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Future challenges in HIV/AIDS prevention and therapy 

Prof. Francoise Barre-Sinoussi, Nobel Laureate for Medicine

Dialogue with high school students held on April 8, 2010, at the International School of Phnom Penh, Cambodia

I am particularly glad to be here, because Cambodia is a country that is in my heart. I have been working in very close collaboration with Cambodia since 15 years, and I feel like home here in Cambodia. I accepted the invitation to give my voice for the “Bridges” program very rapidly, because I am very sensitive to the fact that bridges between cultures are very important for peace. It is critical to improve the dialogue between scientists and other parts of the society including politicians and the civil society. I accepted the invitation because as a researcher working on HIV/AIDS, I have been able to see the importance of dialogue between us as scientists who are working on deadly and terrible diseases for the translation of scientific evidences put into action.  

Since the very beginning of research on HIV/AIDS we established a very important dialogue between scientists, clinicians and health workers who are involved in the fight against this deadly disease as well as the community of patients. We really worked very strongly together to fight against inequity. HIV/AIDS is among the best example to show and highlight the magnitude of inequities between low resource countries and rich countries. Rich countries have been the first to benefit from the progress of research, but there is still a gap between industrialized and developing countries in terms of access to the progress of research.  

HIV research is a wonderful example for collaboration on a multidisciplinary level, and it is an example for very rapidly initiated transnational research. In the early stages of HIV/AIDS research everything happened very rapidly because of this strong interaction. There was a wide solidarity to work very strongly and efficiently together, and as a result therapy was developed. Pasteur himself had the vision that science has no barriers and no frontiers, because knowledge belongs to humanity and is really the flame that enlightens the world. I think we should keep the Pasteur vision in mind.

Very often when we make progress in science, it is very complicated to translate this progress into large-scale public health action. There is a need for a strong interface between scientists, health workers, policy makers and the providers of drugs. We have to create strong interactions with patients and the society if we want to be successful, and research should be a permanent component of all activities. And indeed, if you look at the countries that are doing quite well in combating the HIV epidemic, like Thailand and Cambodia, all the components were there. Basic research started quickly which led to very good operational and clinical research. This has been made possible by strengthening local infrastructures, capacity building, training of health workers and improvements of the health system.

We have many examples of success and failure in developing countries. The early success of Thailand’s national program for prevention strongly decreased the prevalence of infections in 2008. Uganda, for example, was quite successful as well in terms of education, counseling and prevention programs. But then you have cases like KwaZulu Natal in South Africa where there has been a drastic increase in HIV cases all over the years to almost 40% due to a significant lack of political will.

The history of HIV/AIDS research 

Before leaving you the floor for questions, which I think is the most important part of our meeting today, let me give you some feedback on the history of HIV/AIDS research. We isolated and identified the virus in 1983, and very rapidly our idea was to translate the discoveries into application. First, we wanted to develop diagnosis tests to avoid the transmission of the virus. This was very quickly done, and already in 1985 a diagnosis test was commercially available. That was the first key progress. The second progress of research in the field was certainly the development of treatment. The first drug that showed an efficacy for controlling the multiplication of the virus was available in 1985. 

This drug was used for HIV infected individuals only two years after the discovery of the virus, but unfortunately we found out that some patients were escaping the treatment and were developing viruses that were resistant to the drug. However, we could see that this drug could reduce the transmission of the virus from mother to child. Since this treatment was not the best for the treatment for infected individuals, scientists and clinicians worked together with patients to provide new data on a combination of drugs. In 1996 we had scientific evidence based data showing that a combination of three molecules, three drugs, was very efficient to improve the health of the patients. 

Today we know that this combination of treatment has reduced the mortality of HIV patients by more than 85%. This treatment is widely available in rich countries, and today in European countries and the U.S. we are not speaking anymore about AIDS. We say that we have patients living with HIV on HAART (highly active antiretroviral treatment: when several such drugs, typically three or four, are taken in combination, the approach is known as highly active antiretroviral therapy, or HAART). Some patients who were treated very early are still alive for more than 15 years now, and they are doing perfectly well. Of course, this treatment is not a cure; it just prolongs life expectancy. 

