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REPORT SUMMARY

Microbicides 2004 was a successful interdisciplinary meeting attended by 800 people from 53 countries over the last three days of March 2004 in London, England.

Microbicides are desperately needed because the HIV pandemic continues to spread and girls and women lack options to protect themselves from HIV. In many African countries, girls and women are now the majority of those living with HIV and dying with AIDS. The “ABC” strategy – abstain (or delay sex), be faithful, or use a condom – is limited in its impact on HIV because women who marry have little or no control over their husbands’ past or future behaviour.

The main emphasis of current research is on experimental products, six of which are due to enter full-scale trials to test their effectiveness against HIV during 2004. These trials are costly and very complex undertakings. However, they are seen as vital to create confidence among pharmaceutical companies and others that such products can actually work, will have a real market, and are worthy of private investment. At present, almost all work in the microbicide field relies on public funding.

Scientists working in the UK, with British government support, have pioneered HIV microbicide research and play a leading role in global efforts in this area, working closely with their counterparts overseas. The US and other governments, charitable foundations, and the European Union, are funding equally important work.

Within the UK, there is a need for more and better methods to prevent transmission of HIV among gay men. Rectal microbicides, to be applied before or during anal sex, may eventually be developed and may have value for the even larger number of heterosexuals who also engage in anal sex.

There is also a potential market in the UK and other western countries for a microbicide that could protect heterosexual women and men against other infections, especially genital herpes.

Planning for field trials was discussed at length during the meeting and there are disagreements about the need for, and value of, a “condom only” arm in clinical trials that will all compare possible microbicide gels with what are thought to be “inactive” placebo gels. The standard of care for trial participants has been very actively debated and there is clearly a need for access to better treatment both for HIV and other conditions than is generally provided in the countries where trials are to be held. However, this topic (standard of care) is not covered further in this report.

Of the six leading candidates, there were extensive reports of preliminary safety studies and laboratory tests on four of them (Carraguard, cellulose sulphate, Emmelle, PRO 2000). There were also extensive reports of social research and feasibility studies for trials on four of the products (BufferGel, Carraguard, Emmelle, PRO 2000). The sixth product, Savvy, was not discussed although there are safety issues which may not favour its use in populations highly exposed to HIV.

There are several products at earlier stages of testing as microbicides which show some promise and one, cellulose acetate phthalate (CAP) is about to be entered in a safety trial recruiting 60 women volunteers in London.

An alternative route to a microbicide is being explored in India. This centres on testing existing medicines for their anti-HIV potential and has identified an antifungal cream which is already on the market in India, as a possible microbicide. Further testing is essential to evaluate the safety and efficacy of this or other such products.

Condoms are not the only barrier method of contraception, and it is possible that the diaphragm, a device inserted in the vagina to cover the cervix, could give limited protection against HIV in its own right and also serve as a delivery method for microbicides. Some research in this area was reported at the meeting.

Another approach is based on locally applied hormones that change the properties of the mucus and the vaginal wall to reduce the risk of infection and, incidentally, limit absorption of the drug. An oestrogen-based cream marketed for the control of menopausal symptoms has been shown to protect some monkeys against HIV-like viruses. Its short-term and long-term safety for women and babies and its effects during prolonged use in younger women are unknown. The priority for testing will be for women using Depo Provera as contraception, who are now known to be at increased risk of HIV and for whom the reproductive health concerns may be lower.

Microbicides for men, in the form of penile wipes to be used after sex, have been developed and may be of value against some infections. Unfortunately, the chemicals chosen for the first products of this kind to be described increase susceptibility to viral infection when mice are exposed to them and so cannot currently be recommended.

A number of anti-HIV drugs are being evaluated as potential microbicides and several are already in early stage clinical trials. One of these has been licensed free of charge to a not-for-profit organisation, the International Partnership for Microbicides, by the pharmaceutical company Tibotec (part of Johnson & Johnson). Johnson & Johnson retains rights to license any successful product back from IPM for sale in wealthier markets and has thereby become the first major international company with any commercial stake in microbicide development.

Many other experimental approaches have been proposed, and some show promise in human cell and tissue cultures and in animal models for infection with HIV and other viruses. All of these are at early stages of development and have many hurdles to overcome before they could be adopted as methods of HIV prevention.

ABOUT THE MEETING
The Microbicides 2004 conference was held at the Hilton Metropole on London’s Edgware Road in the last three days of March. Some 800 participants from 53 countries were treated to 300-odd presentations organised into three main tracks: basic science, clinical research, and social science and advocacy. A scholarship programme supported researchers and community representatives, primarily from developing countries which are increasingly involved in microbicide research.

Satellite meetings covered rectal microbicides to protect people who engage in anal sex and manufacturing issues which will become important if one or more microbicides are shown to be effective against HIV transmission. There was also a meeting to help community advocates orientate themselves to the conference.

The next meeting in this series, Microbicides 2006, will be held in South Africa. South Africa is the location for full-scale clinical trials of several candidate microbicides, with a continuing high HIV incidence among girls and women.

THE NEED FOR MICROBICIDES

There were a number of powerful speeches in Microbicides 2004 plenary sessions, not least by UK government Ministers (see UK Contribution, below), describing the plight of women and families affected by HIV, for whom current prevention, care and treatment options are often grossly inadequate.

