1. HIV AND AIDS FACTS

AIDS stands for Acquired Immune Deficiency Syndrome
Acquired
Something gained as opposed to something we have as part of our nature.
Immune
The immune system is a complex biological system that fights infections and keeps our bodies healthy.  
Deficiency
A lack of or shortage.
Syndrome
A collection of symptoms that characterises a condition (not a single illness).
HIV stands for Human Immunodeficiency Virus
Human
This virus can only be transmitted to and from human beings. It cannot be transmitted to or from animals.

Immunodeficiency
Immunodeficiency means a lack of or deficiency in the immune system.
Virus
A medical term for a tiny bit of biological matter capable of reproducing itself in living cells. It is the transmitted cause of infection.
HIV is the virus that can lead to someone developing AIDS

Beware of confusing HIV infection with AIDS and be careful to clarify the issues with anyone who does not understand the difference. 

How HIV/AIDS makes people sick

The Human Immunodeficiency Virus or HIV makes people sick by attacking the Immune System of the infected person.

1.1. The functioning of the Immune System

The function of the Human Immune System is to eradicate invading infectious agents such as viruses, bacteria, fungi, protozoa and parasites. It is the system in the body responsible to protect any individual from most infections.

The Human Immune System is a complex system of cells with specific functions. These cells do not work in isolation, they work together like the regiments of an army or the instruments played by a group of musicians.

Of central importance to the co-ordination of the immune system is a particular kind of white blood cells called “CD4 T Lymphocytes”, often abbreviated to just “CD4 cells”. CD4 cells are like the sergeants of an army or the leaders of a group of musicians. They play a central role in organising the other cells and co-ordinating their activities.

White Blood Cells have got the characteristic to possess specific tiny receptors on their surface.

White Blood Cells, as any other cells, possess a nucleus, DNA material and proteins.

  Figure 3: a White Blood Cell (scheme)
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In the presence of a virus, for instance the virus of the flu, White Blood Cells produce antibodies. Antibodies are very tiny proteins, able to fight against the virus. The antibodies are virus-specific. It means that the antibodies against the virus of the flu are different than the antibodies against the measles’ virus or the antibodies against the virus of polio.

Figure 4: production and role of antibodies
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1.2. The effect of HIV on the Immune System

1.2.1. General presentation

In the case of the HIV, the following will happen:

· Once HIV enters the blood of a person, it is recognised by the White Blood Cells as a virus.

· The White Blood Cells will start producing antibodies. Although the antibodies will kill a large quantity of HIV, HIV is able to mutate in ways that enable it to avoid the antibodies and so not all of the HIV will be killed.

· Meanwhile, the virus will attach itself to the CD4 White Blood Cells by using a molecule that is the exact match for the CD4 receptor. It is useful to consider the CD4 receptors as “locks” for which HIV has a matching key.

· Once it has attached itself, the viral membrane will merge with the membrane of the White Blood Cell and the genetic content of the virus will pass inside the White Blood Cell.

· The genetic content of the virus will use the genetic content of the White Blood Cells and proteins present to replicate itself. It will produce a lot of new viruses.

· Once the genetic material has been replicated, new viral particles “bud” from the surface of the infected cell and look for new White Blood Cells to infect. The infected White Blood Cells will eventually die.

It therefore takes time before the virus has infected and destroyed enough White Blood Cells for the Immune System to start being deficient. 

Figure 5: attack of the White Blood Cell by the HIV
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1.3. The production of antibodies and its importance

Just after infection, there is a huge replication of the virus inside the body, for about 4 weeks. It takes time for the Immune System to start fighting against this new disease. Therefore, the number of White Blood Cells decreases.

After about 4 to 12 weeks, the White Blood Cells start to produce antibodies. As a result, the number of viruses in the blood decreases. It gives time to the White Blood Cells stock to re-organise itself. For several weeks, or months or years the level of virus will be low, the level of White Blood Cells will be normal and the level of antibodies will be high. 

However, the viruses keep on multiplying themselves and killing the White Blood Cells. Therefore, step by step, the number of viruses increases and the number of White Blood Cells decreases. The number of antibodies remain pretty high during that time.

When the number of White Blood Cells is below 200/mm3, the person becomes vulnerable to any germs (even bacteria or viruses that are usually harmless to the body can attack it and develop unusual diseases). This is usually the stage around which an AIDS diagnosis is likely. When the number of White Blood Cells is becoming very low, then the number of antibodies also starts to decrease. In the latest stage of the disease, when the person is almost dying, the production of antibodies can even stop.
Figure 6: evolution of the number of viruses, white blood cells and antibodies in an infected person
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1.3.1. The stages of the infection

The progress of the HIV infection can be classified into the following stages:

· Seroconversion

· Asymptomatic

· Symptomatic

· AIDS

1.3.1.1. Initial infection

When a sufficient quantity of live HIV enters the body via a susceptible route, the person becomes infected with HIV.

Initially, the levels of virus in the blood will be very low. After a few days the levels of virus in the blood will begin to increase at a dramatic rate. The Body’s Immune System will try to fight the infection by producing antibodies which bind to virus particles, attracting the attention of other Immune System cells which will then kill them.

Most people start producing antibodies after about six to eight weeks (sometimes it can take up to three months, very exceptionally six months or longer). The point at which the person begins producing antibodies is called Seroconversion.

There may be fever, swollen glands and occasionally a rash at the time of Seroconversion. More serious illnesses are rare. Some people experience no symptoms at this point and those that do are unlikely to suspect that HIV is the cause.

1.3.1.2. ASymptomatic  period

Following seroconverion, most people will remain well for several years. They have no symptoms and are therefore described as asymptomatic. During that period, the virus replicates millions of particles every day, which are destroyed by the Immune System. During that period, the Immune System is still strong enough to protect the individual.

People are infectious to others during the asymptomatic period.

1.3.1.3. Symptomatic period

Early symptomatic HIV infection is characterised by minor ailments of the skin, mouth, gut and respiratory system and other HIV related conditions, such as Persistent Generalised Lymphadenopathy, Hairy Oral Leukoplakia and night sweats.

1.3.1.4. AIDS

The diagnosis of AIDS is based on a complex list compiled by the Centre for Disease Control in the USA. Doctors look at a range of symptoms and test results before making an AIDS diagnosis. The diagnosis is made on the basis of matching a number of criteria on the list. Different people match the list in different ways.

The World Health Organisation has developed specific definitions of AIDS for developing countries where the progress of infection and standards of medical care are different. The conditions for an AIDS diagnosis therefore vary in different parts of the world.

It is important to remember that symptoms and infections are often successfully treated, many infections can be prevented and there is no inevitable progression.
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