We are not able to eliminate the virus by this treatment, and we also have to consider the fact that a small proportion of patients on long term treatment are developing some complications like cardiac injuries and metabolic disorders including more rapidly developing aging processes. Alzheimer diseases have also been recognized in a small portion of patients on HAART. We are learning more and more each day about how to manage better those complications by intervention and by modifying the treatment as soon as there is a first sign of complication.

In rich countries we have a profile that we call the non-AIDS associated mortality and morbidity in HIV patients on treatment. Unfortunately, we still have a profile of AIDS related morbidity and mortality in low resource countries. There is still a striking inequity between rich and poor countries, and this is certainly not acceptable. Of course, a lot of effort has been done. The scientific community, together with clinicians, health workers, patients and their representatives, has raised their voice to make pressure on political leaders from the rich countries to make the drugs available all over the world and thus lobby for universal access to treatment.

Universal access to HIV/AIDS treatment 

2010 should have seen universal access to treatment, but we already know that we will not reach the goal, even though some developing countries like Cambodia have already reached the goal. Cambodia is one of the best examples where political leaders have been very reactive and collaborated with international organizations. Antiretroviral treatment was quickly made available for HIV positive patients in Cambodia. Without any intervention the curve would have gone up in Cambodia, but the reality today is that we have less than 0.2% prevalence of infections. About 35,000 patients are on HAART in Cambodia, which is exactly the number of patients that need to be treated. Of course, the problem here in Cambodia is not over, because too many patients are arriving in hospitals too late, and scientific evidence shows that if patients are treated late, the benefit is not as good as if they were enrolled in the treatment earlier.

Even though political decisions and willingness as well as the dialogue between scientists and representatives of patients is very important, it is not sufficient. The dialogue with the public is and will remain decisive. There are still a lot of obstacles to improve access to treatment. We have financial issues, and there is not enough funding for the universal access of treatment yet. Today we need more effort than ever. That's the reason why we as scientists are there to provide evidence to convince government leaders and health authorities to take decisions for the benefit of the public health. It is our responsibility to put pressure on government leaders and authorities together with our colleagues and activists.

Despite all of the international efforts that have been made, we still estimate that there are about 60% of patients in resource limited countries who do not have access to treatment. There is often a lack of political will like it is the case in Russia, for example. In countries were political will exists, the problem is often to have access to the patients. 

HIV/AIDS testing

Why is it so difficult to have access to patients infected by HIV? It certainly depends on the organization of the health system. Many countries exhibit a lack of human resources that are efficiently trained and educated, and the information and education of the population is not yet sufficient. That means that there is still the responsibility for all of us, particularly the younger generation, to educate and inform the population about HIV/AIDS. We have been facing a terrible period were it was very difficult to say to the population please go to the test, because if you are infected you should take preventive measures to not infect your partners. Or to tell a pregnant women to go to the test, because if you are positive you should not be pregnant until we have a treatment. 

Luckily nowadays we can say to those people please go to the test, because you will benefit. In addition you will reduce the risk of transmitting the virus to others. Taking the test has a double benefit, an individual and a collective benefit. You will be part of the reduction of the epidemic everywhere in the world, because when you are on treatment you have a reduced amount of the virus in your body including in your genital secretion, which reduces the risk of transmitting the virus to others by about 90%.

HIV/AIDS and human rights

Nowadays we are able to explain to the people that there is benefit from testing, that there is benefit for them, for their family and for other people. This, however, is not sufficient, because very often the public is afraid to go the test. Why? Because of the non-respect of human rights. Since the beginning of this epidemic there has been a lot of discrimination and stigmatization particularly of the first generations that unfortunately were infected by HIV. 