Dr Geeta Rao Gupta from the International Center for Research on Women in Washington DC described persistent violations of women’s reproductive and sexual health rights in India, to illustrate the need for microbicide development to be located in a wider agenda to empower women. This is reflected in the UNAIDS-supported Global Coalition on Women and AIDS [http://womenandaids.unaids.org/], which includes the development of women-controlled HIV prevention as one of its seven platform issues. She described a moving encounter with an HIV prevention worker from Ghana, who had spoken of her demoralisation at “leading sheep to the slaughter” in relation to the HIV risks that women encounter on marriage.

HRH the Princess Royal (Princess Anne) spoke as President of the Save the Children Fund and Chancellor of the University of London to express her support for the aims of the conference, which had a close relationship to the experience of women affected by HIV in countries such as Ethiopia where she had visited SCF projects.

Stephen Lewis, the UN Secretary-General’s special envoy on AIDS in Africa, spoke of children literally watching their parents die, and of his continuing rage at what he saw as unnecessary and avoidable deaths. He had flown from Canada specifically to attend the conference since he regarded microbicide development as one of the most important achievable measures that could be taken to address AIDS. The full text of his speech is available on the website of the Stephen Lewis Foundation [http://stephenlewisfoundation.org/] (follow link for news, and date: 30 March 2004).

ADVOCACY AGENDAS

An important strand of the conference was, as already mentioned, about advocacy. Presentations in this area identified a number of points, beyond those already made. One is that the arguments made in a particular country may need to take account of the existing history of discussion of female-controlled HIV prevention. For example, some countries (such as Ghana) have made serious efforts to evaluate and give access to the female condom, while others (such as Thailand) have not. This has both positive and negative implications for the way that microbicides will be viewed by policy makers. The legal and social status of women and the agenda of women’s organisations on issues such as sexual violence must equally be taken into account. In South Africa, a radical constitution which insists on gender equality opens theoretical possibilities for women to assert their rights to control their own bodies. However, some question what may happen to vulnerable women who try to put this into practice, without adequate support from women’s organisations and government. Another important area of discussion is how to ensure that advocacy for microbicides, for expanded access to treatment, and for vaccine development, is pursued in a way that acknowledges the importance of all three – and, indeed, other responses to HIV such as making best use of available prevention technologies and knowledge.

Cavanagh D et al. Advocating for microbicides using a sexual rights framework: lessons from South Africa. Microbicides 2004, London. Oral presentation, abstract 02556.

Patterson D et al. HIV treatments, microbicides and vaccines: advancing a rights based agenda for research, development and access. Microbicides 2004, London. Oral presentation, abstract 02694 [presented by Saul Walker].

Sleap B et al. Advocating for microbicides in the global south: approaches and methods. Microbicides 2004, London. Oral presentation, abstract 02653 [presented by Dusita Phuengsamran].

THE PRESENT STATE OF PLAY

A number of experimental products have been developed which seem to prevent HIV infection of cells and tissues grown in the laboratory. Several of these can protect monkeys from infection with HIV-related viruses to which they are exposed vaginally under controlled conditions. Will these findings translate into real-life effectiveness against HIV? Clearly, we need to know the answer as soon as possible.

In 2004, six novel microbicides are due to enter clinical trials designed to test their ability to prevent the transmission of HIV from men to women through vaginal sex. All six of these products take the form of gels, to be applied to themselves by the women, typically up to an hour before sexual intercourse. For clinical studies, gels are usually supplied as individual doses packed in plastic devices that can be inserted in the vagina, so the amount used is consistent – and in the region of 3 to 5 ml.

For each trial, several thousand HIV negative volunteers have to be recruited. All must be tested – with their full knowledge and consent - for pregnancy, for HIV and a range of other infections. As volunteers are being recruited from populations heavily affected by HIV, many women learn in the course of initial screening that they are already HIV positive. This places a great burden not only on the women themselves but also on the counsellors and research staff, and requires that effective referral to health services is available from the outset. In countries where HIV treatment is still in its infancy this is not easy to ensure.

Once enrolled, all volunteers will have to attend clinics – or to be seen by outreach workers - on a monthly or quarterly basis, for anything between 9 and 24 months. Some may be asked to undergo internal vaginal and cervical examinations (colposcopy). While all women will be supplied with condoms and encouraged to use them, some will receive an inactive placebo and others an active version of the product. The commitment and level of understanding needed is far greater than, for example, is required for a vaccine trial.

Large amounts of data are generated and must be processed accurately and promptly. The need to keep records that will be of sufficient quality to enable a new product to be registered for medical use is a serious challenge and requires considerable resources in equipment and training. The UK-funded Microbicide Development Programme is unusual in having decided that the data management should be located in South Africa as part of its commitment to building research capacity. Similarly, there is considerable investment in establishing in-country laboratory facilities and training scientists and technicians to global standards.

If all of this can be achieved, then results should be known by the end of 2007 and one or more products could then be licensed for use.

If any of these products is successful in preventing HIV, real access to the products on the part of women who need them would depend on scaling up manufacturing and distribution.

It is expected that these microbicides will, at best, be only partially effective against HIV. As they will be used by large numbers of young, healthy women of child-bearing age they will also need to meet an extremely high safety standard. To have a positive impact on public health at a reasonable cost, it will be essential to promote them in a way that supports and does not undermine other HIV prevention strategies. The cost of manufacturing and distributing the particular products used will also be of crucial importance.

Kumaranayake L et al. Projections of the resource requirements for promoting and distributing microbicides. Microbicides 2004, London. Oral presentation, abstract 02696.

Terris-Prestholt F et al. Launching microbicides, how important is promotion? Lessons from condom social marketing. Microbicides 2004, London. Poster presentation, abstract 02670.

