INTRODUCTION (Chris)

Hello and welcome to Bute Correspondent.

I’m Chris Blair and today our topic of interest is the progress of the aids vaccine.

As it stands, over 34 million people are infected with AIDS, and the figure is rising; more people die from AIDS than almost any other infectious disease, including malaria and TB.

Since the link between HIV and the onset of AIDS was established in 1984, health authorities world wide have sought to create a vaccine against the virus; unfortunately this has to date, been unsuccessful.

AIDS is now the fourth most common cause of death world wide. The current Global pandemic of HIV consists of many different regional epidemics in different countries, each with its own dynamics and different clinical pattern of evolution. HIV probably originated from remote rural areas where it was endemic at low levels but then spread amongst sexually active populations in cities, initially in the early 1980’s amongst homosexual men in the developed countries of Europe, North America and Australia.

AIDS can be transmitted via mucosal routes, i.e. direct exchange of bodily fluids, or via introduction using routes other than body orifices. Mucosal routes include sexual intercourse, transmission from infected mother to baby across the placenta, or from mother to baby via breast milk; IV drug injection using shared needles and unscreened blood transfusion completes the list.

And now over to our correspondent Ruth Nash with Professor Paddy Steele.
HIV VIRUS (Ruth and Paddy)

(to be spoken in the laboratory) 

Props:  Blackboard for Diagram, White Lab coat, Crazy Chemistry Set up in the Background with people wearing Bunsen Burner Glasses!  Maybe if can be arsed a space hopper with stuck on Balloons to be HIV structure? Um….nah.

RUTH - Hello I’m Ruth Nash reporting from Scientific Laboratories in the Bute.  With me is Professor Paddy Steel who’s an expert on HIV and AIDS. So Proffessor…

RUTH - Can you explain to me the link between HIV and AIDS?

PADDY - Yes, HIV is a retrovirus, these RNA containing viruses infect and destroy the helper T lymphocytes which is the body’s most valuable immune response.  These Helper T cells play a key role in the initiation of nearly all immune responses to pathogens by mediating antibody or cellular killer T cell response.   

As the infection progresses, the viral load rises, the Helper T cell count falls and the immune system becomes less & less effective, until the infected person is left essentially immunodeficient and susceptible to opportunistic infective micro organisms and viruses. Only certain infections and tumours meet the criteria for the diagnosis of AIDS.  

Therefore the link is…the HIV retrovirus causes immunosuppression and then AIDS, a broad spectrum of illnesses can take hold.  

RUTH - So, what exactly is HIV and why does it only target Helper T cells?

PADDY - Here is diagram I made earlier…Here are the two strands of RNA in the nucleus.  A retrovirus is unique as it possesses the enzyme Reverse Transcriptase which allows viral RNA to be transcribed into DNA, and then after incorporated into the host cell genome.  This DNA can then be used as a template to transcribe new RNA viral copies and allow the virus to replicate.  

An important point to note about this is that Reverse Transcriptase is an error-prone process with a significant rate of misincorporation of bases.  Combine this with the high rate of viral turnover, and it leads to considerable genetic variation and a viral diversity. Across the world many types of HIV exist in different countries and indeed many different strains may be identified within one person.  Which adds to the challenge of finding a vaccine.  

Out of the lipid bilayer are viral spikes made up of glycoproteins. The gp120 glycoprotein provides the primary basis for infection of the virus and only recognises and binds to the CD4 molecule found on Helper T cells. Therefore these are the only cells which are targeted.  

Did you know….It is calculated that each day as many as 10 billion virons are produced and 2 billion CD4+ cells are infected and destroyed.  

RUTH –So is the infection very rapid?   

PADDY - No, immunodeficency is not immediate.  There is a clinical latency when the viral infection builds up in your body which is a median time of 10 years from the infection of HIV to the onset of AIDS.  But susceptibility to infection increases as the patient becomes more immunosuppressed.  

RUTH - And that’s all we’ve got time for.  Thank you very much Professor and we’ll return….

PADDY - Have you seen my…. 

RUTH - Back to the studio

PADDY - But I’ve not told you about….

RUTH - Back to you Chris… 

(to be spoken in the studio)

LINK (Chris): Right now we’ve got some foundation knowledge, we’ll join Dr Sarah McNaught with clinical symptoms of AIDS at St.Andrews Hospital.

SYMPTOMS OF AIDS (Sarah)

(to be spoken outside the cottage hospital)

Actual symptoms suffered by the patient include fatigue, fever, malaise (general feeling of being ill), weight loss and diarrhoea. The actual signs of AIDS includes a decreased CD4 count, disease of the lymph nodes, oral laneclia, perianal herpes and enlargement of the spleen.

Diagnosis of the individual infections is hindered by the fact the patient will often develop atypical symptoms of a particular infection due to immune system impairment.

As mentioned, opportunistic infection will often take hold, and these include pneumonia, meningitis, severe genital and oral ulceration, herpes zoster virus ( which presents as ‘shingles’) and cancer of lymph cells. The last item, cancer, or malignancy, is often due to secondary neoplasm, which arises in later stages of the disease due to the severly impaired immune function. 

Again it must be stressed that, it is not HIV itself, but the opportunistic infections which intimidate the impaired immune system which leads to AIDS and eventually death.

(to be spoken in studio)

LINK (Chris): Thank you Ganga for that fascinating report. Now we shall head over to David Sharp with the latest news on vaccine approaches. Over to you David.