In the early 80's we were not even calling this disease AIDS. This disease has been first called the Four-H disease: homosexuals, hemophiliacs, heroin users and Haitians. This was a terrible mistake, because we forgot at that time one H that is the most important H: heterosexuals. The virus is mostly transmitted heterosexually. 80% of infected persons were infected trough heterosexual relationships. It has been a mistake, because still today everyone keeps in mind that this disease is prevailingly found only in some parts of the population whose behavior is not accepted, and this really makes me angry. We have to respect the behavior of other people. It is an important part of equity to respect the other and to respect human rights.

Those components are basic values of peace. I am telling you that, because one major obstacle to preventing and reducing the incidents of HIV infections worldwide is still injustice and the non-respect of human rights. In some countries people who are HIV positive are put in jail where they are not treated at all and where they are exposed to discriminative violence. Shall we accept that? Certainly and unquestionably not. We have to raise our voice against these severe cases of discrimination. We are ready to raise our voice, but we need the voices of others. We need the voices of the civil society, and you are part of the civil society. You are educated, and we need you. We really need you to stop the injustices, the inequity and to stop the non-respect for human rights. It is not only important for HIV, but also for the respect of one very important thing: life, which is really the only thing that is important.

Question: 

Where did AIDS (the HIV virus) first originate from? 

Prof. Francoise Barre-Sinoussi: 

We know that HIV originated from Africa, and that there are two types of HIV. There is HIV 1 which is the major cause of the epidemic, and there is also a second type called HIV 2. We know that HIV 1 originated from the introduction into humans from Chimpanzees. According to genetic analyzes of the viruses, we can estimate that the introduction into humans was at the end of the nineteenth century in Africa. The introduction of HIV 2 into humans is from monkeys as well. From a monkey species in West Africa called Mangabey or White-collared monkey. When you compare the monkey virus and the human virus, you can not even spot the differences between the two viruses. Genetic analyzes clearly indicate that the introduction of the HIV 2 virus from Mangabeys into humans dates back to the beginning of the twentieth century. I would like to stress the point that those introductions have been very rare. We have been able to estimate that there were only four introductions of HIV 1 from Chimpanzees into humans. 

So, rare cases of introduction can already be sufficient to have an epidemic like we are facing today. The cause of this epidemic is not the monkey’s fault, it is humans that are causing the epidemic. Like in most infections by viral agents HIV is a transmission from one species to another species. The swine flue, for example, is also transmitted from animal to human, and it was exactly the same for HIV.  

Question:

How does one know that he/she is infected by HIV? 

Prof. Francoise Barre-Sinoussi: 
You have to go to the test. You can carry the virus for years without any symptoms, but when you start having symptoms, then it is too late for a treatment. Voluntary testing is how to know whether you are HIV positive or not.  

Why, however, is there so few testing? Because it is still a very sensitive topic speaking about HIV, speaking about sex, addiction and prostitution. There is still a lot of stigmatization and discrimination. There is still too much politics behind HIV, influenced by religion and the media. We need to improve in this regard. There is a need for policy makers to better understand HIV science as well as its social an economical implication.

Question: 

Could you outline some of the key strategies that have been deployed in order to find a cure for HIV/AIDS? 
Prof. Francoise Barre-Sinoussi: 

First let me tell you why we do not have a cure for HIV. We do not have a cure for HIV, and we cannot totally eliminate and eradicate the virus, because the virus is not only in the blood, it is in different compartments of the body. The virus is not only dividing and multiplying in target cells of different compartments in the body, but the virus is also capable to stay in a latent form within the genome of our cells. When the virus is already in the genome, in the genetic material of the cells, the drug cannot reach the virus. Secondly, since the virus is dormant, the immune system cannot see the virus. You can control the virus that multiplies, but you cannot control the virus that is dormant. That means that if you stop the drug, the cells where the virus is dormant become activated and start to replicate again. 