THE UK ROLE

Scientists funded by the UK’s Medical Research Council (MRC) have pioneered this field of research. This was reflected in the lifetime achievement award presented to Dr Alan Stone (formerly of the MRC), by HRH the Princess Royal during the course of the meeting. It is also reflected in the many international collaborations to which leading UK microbicide researchers are now committed.

The Microbicide Development Programme [www.mdp.mrc.ac.uk/] funded with a five-year, £16 million grant to the MRC by the UK’s Department for International Development (DfID) is a major international collaboration shortly to launch Phase III clinical trials of two microbicides in a number of African countries. It is jointly administered by the MRC and Imperial College, London  through a Programme Management Board chaired by Professor Jonathan Weber of Imperial – who was a co-chair of Microbicides 2004.

The Rt Hon Hilary Benn MP, Secretary of State for International Development, and Gareth Thomas MP, Minister at the Department, both attended the conference and spoke forthrightly in support of its objectives. DfID’s contribution to microbicide development has been stated as £17 million so far, including basic science, preparation for clinical trials, and support for advocacy to enable communities to become actively involved in the research process.

DfID was an early backer of the International Partnership for Microbicides (IPM) [www.ipm-microbicides.org], a public-private partnership which is also a partner of the US government’s international HIV Prevention Trials Network. Dr Robin Shattock of St George’s Hospital is chair of IPM’s scientific advisory board. The funders of IPM also include several other European governments, the Rockefeller Foundation and the Bill and Melinda Gates Foundation.

British researchers are among the instigators of the European Microbicides Project (EMPRO), supported by a grant of  €11.7 million over the next five years from the European Union. EMPRO, which was announced on 23 March, includes “29 institutions from Europe and developing countries” and is co-ordinated by Professor Charles Kelly of King’s College, London. It has four specific aims: “the discovery of new potential microbicides, rigorous testing of microbicides using cells and tissue, investigation of means of formulating microbicides and producing them on a large scale at reasonable cost, and carrying out phase one clinical trials.”

Kelly C et al. European Microbicides Project (EMPRO). Microbicides 2004, London. Poster presentation, abstract 02387.

OTHER INTERNATIONAL PROGRAMMES

The US Government sponsors an international network of clinical trial sites called the HIV Prevention Trials Network (HPTN) [www.hptn.org], which brings together basic researchers, clinicians, social scientists and communities in the USA and various countries in Africa, Asia, the Caribbean and Latin America. This closely parallels and interacts with a similar HIV Vaccine Trials Network [www.hvtn.org] which works towards preventive HIV vaccines.

The leading US government research agency in the field is the National Institute for Allergy and Infectious Disease (NIAID), part of the US National Institutes of Health in Bethesda, Maryland, just outside Washington, DC (Black). Additional important work on microbicides is sponsored by the US Centers for Disease Control and Prevention (CDC), headquartered in Atlanta, Georgia.

The Alliance for Microbicide Development [www.microbicide.org] is a group that brings together researchers and biotech companies and maintains a publicly accessible database on candidate microbicides (des Vignes). This information has been used to assess the cost of getting a product through to testing for efficacy (Lamphear).

There were references at Microbicides 2004 to programmes which appear to be supported by national governments in China (Xu), India and Russia (Karamov).

Black R et al. NIAID topical microbicide strategic plan: discovery, development and evaluation. Microbicides 2004, London. Oral presentation, abstract 02688.

des Vignes  F et al. New resources for the field: the microbicide research and development database. Microbicides 2004, London. Oral presentation, abstract 02405.

Karamov E et al. The program of the microbicide development in Russia. Microbicides 2004, London. Poster presentation, abstract 03206.

Lamphear T et al. Determining the cost: getting to proof of concept. Microbicides 2004, London. Oral presentation, abstract 02406.

Xu H et al. HIV/AIDS epidemic situation and developing of microbicides in China. Microbicides 2004, London. Poster presentation, abstract 02648.

POTENTIAL USES OF A MICROBICIDE IN THE UK

Anna Forbes (Global Campaign for Microbicides) and Will Nutland (Terrence Higgins Trust) jointly presented some of the reasons why gay men should be encouraged to take an interest in microbicide research and some of the obstacles that need to be overcome in the process. Questions about microbicide knowledge and interest in using a possible product have been included in a recent gay men’s sex survey distributed at public events and offered over the internet (Hickson). Follow-up interviews have identified an assumption on gay men’s part that a microbicide would only be promoted as an adjunct to condom use (Keogh).

It is clear that there is a potential demand and need for an effective rectal microbicide that could be used by gay men to supplement the use of condoms for anal sex and to protect themselves or their partners if a condom fails or is not used. As this continues to account for a substantial proportion of HIV incidence in the UK, Western Europe and North America, where treatment costs are high and continuing to rise, there is a powerful public interest in developing such products. The widespread use of lubricants for anal sex, even when condoms are not used, could aid adoption of a product. An alternative formulation, as a product that could be delivered as an enema, might also be worth consideration.

Rectal microbicide development was the subject of a one-day satellite meeting organised at the Royal Society of Medicine by the University of California, Los Angeles, AIDS Institute. This reviewed what is known about how and where HIV is transmitted through anal sex, and some of the requirements for an effective microbicide. These are likely to be more demanding than for vaginal protection, as colorectal tissues are far more extensive and more vulnerable to infection. They also turn out to be more difficult to study in the laboratory, although British scientists have pioneered some of the techniques needed to do this. Nonetheless, progress is being made and potential candidates and techniques for evaluating them are beginning to appear. Some of the better prospects are likely to be among the antiretroviral drugs that are now being developed as potential components of microbicides.

