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HIV/ AIDS
Just to remind you that the etiology of the AIDS is retrovirus HIV which causes a disease called AIDS (Acquired immunodeficiency disease.)

Remember that immunodeficiency can be acquired or congenital, AIDS is acquired one, it is discovered in 1983 by two American and France scientists, then in 1986 they discovered another virus HIV2 but the end result of the disease is almost exactly the same.

When the virus enters the body, it attaches to its receptor CD4 and cofactors CCR5 and CXCr4, these special receptors found in macrophages as well as in T helper lymphocyte, Monocytes, B cells, Microglial brain cells and intestinal cells but the concentration of these receptors is varied from one cell to another, mostly concentrated on T helper lymphocyte then macrophages then the others, that’s why the main two important cells are T lymphocyte and macrophages where the virus can infect them.

We talked about that this virus is complex virus, that the DNA contains the main 3 genes which are gag, pol and env and then the other genes which we will find them in different areas.

If you remember how the infection happens and how the immune system can be initiated, we have the antigen presenting cell which is the macrophage in this case, they are the cells that will react or bind with the foreign substance, in this case the foreign substance is the antigen itself of the virus, after taking this virus the presenting cells will present the antigen to T lymphocyte through the MHC molecule, so the T lymphocyte will come to that area, you remember we have 2 lymphocytes: cytotoxic T lymphocyte and helper T lymphocyte, this will be presented according to HLE, if it presented with class I, we will have cytotoxic lymphocyte and if it presented with class II, helper lymphocyte will be presented, class II the killer cells will react with the target cells which containing the virus and theoretically it should be destroyed.

Some times this will not happen, that the virus through the receptor will go inside cytotoxic T lymphocyte and it will be the infected cell, originally after this reaction there will be corporation between T lymphocyte and B lymphocyte then the antibodies will be produced, theoretically, antibodies should bind with the virus and neutralize the virus, so the virus coated with the antibodies should not be able to react with any other cell because the antigens (gp 120) are coated.          gp : glycoprotein

B lymphocyte will produce antibodies that will coat glycoproteins and inhibit them from binding to their receptor on host cells (lymphocyte).

Helper T lymphocyte will react with B lymphocyte and at the end we will have a clone of B lymphocyte, each one includes antibodies, this is a normal immune response if the virus can initiate an immune response, this means at the end we should have T lymphocyte specific to the virus, B lymphocyte specific to the virus and cell mediated immunity as well as antibodies.

This is in theory that should be seen in that one but in HIV virus its not in that way, we will see what will happen after these reaction, normally the virus history will enter these cells, only activated T lymphocytes will be able to produce a virus, resting T lymphocytes will not, the virus will be lated (dormant) in these cells and it will not work, so most of the infected T lymphocyte will lyze at the beginning of the infection, that’s why we will see a reduced number of lymphocytes but it is not that much but a little bit reduced. If the normal is 2000cell/cubic ml, the count we found is 1600-1800 cell/cubic ml.        

Some of these T lymphocytes which are infected with the virus but they didn’t die, the viral DNA will be integrated with CD4 DNA and it will stay there as a normal there, this could stay dormant around 10 years then it will be reactivated again, this is generally what we see in the primary infection.

Lately infection is manifested as a disease of years; during clinical picture the virus will start to be seen later on.

The first step is the virus should react with its receptor (CD 4) and the receptor react with the gp120 which is on cell membrane of the virus envelope, now what is the thing that will take it inside the cell, the viral membrane will be fused with the cellular membrane of the host by Gp 41 of virus, after fusion capsid of the virus will be inside the host cell.

The main clinical pictures that we will see in the infection area: lymphadenopathy, fever, rash, headache, Fatigue, diarrhea, sore throat, neurologic manifestations or no symptoms may be present.

These symptoms are general; any viral infection can cause these types of symptoms so these symptoms are nonspecific.

The incubation period is around few weeks but to see antibodies you need few weeks to 6 months, so between the patient infection and seeing antibodies in the serum this period is called window period, so if we make screening during this period specially in the contact persons you will find it negative, but what we can see in this period is certain viral proteins (p16, p24, p21 and the others), so in the window period there is no antibody but there is some viral protein that we can see them in the circulation, so symptoms are not specific, virus can be seen in the peripheral blood and at large amount during initial period, we can look for viral protein and then the virus may stay for long time.