One approach attempts to activate the dormant virus by stopping the HAART therapy and then start treating with immunomodulators, which are molecules that can activate the multiplication of the virus in target cells. We call this approach immunomodulation. It has been tried to find out whether we can maintain an undetectable viral load after immunomodulation, because we can eliminate multiplication of the virus by antiretroviral treatment, and we can reduce the size of the reservoir. However, up to now this approach has not been successful.

Another approach that has been used is vaccination which applies a similar rational. Assuming that if you vaccinate with an HIV immunogen, you will activate the immune cells, and you will activate the virus that is dormant. If you then combine both vaccination and antiretroviral treatment, you should be able to reduce the size of the reservoir, because you activate the latent virus and you treat immediately with antiretroviral treatment. Unfortunately, this approach has not been very successful either. That, however, does not imply that we have to stop this kind of approach. We have to work on it by modifying the immunogenes that have been used for the vaccine therapy. 

Until the recent Thai ARV 144 vaccine trial, which has shown an efficacy of 30%, all previously done trials were a total failure. The Thai ARV 144 is the first that shows at least some efficacy. Yet, 30% is not enough, at least 50% is needed.

Another approach that is still underway is to intensify the antiretroviral therapy, thinking that the intensification with HAART might be helpful for reducing the size of the reservoir in the body. The first data, however, were not that successful. One of the drugs that have been used inhibits the integration of the virus in the cell. Assuming that if we can block the integration of the virus into the cells, we will have less dormant viruses in the cells. The data is not so much encouraging either. 

We can also learn from other models like what we call the elite controllers. They are HIV 1 positive, but they do not develop AIDS. They never receive any antiretroviral treatment, but have an undetectable viral load in the body. Some of them have been infected since more than 15 years and control perfectly well, naturally, the replication of the virus.

I would like to mention the fact that in basic science there are several researchers that are trying to understand better the mechanism of establishment and persistence of the virus in the genetic material of the cells. They are advancing in their research, and there are new drugs on development that aim to unlock the latent virus from infected cells. I am quite optimistic that within the coming years we will have new approaches, new strategies to reduce the size of the reservoirs, but not to eliminate or eradicate it totally. It is still very difficult to totally eliminate latent viruses from infected cells. My guess is that we shall be able to have a functional cure of HIV/AIDS, which means that we are able to significantly reduce the size of the reservoir in the body. 

We are all dreaming of the eradication of HIV, I say let's dream about a functional cure. We are not yet there, but there is a renewed effort for at least reducing the size of the reservoir in different compartments of the body. There is still need today for more mobilization and research to develop new molecules and to make these molecules available for all. We need to find solutions to have a functional cure of this infection.

Question: 

I saw an article where a patient was cured by bone marrow transplant. Do you think that this process really works? 
Prof. Francoise Barre-Sinoussi: 

Personally I think it is an interesting observation for scientists, but to be very honest and frank with you, I do not think that this is applicable on a large scale and particularly not in developing countries. Yet, scientifically it is very interesting if we can work on other strategies which are deriving from this scientific observation. However, this success has to be repeated and confirmed in another patient, because up to now only one patient has been successfully treated. We need more confirmations before we can think of scientific strategies that derive from these observations, but I don't think that it is feasible on a large scale.

Question: 

Has science been able to prevent the transmission of HIV from mother to child through breast-feeding? 
Prof. Francoise Barre-Sinoussi: 

Yes, science is making progress. Mother to child transmission occurs mostly during delivery or through breast-feeding. The antiretroviral treatment is able to block the infection, the transmission at delivery. It is the remaining transmission during breast-feeding that has to be prevented, and this is really an important issue especially for developing countries. In Europe and the U.S. HIV infected mothers don't breast-feed anymore, and thus there is no risk of transmission. However, in many developing countries breast-feeding is very important for the nutrition of the child. There was a debate regarding breast-feeding, because on the one hand we knew that there was a risk of transmission of the virus from mother to child. On the other hand, when we recommended to the mother not to breast-feed, we knew that we will have other risks of infant morality due to malnutrition or the occurrence of other infectious diseases.