US researchers have asked questions about lubricant use, douching practices and other factors that may present opportunities and challenges for microbicide development (Carballo-Diéguez, Hylton). This could be replicated in the UK and would probably give similar results.

It is less clear how far a rectal microbicide could be used by heterosexuals who engage in anal sex, and there is a need for further research to clarify the circumstances and settings in which this takes place. The use of lubricants, douching and other practices is likely to vary from that practised by gay men.

Among the technical developments described, there is a swab system to assess levels of inflammation, under evaluation in the USA and Peru (Elliott). New imaging techniques are being used to model the distribution of semen and lubricants and their components during and after simulated anal sex (Hendrix). These have shown – as was long suspected – that a semen-like fluid can travel a considerable distance up the colon in the hours after intercourse takes place; often reaching as high as the spleen – perhaps 60 cm from the anus. There are studies of patterns of rectal shedding of the virus which suggest that the risk to an insertive partner may be higher than is often assumed (Zuckerman).

It remains unclear what proportion of heterosexually acquired HIV in the UK is actually acquired within the UK (rather than by migrants before they arrive in the country) and might be preventable with a microbicide. This situation may change with the use of improved methods for identifying recent infections with HIV, as described in a plenary session by Dr Kevin de Cock of CDC.

Sawant reported findings from a survey of women attending a genito-urinary medicine clinic in London, on their usage of vaginal products. This is one of a number of background factors that might support adoption of a vaginal microbicide, or alternatively undermine its effectiveness in practice. There may be scope for education campaigns to discourage the use of potentially harmful or risky products just as much as to promote any that are eventually shown to be effective.

Regardless of numbers, there may still be a demand in the UK for an effective microbicide among “serodiscordant” heterosexual couples – those who know that one partner is HIV positive and one is negative. 

A US study found definite interest in an anti-herpes microbicide among women surveyed (Holt).

Carballo-Diéguez A et al. Intentions to use rectal microbicides and prior use of anal lubricants with nonoxynol-9 in a probability sample of men who have sex with men. Microbicides 2004, London. Poster presentation, abstract 02580_2.

Elliott J et al. Minimally invasive assessment of mucosal inflammation using rectal swabs. Microbicides 2004, London. Poster presentation, abstract 02624.

Forbes A et al. Engaging gay men in microbicide advocacy. Microbicides 2004, London. Oral presentation, abstract 02276.

Hendrix CW et al. Imaging the distribution of a rectal microbicide gel and semen surrogate n the lower GI tract. Microbicides 2004, London. Oral presentation, abstract 02685.

Hickson F et al. Awareness and potential for use of new HIV prevention technologies among gay men in the UK. Microbicides 2004, London. Poster presentation, abstract 02224.

Holt BY et al. Preferences for a herpes-prevention microbicide among women in California. Microbicides 2004, London. Poster presentation, abstract 02599.

Hylton J et al. An assessment of sexual practices affecting the feasibility of microbicide development among MSM. Microbicides 2004, London. Poster presentation, abstract 02667.

Keogh P et al. Nothing new? A qualitative investigation of gay men's understandings of microbicides. Microbicides 2004, London. Poster presentation, abstract 02637.

Sawant S et al. Vaginal hygiene practices in a London, UK population. Microbicides 2004, London. Oral presentation, abstract 02092_3.

Zuckerman RA et al. HIV-1 RNA in rectal mucosa secretions and seminal plasma; considerations for microbicide efficacy. Microbicides 2004, London. Poster presentation, abstract 02679.

PLANNING FOR FIELD TRIALS

Full scale field trials of microbicides are costly and very complex operations. Their design and implementation are therefore of great importance and were discussed at length during Microbicides 2004. All of the trials discussed here will rely on populations in Africa and Asia to find out if the products are effective against HIV, although safety studies are undertaken in Europe and North America.

The clinical testing of microbicides has been viewed as requiring several “phases” of clinical trials, moving from small numbers of people closely monitored for evidence of unwanted effects (Phase I safety studies) through larger feasibility studies which gather more evidence on the acceptability of products (Phase II) to full-scale field trials designed to find out if the product actually protects against HIV (Phase III). While Phase III trials would be enough for product licensing, further studies – “Phase IV” - would obviously be desirable to find out how best to promote microbicides for maximum public health benefit.

The leading US government-funded clinical trial, promoted by the HIV Prevention Trials Network (HPTN) has been scaled down from a “Phase III” to a “Phase IIb” trial, mainly because of additions to the protocol demanded by the US Food and Drug Administration (FDA) as a condition of eventual product licensing in the USA.

In particular, the FDA has insisted on having an arm of the trial which will provide volunteers with condoms only, alongside arms where volunteers are provided in addition with a placebo nor a test product gel. The main argument “in favour” is that it may otherwise be impossible to tell if the placebo itself is reducing women’s risk of HIV, for example, by diluting the virus they are exposed to or reducing injuries to the vagina and cervix through better lubrication during sex.

Many experts, including planners of other clinical trials, believe this is outweighed by other risks. They argue that it makes no sense to combine, and attempt to compare the results of, a double-blinded trial with an unblinded trial. They fear that women who receive condoms only will not be prepared to stay with the trial. Some women may be put off joining the trial, if there is a possibility they will only receive condoms. Also, because women will know they are in a “condom only” arm as opposed to a “condoms plus gel” arm of a trial, this may affect their behaviour (the blinding/unblinding issue). If condom use varies between different arms of the trial it may ultimately be impossible to interpret the trial results. Also, women may be tempted to share gel provided to them with other women who did not receive it through the trial.