The course of the disease:

1.In the acute infection, the virus is in a very high titer, mild symptoms, low number of CD4, rise in CD8,  A high virus titer (up to 10 million viruses per ml blood), during this period the main infection is in the macrophages (APCs) antigen presenting cells.  This is can be seen in the primary infection.

Why it is important in macrophage? Because macrophage goes in the circulation all over the body so it serves to spread the virus in the body.

2.The second stage where we have a strong immune response, like any other antigen enters the body, it will induce a strong immune response, what we will see in this case is the cytotoxic T lymphocyte will increase not the helper cell, the antibodies will be increased and we will see hyper gamma globulinemia, it is not specific but the number of all immunoglobulins will be elevated, the reason is because the CD4 will die and a control of a B lymphocyte will be less, so after initiation of B cell response, it will work more than normal because the control mechanism which comes from T lymphocyte will be impaired, that is why we see high number of immunoglobulins and high number of cytotoxic T lymphocyte.

3. In the third stage, it is a latent state where virion of the virus will be attached to host cell and it will then stay for very long period, during this period the virus can not be seen in the circulation, we can see it in a very very low amount, the lymph node dendritic cell is dormant in that area, resting CD4+ memory cells (last a very 
long time - a very stable population of cells) carry provirus.

This stage is variable from one person to another, from male and female because the physiological characteristics of the female may be changed.

4. The beginning of the disease, after the activation, where the virus will be very much active, multiplying very rapidly and the CD4 start to die, the number of lymphocytes will be very low, below 500 cells/cubic ml, which is very dangerous in this case, so the number of CD4 will be very rapidly destroyed by apoptosis or by destruction of the cells due to viral replication.

5. Advanced disease, we will start to see another infections in this patient which we call them opportunistic infections, the normal flora inside the body will over grow and cause very sever diseases, normally the normal flora is antibiotic resistant if we are talking about bacteria, we will see fungus infection which normally is not there, also protozoa (cryptosporidium) which normally we can find it in stool but in HIV patient, it could be a killing disease.

The CD8 cell number will be collapsed, the CD4 will be decreased and we will start to see opportunistic infections in those patients.

What are the opportunistic infections?

Normal flora in the mouth: Candida, streptococcus, staphylococcus.

We can see lung infection; in gastrointestinal system we find a lot of microorganisms like proteus, E. coli which might cause a disease.

Tuberculosis, we have three types of it: human type, bovine type, atypical type, this microorganism and others might over grow and cause a disease.

Transmission of the disease, prevention is very simple; once we know how it transmits we know how to prevent it. 
1. The most important one is sexual intercourse; if we have a clean sex we can prevent 95% of all cases of HIV infection because it is the main cause.

 2. Exchange of blood, if we examine or screen the blood before transfusion it will minimize the spread of the disease  unless the blood donor give the blood during a period that we can not detect the virus, it might happen.

3. Breast milk.                  4. Birth.

5. There is an incubational hazardous like أو اللي بسووا التاتو الحلاقين this is a dangerous thing that you can transmit.     
6. Drug abusers, they use the same syringes of different persons.

We have 15 centers in Jordan for screening and we found some people have gonorrhea, Chlamydia, pseudomonas.

It’s true that the percentage is low from outdoors but we still have.

Diagnosis 
You will take a specimen which is blood so we can look for the antibodies and the antigen of the virus, the diagnosis is very important.

One of the most dangerous things of this virus is changing the antigenicity of the virus very rapidly, in new infection, within 24 hours there will be a replication inside cells, Produces 1010 new virions a day, Average 1 mutation per replicated genome, that means during 24 hours there is l mutation in replicated genome, so these viruses will rapidly grow, within the same person you will have viruses with different antigenicity, so that is why the vaccine is very difficult to develop.

If we look to the subtypes, there is around 9 subtypes and the subtypes differ from one patient to another, in our country we have B and D, so these subtypes will make the diagnosis very difficult.

How we diagnose the virus in the lab?

Since we are looking for antibodies or antigens, we will have antigen-antibody reaction, we have two types of serological tests: screening and titration, in the HIV we depend on screening because theoretically this antibodies should not be in the patient but any antibody to any vaccine we expect to see it in the population like polio because we all are vaccinated against polio but any positive regarding the titer means there is indication that this person comes in contact with this virus, but we will not depend on the screening alone, we have to confirm this, in serology we do ELISA and radioimmunoassay or sensitive ??? type of screen. If we found it positive screening test then we have to confirm, there are two types of confirmation that if we use ELISA we may use another method to be sure that it is positive, if the two methods are positive we move to third method to know what type of antibody and to which type of protein I have.
So we are looking for antigen detection, antibody detection, seroconversion (window), if we get this positive we will move to molecular method, the molecular method is not acceptable to use in screening test for many reasons, it is very expensive and you can not find it in any place, serology  still our choice.

