HIV & AIDS


HIV & AIDS

· Human Retroviruses:

· Human Immunodeficiency Virus types I & II.(HIV-I & II)

· Human T- Lymphotropic virus types I, II ,III & IV (HTLV).

· HTLV-I is associated with adult T-cell leukemia and tropical spastic Para paresis.

· HTLV-II is associated with hairy cell leukemia.

· HTLV-III & IV, were discovered in 2005.They are transmitted from monkeys to humans. 
· Family :Retroviridae

1- Genus : Lentiretrovirus.

· HIV-1 & 2

· HIV-1 isolated in 1984.

· HIV-2 isolated in 1986.

2- Genus : Delta retrovirus

· HTLV-I,II,III & VI .[image: image1.emf]HIV-structure


AIDS:
· The end stage of a chronic viral infection. 

· Caused by two human retroviruses :  HIV-1 &HIV-2.

· They infect cells carrying CD4 receptors.

· Resulting in impairment of the immune system and development 
of opportunistic infections and unusual cancer.
· development of opportunistic infection.     

· Structure:
· HIV consists of :

· outer envelop

· matrix layer

· inner core, diploid ss-RNA & reverse transcriptase.
· HIV-genes

· HIV has nine genes.

· Three structural genes known as:

·  gag----- group antigen(core gene).

·  env---------- envelope gene.

·  pol ---------- polymerase gene.

· Six non-structural genes known as :

· tat, rev, nef, vif, vpr .

· Homology(1):
· The overall sequence homology between HIV-1 & HIV-2 is less than 50%.

· They have about 60% homology in the gag and pol genes and 40% homology in the envelop gene.  

· Homology (2):
· HIV-2 shares about 75% sequence homology with SIV.

· [image: image2.emf]HIV-genome organization

HIV-2 more closely related to SIV.

· Transmission:

· By direct exposure to infected blood.

· Using not adequately sterilized surgical and dental instruments.

· Using contaminated instruments in the practice of tattooing 
and body piercing. 
· Sharing contaminated razors and tooth brushes.

· Sexually.

· From mother to neonate.

· Stages of HIV- infection:

· Acute phase.

· Chronic phase.

· AIDS.

1-  Acute phase:

· Lasts for about 12 weeks.

· Rapid viral replication.

· High viral load.

· Gradual decrease in CD4 cell count.

· The patient is positive for: HIV-RNA, HIV-Ag, Anti-envelope and anti-core .

· 50-70%of patients develop symptoms resemble infectious mononucleosis.

· Fever, headache, anorexia , fatigue, lymphadenopathy, & skin rash.

· 20% of patients develop aseptic meningitis.  

2- Chronic phase:

· Lasts about 10-years in adults.

· Totally asymptomatic.

· Low viral load .

· CD4 count > 500/ml

· The patient is positive for all HIV-markers except HIV-Ag .
· Serological profile of HIV-infection:
· HIV-RNA is the first marker that appears in circulation. 
· It appears as early as seven days after infection. It peaks in the acute phase,  drops down to low level in the chronic phase then starts to rise in the late stage of the infection.

· HIV-Ag is the second marker that appear in circulation.

· It appears as early as 10 - days after infection and disappears after 12-weeks. 

· Antibodies to the envelope and core proteins appear in circulation about 2-3 weaks after the infection.

· Anti-envelope persist in circulation throughout the infection.

· Anti-core persists for several years, then start to decline.

· As the anti-core disappears from circulation, HIV-Ag reappear again and persists in the blood. 

· Reappearance of HIV-Ag in the blood is associated with disease progression.

· Persistent generalized lymphadenopathy:

· Enlarged lymph nodes, at least 1-cm in diameter.

· In two or more extra inguinal area.

· That persist for at least 3-months.

· In the absence of any illness or medication known to cause PGL.

· AIDS-related complex:

· Fever of unknown origin that persists for more than a month.

· Chronic diarrhea , persisting more than a month.

· Weight loss > 10% of the original weight.

· Fatigue.

3- AIDS:

· The end stage of the disease.

· Continuous viral replication.

· Marked decrease in CD4 cell count.

· High viral load.

· Multiple opportunistic infections.

· Unusual cancers ( Kaposi sarcoma )

· Laboratory Diagnosis:  

· Screening by Elisa. 
· Confirming: 

· Western Blot.

· PCR.
· Treatment:

· Does not eradicate the virus.

· Should be continued all life.

· Only inhibits viral replication.

· Aim of treatment:

· To maintain the immune system of the treated patient near normal as possible.

· To inhibit viral replication.

· To prevent the development of opportunistic infection.

· Current treatment:
· Current treatment consists of highly active anti-retro-viral therapy ( HAART)

· Introduced in 1996.

· Consists of combination therapy of three anti-viral drugs.

· Two reverse transcriptase inhibitors & one Protease inhibitor.
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Reverse transcriptase inhibitors:

· AZT        Zidovudine

· ddc        Zalcitabine                            These are nucleoside analogues inhibitors.
· d4T       Stavudine

· 3Tc        Lamivudine 

· Protease inhibitors:
Saquinavir , Indinavir , Nelfinavir  , Ritonavir 
· Summary:
· HTLV-I is associated with adult T-cell leukemia and tropical spastic Para paresis.

· HTLV-II is associated with hairy cell leukemia . 

· HIV has  diploid ss-RNA ( 2 identicals ss-RNA) ..imp
· ( NOTE That: in Influenza viral genome consists of 7 - 8 segments of ss-RNA )

· HIV has Three structural genes (not four ): gag- env-  pol
· HIV-2 more closely related to SIV(Simian immunodeficiency virus).

· HIV has reverse transcriptase
	Acute phase
	Chronic phase
	AIDS

	Mostly asymptomayic

HIV-Ag is high in blood

High viral load

Gradual decrease in CD4 cell count. 


	Totally asymptomayic

HIV-Ag low or disappear

Antibody is high

Low viral load .

CD4 count > 500/ml 

Anti-envelope persist in circulation throughout the infection. 

Anti-core persists for several years, then start to decline. 

Persistent generalized lymphadenopathy (PGL)

AIDS-related complex (ARC)
	Marked decrease in CD4 cell count.

High viral load.

Unusual cancers ( Kaposi sarcoma )

       High viral load.

Marked decrease in CD4 cell count.

Multiple opportunistic infections.

TT: 

Two reverse transcriptase inhibitors & one Protease inhibitor. 
(combination therapy)




· HIV-RNA is the first marker 

· HIV-Ag is the second marker

)NAME of drugs is not imp) 
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Serological profile of HIV-infection
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HIV-genome organization
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