Nonetheless, if at least one trial were able to show that there was no difference between rates of HIV between groups of women randomised to receive condoms only and women who receive condoms with an “inactive” placebo gel, then the FDA has said it would not require such comparisons from other trials. A particular effort in this case has been made to develop a genuinely inactive placebo gel, which may become the standard for such trials (Moench).

What this all means in practice is that the trial as now planned by the US researchers, called HPTN 035, while it closely resembles a Phase III trial, may be too small for conclusive evidence of a product’s effectiveness, if the effectiveness lies in a moderate range. If there is clearly no effect, or if either of the two products being tested proves highly effective, then HPTN 035 could still be large enough to rule out further development or to permit licensing, respectively. However, if one or both of the products seems to be of moderate effectiveness, then another trial would be needed to support licensing.

The problem which could then arise is that if the trial gave strongly suggestive, but not conclusive, evidence that a product was effective, it might be difficult to persuade ethical review bodies, clinicians and trial volunteers to accept randomisation between receiving the product and receiving an inactive placebo. An alternative and preferable strategy may therefore be to continue recruiting volunteers into the trial, with no set limit to the number of participants, until sufficient events occur to decide the question one way or another. Whether the funders will support this process remains to be seen.

In practice, it may be helpful that one of the two products under test in HPTN 035, namely PRO 2000, is also being tested in a separate large scale trial by the UK-funded Microbicides Development Programme. The FDA has said that if two trials give positive results, the level of significance required for each of them can be substantially less than if a product is to be licensed on the basis of a single trial.

Apart from HPTN 035, all of the other clinical trials mentioned in the next section are comparisons between one or more “active products” and a “placebo gel”, with no plans for a “condom only” arm, even if this might preclude early US licensing.

This is a reflection of the fact that microbicide research is driven by public health needs in developing countries, with almost no involvement from multinational pharmaceutical companies at this stage. Thus, the traditional pharmaceutical industry demand for product licensing in relatively wealthy markets, to recoup investment on research and development, comes a long way behind the urgent and desperate need to provide women with additional means to protect themselves against HIV.

Abdool Karim SS et al.  Regulatory pathways for microbicides: a dialogue. Microbicides 2004, London. Oral presentation, abstract REG-01. [included a presentation by Teresa Wu, setting out the US FDA’s current position]

Govinden R et al. Challenges in conducting microbicide preparedness studies in urban and rural South Africa. Microbicides 2004, London. Oral presentation, abstract 02148.

Moench TR. Criteria for advancing microbicides beyond Phase I. Microbicides 2004, London. Oral presentation, abstract CT-02.

Moench TR et al. The HEC placebo: designed for "no effect". Microbicides 2004, London. Poster presentation, abstract 02609.

Nunn A et al. Criteria for advancing into Phase III. Microbicides 2004, London. Oral presentation, abstract CT-03.

Rees H et al. Phase III trial designs. Microbicides 2004, London. Oral presentation, abstract PHIII.

Singh Y et al. Challenges of implementing quality management in clinical research in urban and rural South Africa. Microbicides 2004, London. Poster presentation, abstract 02640.

Stein Z et al. Microbicides: two design issues. Microbicides 2004, London. Poster presentation, abstract 02062.

Stone A. Phase III microbicide trials: confronting the scientific, regulatory and ethical challenges. Microbicides 2004, London. Poster presentation, abstract 02449.

THE LEADING CANDIDATES

Carraguard

The first in the current round of full-scale microbicide trials has already been launched in South Africa by the Population Council and the first volunteer was screened on St Patrick’s Day, 17 March 2004. It is comparing a seaweed-derived product called Carraguard with a placebo gel. According to www.microbicides.org,  6,270 women will be recruited and followed at quarterly clinic visits for two years. Extensive preliminary trials have already been carried out. These have included safety studies that have recruited HIV-positive people and acceptability studies that have included male partners of women using the gel. In some laboratory systems Carraguard appears to be less effective than PRO 2000 and other candidate microbicides (Ramos).

Altini L et al. Validity and feasibility of self-sampling for reproductive tract infections in South African women. Microbicides 2004, London. Poster presentation, abstract 02614.

Blanchard K et al. Acceptability of Carraguard among heterosexual couples in a six-month clinical trial in Thailand. Microbicides 2004, London. Poster presentation, abstract 02676_2.

Bollen LJM et al. Partial use of colposcopy in the safety evaluation of a candidate microbicide. Microbicides 2004, London. Poster presentation, abstract 02588.

Braunstein S et al. Acceptability of Carraguard® and placebo among HIV-posiitve women and men in Durban, South Africa. Microbicides 2004, London. Poster presentation, abstract 02463_2.

Chaikummao S et al. Recruitment for a trial of microbicide safety and acceptability among HIV-infected women, Thailand. Microbicides 2004, London. Poster presentation, abstract 02576.

De Kock A et al. Understanding the acceptability of self-sampling methods for reproductive tract infections in South African women. Microbicides 2004, London. Poster presentation, abstract 02615.

Friedland BA et al. Development of a recruitment video for a Phase 3 trial of Carraguard. Microbicides 2004, London. Oral presentation, abstract 02462.

Kilmarx  PH et al. Safety of Carraguard use by heterosexual men in a six month clinical trial in Thailand. Microbicides 2004, London. Oral presentation, abstract 02676_1.