The virus produce 10 billion particles per day, its half life is around 6 hours (5.7 hours), 10 -100 million virions per ml blood at any point, small minority of T4 cells are infected, Virus found in lymph nodes.

Confirmation called western clock 

How can we make Western clock?  
 We take antigen of viruses and we do electrophoresis for them, we will separate them by electrophoresis by their molecular weight (p16, p24, p41, p120, p160), so at least we will have 5 different proteins presented in strips (filter paper strips), we will take this strip and we add on it the patient serum so if we have antibody in the serum it will react with the antigen, then we add second antibodies which are labeled like ELISA, at the end we will wash them and see which band the patient have, these bands are correlated with the severity of the disease.

The second thing we make it in diagnosis is to measure the number of virus per ml, we call it viral load, it is important  because if you are treating the patient and the treatment is effective the number of virus should go down, if the number is high, the severity of the disease is very high.

Treatment

The treatment is to prevent the steps of the viral replication, after the entry of the virus, it will produce the reverse transcriptase to produce DNA, here you can have drugs that inhibit the function of reverse transcriptase so there will be no DNA production and it will not go to the cell and produce a virus or if you have specific drug to the receptor CD4 or antidrug to the gp120 on the virus or you may inhibit protease enzyme, after the exit of the virus you destroy the envelop  so you will have a bare virus without the envelope and the virus can not infect any other cells because the antigens are in the envelope.
Approaches 

- Immunological approaches (prevention), means you want to activate T lymphocyte.
- Pharmacological approaches (treatment), where you use drugs, nucleic acid inhibitors, enzyme inhibitors.

You have to know that all drugs are cytotoxic, means it might destroy normal cells, it is a side effect and this side effect may be very sever.

The treatment is combination of the drugs not only one drug called Highly Active Anti-Retroviral Therapy (HAART).

Drugs may be monopoly (certain companies produce this drugs and it was very expensive that can not be affordable but now production of drugs in India is available and it becomes very cheap so the treatment is available.
Immunological approaches, if we coat the virus with antibody that antigen will not be able to attach to its receptor, so we can use specific antibodies but it is not always functioning. 
Some people are HIV positive but never go to other stages, no AIDS, AIDS meaning the clinical picture, any thing before AIDS called HIV positive.

We said that CD4 alone is not enough you need CCr5 and CXCr4, you need the whole receptors to be incorporated to be able to transfer the virus, this two receptors have polymorphism so in certain polymorphism the virus can not use these receptors for attachment so you find people get the infection and the others get the disease .

Till now there is no effective vaccine      
  When we talked about hypersensitivity reaction we talked about antibody dependent cell cytotoxicity, in this case when we coat antigen with antibody the Fc receptor will stay free, this complex will attach specifically to white blood cells which have Fc receptor, and in this case phagocytosis will happen to antigen-antibody.

 The vaccine used is the prominent antigen, maybe gp 160, gp 120,gp 41, gp 21 but it is not infective because the antigenicity is high.

The development of vaccine takes long period of time, human papillomavirus took 14 years; rotavirus took 15 years although they are stable viruses, no antigenicity, MMR (16 years, and chickenpox( 33 years.  
What about the epidemiology of this virus world wide?

Children living with HIV
  2.5 million, New HIV infections in 2007 (420 000, Deaths due to AIDS in 2007(330 000
What about the disease in Jordan? 
These numbers until 2012, Jordanian 205 males and we have 48 females, non Jordanian 316 males, 315 females, if we analyze those you will see them increasing especially in 2008 where we have the highest tourists, the age group higher in 20-40 years.

If we look to the mode of transition, mainly sexual then vertical then drug abusers.

The highest in Jordan is in Amman then in Alzarqaa then Almafrag. 
There is a prevention program in Jordan in risk groups, to screen them regularly but the problem is how to find risk groups and reach them, we did many cap studies, means knowledge, behavior and attitude.

Now in ministry of health there is a phone number, any body can call and ask advice.

Patients who called and they are HIV positive are 53, it is a little number because people who are infected try to hide from the society.
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