  AGENTE INFECCIOSO

 www.cdc.gov/mmwr/PDF/wk/mm5021.pdf



El VIH. Origen 

• Dos zoonosis

– Chimpancé (HIV-1)

– Macaco (HIV-2)

Gao F et al. Origin of HIV-1 in the chimpanzee Pan troglodytes troglodytes. Nature. 1999, 397:436-41.  

http://www.medicalnewstoday.com/articles/283454.php



HIV infection: state of the epidemic 



HIV disease course and mortality

(South Africa)



Demographic impact on sub-Saharian populations



How can we fight HIV ? 

- Reduce transmission rates

- Reduce mortality and HIV disease

- Antiretroviral drugs

- Vaccines for prevention and therapy



Life cycle and replication of HIV



Antiretroviral treatment



Antiretroviral treatment

Toxicity



Antiretroviral treatment



Despesa de farmàcia Unitat VIH HGTiP
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Antiretroviral treatment

Despesa farmàcia Unitat VIH

Elevated costs are not 
sustainable

http://www.gencat.cat/ics/germanstrias/cas/indice.htm
http://www.gencat.cat/ics/germanstrias/cas/indice.htm


The best way to stop the epidemic

Influenza

SIDA / HIV

PREVENTION !



The best way to stop the epidemic

PREVENTION !

We need a HIV Vaccine !!!



Effect of vaccination for HIV-unrelated infections 

(Rotavirus, Mexico)



Effect of vaccination for HIV-unrelated infections



The vaccine provides parts and pieces of 
the microoroganism to stimulate an 
immune response

Memory T and B cells can react 
quicker and stronger when the body 
sees the pathogen again

B and T cells in the blood and tissue 
become activated and persist for many 
years

B cells produce antibodies which bind the 
pathogen and dis-activate it

CD4+ T cells help the production of antibodies 
and support the expansion and activation of 
killer CD8 T cells which eliminate infected cells

Com funcionen les vacunes?



Main hurdles in the development of a 
HIV vaccine 
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Main hurdles in the development of a 
HIV vaccine 

Virus del VIH a nivell 

mundial

Virus del VIH 

en un SOL 

pacient

Virus del 

VIH en una 

regió

Virus de la grip 

a nivell 

mundial

Adapted from Francine McCutchan and from Korber B, et al. Brit Med Bull 2001; 58:19-42.



Càrrega viral
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What has been achieved so far



AIDS Vaccine Meeting 2009 Paris

RV144-The Thai vaccine study



P=0.01

AIDS Vaccine Meeting 2009 Paris

RV144-L’Estudi Thai



 

HIV Vaccine development in HIVACAT



HIV Vaccine development in HIVACAT



Natural Infection

Time (years after infection) 

Concepts of preventive and therapeutic HIV vaccines

Viral Load

CD4 T cells

CTL response

Antibody response

Preventive Vaccine (Flu, Polio, TT, etc) Therapeutic Vaccine (immunotherapy, cancer, etc)

Infection / Exposure Infection
Viral control

Eradication

Protection from new infections



Take home message

• HIV continues to spread across the globe, including all segments of the 
population and all countries !

• Prevention is in most cases (and in theory) simple

• HIV infection can be treated and made into a chronic infection with 
extensive life expectancy; however risks of resistance mutations and 
drug-related side effects exist

• Interventions in HIV infected individuals may offer ways to eliminate the 
virus from the body, but this is in the far future

• A preventive vaccine is the only sustainable way to halt the pandemic

• If you are at risk of HIV infection, get tested !  Regularly. 