McLean C et al. Clinical trial of microbicide safety and acceptability among HIV infected women in Northern Thailand. Microbicides 2004, London. Poster presentation, abstract 02577_2.

Molete D et al. Community participation in a Ga-Rankuwa/Soshanguve Phase III Carraguard® trial (Population Council). Microbicides 2004, London. Poster presentation, abstract 02693.

Morar NS et al. Safety of Carraguard® among HIV-positive women and men in South Africa. Microbicides 2004, London. Oral presentation, abstract 02463.

Perotti M-E et al. Carraguard prevents macrophage trafficking from vagina: implications for microbicide development. Microbicides 2004, London. Poster presentation, abstract 02445.

Ramos A et al. In vitro anti-HIV-1 activity of microbicide formulations against non-subtype B primary strains. Microbicides 2004, London. Oral presentation, abstract 02686.

Rathlagana M et al. Partner involvement in a Phase III Carraguard® trial (Population Council). Microbicides 2004, London. Poster presentation, abstract 02692.

Cellulose sulphate [US: sulfate]

Cellulose sulphate has been chosen as a lead microbicide candidate by two US-based agencies, CONRAD – a reproductive health research group backed by USAID – and Family Health International (FHI). Two separate trials are now planned for this product, both due to start in 2004. One will be sponsored by FHI in Nigeria (2,160 participants), and the other by CONRAD and partners in several African countries and in India (2,554 participants). Only the CONRAD trial was presented at Microbicides 2004, although there were a number of reports of laboratory studies and early stage clinical trials.

An issue raised by Klotman – but otherwise generally under the surface at Microbicides 2004 – is whether four of the products currently being tested, namely Carraguard, cellulose sulphate, Emmelle and PRO 2000, may be too similar in principle to justify parallel trials for all four of them. Klotman found that in cell cultures there was little difference between cellulose sulphate and PRO 2000 but, as Dr Alan Stone observed, this might well hide very important differences in the physical properties and acceptability of the products as made up into gels.

For the future, Garg described an alternative formulation of CS, in tablets designed to dissolve and release the microbicide when placed in the vagina. It was interesting to note that in a contraceptive trial which had included a similar formulation of another vaginal product (nonoxynol-9, used as a spermicide), this was much less popular than gels. A requirement to wait for 30 minutes after insertion before having sex was too frustrating for most users (Raymond). Clearly, “rapid” needs to mean just that…

Barnhart  KT et al. Intra-vaginal distribution of cellulose sulfate. Microbicides 2004, London. Oral presentation, abstract 02420_1.

Doh AS et al. Phase 1 multi-dose safety and acceptability study of 6% cellulose sulfate (CS). Microbicides 2004, London. Oral presentation, abstract 02249.

Garg S et al. Development of rapidly disintegrating bioadhesive vaginal tablets of cellulose sulfate (CS). Microbicides 2004, London. Poster presentation, abstract 02629_2. 

Justman J et al. Vaginal flora characteristics of HIV+ women enrolled in a Phase I cellulose sulfate study: HPTN 049. Microbicides 2004, London. Poster presentation, abstract 02407.

Klotman ME et al. Spectrum of HIV-1 inhibitory activity of sulfonated polymers, candidate topical microbicides. Microbicides 2004, London. Oral presentation, abstract 02114_2.

Malonza I et al. Expanded Phase I safety and acceptability trial of 6% cellulose sulphate gel as a vaginal microbicide. Microbicides 2004, London. Poster presentation, abstract 02597.

Morrow KM et al. The acceptability of a novel vaginal microbicide, cellulose sulfate gel, among HIV-positive females: HPTN 049. Microbicides 2004, London. Poster presentation, abstract 02585.

Patton D et al. Cellulose sulfate safety and efficacy studies in the macaque model. Microbicides 2004, London. Poster presentation, abstract 02343_2.

Raymond EG et al. Contraceptive effectiveness and safety of five nonoxynol-9 spermicides: a randomized trial. Microbicides 2004, London. Oral presentation, abstract CT-01.

Schwartz J et al. Phase I 14-day safety and acceptability study of 6% cellulose sulfate. Microbicides 2004, London. Poster presentation, abstract 02496.

Emmelle (to be compared to PRO 2000)

Emmelle or dextrin 2 sulphate (ML Laboratories) is to be tested by the Microbicides Development Programme in an international, multi-centre trial in which it will be compared to PRO 2000 and to a placebo gel. The planned trial sites are Durban, Johannesburg and Mtubatuba (South Africa), Masaka (Uganda), Mazabuka (Zambia) and Mwanza (Tanzania). It is likely to require 6,000 volunteers. Social research and community preparedness work are fully integrated into the project, as shown by several of the presentations listed below.

For the future, it has been shown in principle that “dextran sulphate” could be formulated into a silicone slow-release vaginal ring, releasing milligram quantities daily over an extended period (Malcolm).

Bukenya M et al. A safety study of dextrin sulphate vaginal microbicide. Microbicides 2004, London. Oral presentation, abstract 02002.

Charles S et al. Microbicide feasibility study, Mwanza, Tanzania: prioritising and responding to community concerns. Microbicides 2004, London. Oral presentation, abstract 02284.

Delany S et al. Is HIV testing in HIV prevention trials acceptable? Results from a study in Soweto. Microbicides 2004, London. Oral presentation, abstract 02669.

Delany S et al. Results from a microbicide feasibility study in family planning clients in Soweto, South Africa. Microbicides 2004, London. Poster presentation, abstract 02669_1.