To summarize all the data that has been accumulated over the last years, it became clear that if the mother and the baby are treated after birth by antiretroviral treatment, then there is no risk anymore of transmission of the virus through breast-feeding. It is a very efficient treatment. 

Question: 

What preventive measures are being applied to halt the HIV/AIDS epidemic?

Prof. Francoise Barre-Sinoussi: 

Antiretroviral treatment should be part of the prevention strategy since we know that antiretroviral treatment reduces the level of viral load in the genital secretion. It has been reported at the HIV conference in San Francisco that if an HIV infected partner is on antiretroviral treatment, there is a risk reduction of 90% of transmitting the virus. 

Circumcision can reduce the risk by about 50 to 60%, but that of course is not enough, and circumcision should not be considered as an alternative to condom use. 

To be successful in the prevention we have to combine all the available approaches, such as education, information and counseling for improving behavioral changes. We have to continue to promote the use of condoms and also consider biomedical strategies like circumcision. We also have to work on the major obstacles to prevention and treatment. There is still too much discrimination and stigmatization against HIV infected individuals, and as a consequence people don't go to the test. This is one key issue if we want to improve the proportion of patients who can benefit from an early treatment.

Question: 

The drug industry is a multimillion-dollar industry. I wonder if you can speak a little bit about the economics of AIDS and how quickly or slowly the major, multinational pharmaceutical companies get involved in producing antiretroviral drugs at low price and helping to get them distributed in countries where treatment is really needed?

Prof. Francoise Barre-Sinoussi: 

Originally when private companies developed antiretroviral drugs, the price for a complete treatment per person per year was more then 2000 USD, and of course this was not affordable at all for resource limited countries. There has been a lot of pressure by the international community on companies as well as on governments. It has been accepted that generic drugs could be produced in case of emergency. Some developing countries like India, Thailand, Brazil or South Africa have produced generic drugs; low cost antiretroviral drugs that are today widely available in resource limited countries. Most of the patients in developing countries are already treated with generic drugs. 

As a result of the production of generic drugs, private companies have reduced the price of their drugs. Thus today some antiretroviral drugs produced by some private companies are even sold at a lower price then the generic ones. We have to keep up the pressure on private companies since not all of the drugs for the second line treatment, with which patients are treated who escape the first treatment, are produced at low costs.  

The same should also be done for the third line treatment. If the patient escapes to the second line treatment, then they shall have access to the third line. Up to now almost no country in the developing world has access to third line treatment. That is why we should make pressure. This is why raising our voices is so important. HIV/AIDS is a good example for the influence that we can have by making pressure all together.  

Question: 

Many people living with HIV are economically disempowered and are left with very little employment opportunities, how do you think this issue can be addressed on a localized level?

Prof. Francoise Barre-Sinoussi: 

Education is a very important issue to empower those populations. There are several educative programs that are conducted by different international organizations aiming to empowering those populations. Education, counseling and speaking to each other is really critical, and that is the reason why I am here today, for dialogue. Dialogue between those populations and others is very important to change their profile and to make it possible for those populations to benefit from the progress in science. 

Question: 

To what extend do you think it is the governments’ responsibility to support people living with HIV/AIDS? 

Prof. Francoise Barre-Sinoussi: 

It is critical, because we can see that whenever there is no governmental commitment and willingness, particularly in those countries where you don't have access to treatment, nothing will start. In Cambodia's case the government has been very reactive and committed. For example, they introduced education and information programs together with the distribution of condoms. 

We can see the results today. In 1995 the prevalence of infections in prostitutes was around 15%. This number has been significantly reduced due to the governments’ responsive actions. Political decision-making is crucial, but all other groups have to participate as well. This includes all parts of the society like health workers, representatives of patients and the media, which is another decisive tool to make the information accessible. Cambodia’s Ministry of Health has just launched a program by which patients are reminded of their appointment with the doctor via SMS a day prior to ensure that the patient remembers and shows up the next day. 