VACCINE APPROACHES (David and 4 silent assistants)

(to be spoken as a report with assistants)

Speaker: - Many novel approaches have had to be invented to try and vaccinate against AIDS because the normal method of vaccination, where an inactive or non-dangerous from of the antigen is introduced into the body is not possible. This is because the a normal antigen will induce an immune response, but the HIV will in fact attack the immune response itself. Therefore, there are many types of vaccines being developed at the moment, but these can be divided into 4 major vaccine approaches:

[cut to silent assistant 1]

The first Approach is NAKED DNA, where the vaccine is made up of HIV genes implanted into a naked DNA plasmid.

[cut to silent assistant 2]
The second is through a BACTERIAL VECTOR. In this instance the HIV genes are inserted into a weakened bacterial carrier

[cut to silent assistant 3]
VIRAL VECTORS are also being used in a similar manner, using viruses unrelated to HIV, such as ADENOVIRUS or CANARYVIRUS to carry the HIV DNA

[cut to silent assistant 4]
And finally, HIV PROTEIN – unlike all the other vaccine approaches, this uses the virus’s surface proteins such as GP120, NOT its genetic material to try to activate the body’s immune response

[cut to shot of speaker]
Ideally the vaccine would be an inactivated whole HIV, but the slim chance of an activated HIV ‘slipping through the net’ means this can not yet be done, as any vaccine will have to eventually come to come to human trials.

[cut to voice over shot]
But, how successful are any of these approaches? Well , there are 3, 5 to 15 years phases a vaccine must go through before it is deemed safe by the World Health Organisation. Only 3 vaccine attempts have reached stage 3, while most vaccine attempts are struggling along at stage 1. Of these 3 possible vaccines, two are artificial GP 120 protein vaccines, and the other is a Viral Vector. However, there are many difficulties, not least the fact that these vaccines deal with Western AIDS, whilst the worst epidemics are in Africa and Asia.

To find out more about why a vaccine has not yet being discovered we shall now have a report from special correspondent Claire Letham.

DIFFICULTIES (Claire and Emeka)

(To be spoken in front/beside the hurdles by the reporter))

So if there is so much hope why has an aids vaccine not been found yet?

Well this is a question with many answers that AIDS vaccine researchers are troubled with. They include scientific, political, financial and even ethical issues.

(To be spoken as the hurdles are being jumped by Emeka. Each hurdle will represent a difficulty)

(Hurdle 1)
Firstly HIV continually mutates and recombines within the human body. The virus can continually undergo changes and many variants can arise and thrive within the infected individual. These different types of HIV can be divided into its different groups that contain different subtypes. In a group alone each subtype is about 30% different from any of the others. So a vaccine would have to generate immune responses that protect uninfected individuals from all the different viral strains.

(Hurdle 2)

An effective AIDS vaccine would also have to combat a complex of immune defences. The HIV virus can exist in the human body as a free virus and also in infected cells. Therefore it is thought the two main types of immune response; humoral immunity and cellular immunity would have to be stimulated to make an effective vaccine. Humoral immunity using antibodies to defend against the free virus, and cellular immunity by killing of the infected cells. However scientists have not yet discovered how important each type of immune response is for protection from HIV and what constitutes an effective immune response, making it difficult to develop the appropriate vaccine. Another complication is that as HIV transmission is often sexually transmitted and so an effective vaccine would have to stimulate mucosal immunity.

(Hurdle 3)

The different subtypes related to HIV are more specific to different geographical areas. HIV-B is most common in North America and Europe, HIV-A in East Africa and HIV-C in South Africa and many parts of Asia. Most research is conducted on HIV-B which is prominent in the developed world and so there is little work put into investigations relating to HIV-A and HIV-C, which are associated with areas that the AIDS epidemic is at it worst.

(Hurdle 4)

In order for the aids dilemma to be solved, an aids vaccine would have to be effective in all areas of the world. For this to occur the vaccine would have to have many properties. It would have to be inexpensive to allow poorer countries to afford it, be able to survive in tropical climates and be in oral or injection form that was easy to administer as well as uncostly. 

(Hurdle 5)

The testing of the aids vaccine is another major obstacle that has to be overcome. There is a lack of suitable animals for testing as no animals immune system reacts to HIV the same way as a humans does. And to contemplate infecting humans with the vaccine and then the virus is a major ethical issue in its self.

(Hurdle 6)

However many of these difficulties could most likely be overcome with adequate funding. The developing world has a lack of funding for healthcare, and the cost of developing and producing new drugs is very expensive making is near impossible for them to look into research for an AIDS vaccine. In the western world money for researching an aids vaccine is minimal with only 1% of spending on all health and pharmaceutical related research and development being invested.

As can be seen there are so many difficulties and problems that must be over come before a successful vaccine can be found.

CONCLUSION (Chris)

(to be spoken in studio)

Thank you Claire,

Well, to conclude, there are many obstacles facing the possible aids vaccine, from socioeconomic to purely biological, but it seems that with enough funding, and a concerted international effort an AIDS vaccine will one day be achieved. However this will take time, and many will die before any true vaccine is made, never mind made available to those third world countries that need it most.

Yet there are current treatments which deal with the symptoms of AIDS, and can improve the quality of life of sufferers. We remain hopeful, that AIDS will be added to the long list of lethal infectious diseases over which science has triumphed.