Desmond N et al. Sexual practices of women recruited to a microbicide trial feasibility study in Mwanza, Tanzania. Microbicides 2004, London. Poster presentation, abstract 02441.

Jolly C et al. Induction and inhibition of the HIV-1 virological synapse in T cells. Microbicides 2004, London. Oral presentation, abstract 02756.

Kasse M et al. Vaginal hygiene and use of intravaginal products among women in rural SW Uganda. Microbicides 2004, London. Oral presentation, abstract 02440.

Kubeka V et al. The process of forming a community advisory group: experiences from a feasibility study in Soweto. Microbicides 2004, London. Oral presentation, abstract 02668.

McCormack S et al. Reaching consensus: developing an agreed clinical trial protocol for a multi-centre microbicide RCT. Microbicides 2004, London. Oral presentation, abstract 02674.

McGrath N et al. Disclosure of study participation and HIV status among women in a microbicide feasibility study. Microbicides 2004, London. Oral presentation, abstract 02638.

Magadi MM et al. Behavioural challenges to microbicide gel acceptance and use in sub-Saharan Africa. Microbicides 2004, London. Published abstract 02408.

Malcolm K et al. In vitro release of dextran sulfate from silicone intravaginal rings. Microbicides 2004, London. Poster presentation, abstract 02665.

Mutemwa R et al. Mobilising community involvement in randomised microbicide clinical trials: lessons from 6 MDP sites. Microbicides 2004, London. Poster presentation, abstract 02644.

Mweemba O et al. Dry sex practice in a Zambian community. Microbicides 2004, London. Poster presentation, abstract 02385.

Namukwaya S et al. Acceptability of dextrin sulphate gel in women participating in a Phase II trial in Kampala, Uganda. Microbicides 2004, London. Poster presentation, abstract 02014.

Ngcobo P et al. Situational analysis of HIV related standard of care available among targeted research communities. Microbicides 2004, London. Poster presentation, abstract 03119 [in S Africa].

Ouma J et al. Intentions to become pregnant: data from a feasibility study for a Phase III microbicide trial. Microbicides 2004, London. Published abstract 02350.

Ssali A et al. Sexual behaviour and attitudes towards vaginal microbicides among couples in rural SW Uganda. Microbicides 2004, London. Poster presentation, abstract 02388.

Twefeho B et al. Couple HIV counselling and testing in feasibility study for a Phase III microbicide trial in Uganda. Microbicides 2004, London. Poster presentation, abstract 02389.

Vallely A et al. Microbicide trial feasibility study in high-risk women in Mwanza, Tanzania: lessons learned. Microbicides 2004, London. Poster presentation, abstract 02377.

Viola N et al. Microbicides advocacy: challenge of rural women. Microbicides 2004, London. Poster presentation, abstract 02530.

Watts P et al. Preclinical evaluation of lead candidate polyanionic microbicides. Microbicides 2004, London. Poster presentation, abstract 02639_1.

PRO 2000

PRO 2000 (Indevus) is due for evaluation in two separate and independent clinical trials. (Much of the preparatory work for the Microbicide Development Programme trial is listed above, under Emmelle.)

Herold refers to a clinical trial that is under way, to look at the effect of PRO 2000 on the transmission of genital herpes (HSV-2). This could be an important market for a microbicide in wealthier countries with low rates of HIV among heterosexuals.

Byomire-Ndagije H et al. A phase-two safety study of PRO 2000/5 gel in sexually active females in Uganda. Microbicides 2004, London. Oral presentation, abstract 02104.

Di Fabio S et al. Efficacy of PRO 2000/5 gel in a hu-SCID mouse model for vaginal transmission of cell-associated HIV. Microbicides 2004, London. Poster presentation, abstract 02646_1.

Di Fabio S et al. Hu-SCID mouse model for rectal transmission of HIV: testing PRO 2000/5 gel. Microbicides 2004, London. Poster presentation, abstract 02646_2.

Herold BC et al. Topical microbicides for the prevention of genital herpes: a major co-factor for HIV infection. Microbicides 2004, London. Oral presentation, abstract MIH-02.

Jolly C et al. Induction and inhibition of the HIV-1 virological synapse in T cells. Microbicides 2004, London. Oral presentation, abstract 02756.

Keller M et al. Effect of 0.5% PRO 2000/5 gel on infectious HIV-1 and inflammatory mediators in cervicovaginal secretions. Microbicides 2004, London. Oral presentation, abstract 02603.

Klotman ME et al. Effects of candidate microbicides PRO2000 and SAMMA on DC-SIGN mediated infection of CD4+ T-cells. Microbicides 2004, London. Poster presentation, abstract 02114_1.

BufferGel

BufferGel (ReProtect Inc) differs from the other microbicides mentioned because its proposed mechanism is through maintaining the normal acidity of the healthy vagina, when exposed to semen (which is mildly alkaline). It is expected to be contraceptive and it is also hoped that it will protect against a range of bacteria and viruses, including HIV, which are unable to survive at low pH. It has undergone extensive safety trials in Pune, India, Chiang-Mai, Thailand, Blantyre, Malawi, Harare, Zimbabwe and in the USA, although these were not presented at Microbicides 2004.

This product will be tested in the Phase IIb trial now planned by the HIV Prevention Trials Network, in which it will be compared to PRO 2000, a placebo gel, and a condom only arm.