Question: 

You said that education is one of the most important tools for preventing the spread of HIV/AIDS. Sexual education plays an essential role in this, but in many nations the topic of sex itself is culturally very sensitive. How do we overcome that cultural bias? 

Prof. Francoise Barre-Sinoussi: 

Of course, it is in the tradition and culture of some countries to not openly speak about sexuality. I think that it depends on all of us to change traditions and cultures. We can start by talking more and more about it. For example, I am coming from a catholic country and in the beginning of HIV in France in the 1980's our government decided to launch an agency to fight against HIV infections. It was an agency for prevention through education and information programs. This agency never worked at all. It never worked, because the agency was too scared of speaking frankly about the sex issue. They should have spoken openly and frankly to the public and informed them what the risks are when having a certain type of sexual intercourse etc. If such details are not being discussed, you will not be able to change any behavior.

Archaic patterns and moral issues have to be re-addressed and re-evaluated. It has to become morally absolutely acceptable to speak openly about sex. The program was a failure, because it was hindered by patterns that prohibited an open discussion about sexual intercourse, which was seen as immoral and wrong. The situation changed drastically when a non-governmental organization (NGO) took over the responsibility and started to speak frankly and publicly about these issues. It turned out that their campaigns of information and education worked out very well, and after a few years the government stopped their national agency to fight against AIDS and solely supported the NGO program because of its great success. 

Sometimes it is very difficult for governments to speak openly about sex. NGO's, however, can do a wonderful job. We have to organize ourselves and do not leave this responsibility merely to the governmental sector. 

Question: 

You mentioned that the original goal of 2010, to have universal access to antiretroviral drugs, is not going to be attainable. What does it take to get there? 

Prof. Francoise Barre-Sinoussi: 

The revised goal of today is to reach the Millenium Development Goal number 6.

The idea is to halt and begin to reverse the spread of the HIV/AIDS epidemic and to ensure that the response to HIV is further integrated within and benefits the health system. This objective should be reached by 2015, and even though there has been a lot of progress, there is still a long way to go. Alarmingly, the global fund does not have enough funding compared to the demand, and the international countries that were committed to give funding did not entirely respect their commitment.

It depends on the management of the United Nation's global AIDS fund, and it is really depending on the decision of government leaders. We are quite worried because the G8 leaders do not entirely respect their commitment for 2010. We have to make pressure and raise our voices, especially during the international AIDS conference in Vienna this year to put pressure on government leaders.

HIV is one of the key challenges in global health and development. There are about 30 million people living with HIV all over the world. More than 95% of them live in resource limited countries. Overall, estimates of 60% do not know that they carry HIV. We have to work on improving the testing everywhere in the world. The fight against HIV has been a unique impulse of solidarity between different communities. We have to speak up and raise our voice for equal access to care and prevention as well as for social and legal justice for all to end discrimination and stigmatization. 

I like the statement of Victor Russell who was saying that one day the AIDS crisis will be over and when that day has come and gone, there will be people alive who will hear that once there was a terrible disease and that a brave group of people stood up and fought and in some cases died so that others might live and be free. 

We have to keep in mind that we are not yet there. We need political commitment and I will end by a quote of former UN Secretary General Kofi Anan who said that “today we know that security means much more than the absence of conflict. We know that lasting peace requires a broader vision, encompassing areas such as education and health, democracy and human rights, protection against environmental degradation and the proliferation of deadly weapons. We know that we cannot live in peace without alleviating poverty, and that we cannot build freedom on foundations of injustice. These pillars of what we now understand as the people-centered concepts of human security are inter-related and mutually reinforcing. In a globalized world, health must be considered as a non-negotiable right for every human being and equity and access to it as an international responsibility.”