Savvy

Savvy (Biosyn), also known as C31G, is a spermicide which works on the same principle as nonoxynol-9. Nonoxynol-9 is a detergent found to increase the risk of HIV when used frequently by women at high risk, in the first-ever full-scale trials of a possible microbicide. There were no reports of trials or trial plans for Savvy at Microbicides 2004, although trials to assess its contraceptive efficacy and safety, compared to nonoxynol-9, are planned in the USA. A trial to assess its efficacy against HIV, supported by USAID and Family Health International, is set to recruit 2,142 volunteers in Ghana and Nigeria.

The mouse/herpes study reported by Cone raises serious questions about the safety of any microbicide in this category.

Cone RA et al. Microbicidal detergents increase HSV susceptibility in mice without causing visible epithelial defects. Microbicides 2004, London. Poster presentation, abstract 02421.

NEXT IN LINE?

ACIDFORM is a product on the same lines as BufferGel. Whether it is worth testing both products in full-scale trials may be questioned. However, a soluble film version of ACIDFORM is being developed and might be preferred by some users (Garg).

Cellulose acetate phthalate is a cheap compound with a long history of human use which seems to show a high level of anti-HIV activity in laboratory studies. A safety study is currently aiming to recruit 60 volunteers in London (Sawant). It is contraceptive (spermicidal) in some laboratory systems, less so when used in live animals - possibly because of poor adherence to protocol by the rabbits! “Remedies are being investigated” (Morshedi).

Cyanovirin-N is a protein which binds to HIV’s main surface protein.

Nisin is a naturally occurring peptide, produced by various bacteria, that is used as a food preservative. It is thought likely to be effective as a spermicide as well as against a range of STIs (although its value against HIV is unclear) and is being evaluated for vaginal safety in Phase I clinical studies in India.

SAMMA is a product used as a urinary antiseptic, which is cheap to make and has been described as an “ideal candidate microbicide” by UK and US researchers based on cell culture and tissue culture studies.

Boadi T et al. Safety and efficacy of cellulose acetate phthalate (CAP) against vaginal transmission of simian/human immunodeficiency viruses in rhesus macaques. Microbicides 2004, London. Oral presentation, abstract 02414.

Cosgrove Sweeney Y et al. Preclinical safety evaluation of ACIDFORM in the macaque model. Microbicides 2004, London. Poster presentation, abstract 02343_3.

Fowler K et al. Synergy between potential HIV microbicidal agents. Microbicides 2004, London. Oral presentation, abstract 02560. [dextrin-2-sulphate, PRO 2000, cyanovirin-N, etc]

Garg S et al. Development of acid-buffering films as novel microbicide: comparative evaluation with ACIDFORM gel. Microbicides 2004, London. Poster presentation, abstract 02629_1.

Jiang S et al. Cellulose acetate phthalate inhibits infection by cell-free and cell-associated primary HIV-1 strains. Microbicides 2004, London. Poster presentation, abstract 02183.

Mesquita PM et al. SAMMA blocks HIV-1 and HSV-2 infection in cellular and human cervical tissue models. Microbicides 2004, London. Poster presentation, abstract 02507.

Morshedi M et al. Contraceptive action of cellulose acetate phthalate (CAP). Microbicides 2004, London. Poster presentation, abstract 02595.

Neurath AR et al. Water dispersible microbicidal cellulose acetate phthalate (CAP) film. Microbicides 2004, London. Poster presentation, abstract 02008.

Reddy KVR et al. Evaluation of antimicrobial and contraceptive activities of nisin: in vitro and in vivo studies. Microbicides 2004, London. Poster presentation, abstract 02243.

Sawant S et al. An open Phase I trial of 13% cellulose acetate phthalate (CAP) vaginal microbicide. Microbicides 2004, London. Poster presentation, abstract 02092_1.

Wallace G et al. Cellulose acetate phthalate inhibits HIV-1 infection via different clades in cellular, dendritic cell and human cervical explant models. Microbicides 2004, London. Oral presentation, abstract 02508.

ALTERNATIVE ROUTES TO A MICROBICIDE

A large number of products – including medicines – are already marketed for vaginal use. If one or more of these were protective against HIV, then it could provide a faster route to a licensed microbicide. If it had another use, that might also aid its adoption since women might not need to make explicit their concerns about HIV when using it.

The US-based NGO, Program for Appropriate Technology in Health (PATH), is working in India with local pharmaceutical manufacturers to screen marketed vaginal products for efficacy against a range of fungal, bacterial and viral infections. Their work, which is funded by the Bill and Melinda Gates Foundation, has already identified an antifungal medication which they consider promising as a prototype. The strategy is to screen and test against a series of conditions one after another, so they can make “escalating claims” and expand the market for women’s health products.

The main drawback of this strategy is that it may lead to premature adoption of a product by women at high risk of HIV, before it is known either that it is safe - and in particular, that it cannot increase the risk of HIV infection - or what dose may be needed to protect against HIV. In view of the way nonoxynol-9 products were promoted and adopted informally by some people who should not have used them, this risk must be taken very seriously.

Testing for activity against vaginal lactobacillus is a step to identify products that do not disturb the natural balance of the vagina: lactobacilli are bacteria which help to keep the vagina acidic and healthy.

Camus-Bablon F et al. Marketed vaginal products as microbicides: a strategy for India. Microbicides 2004, London. Poster presentation, abstract 02622.

Citron DM et al. Comparison of the in vitro activity of marketed Indian products and nonoxynol-9 against vaginal lactobacillus. Microbicides 2004, London. Poster presentation, abstract 02620.

Zaneveld L et al. Cicloproxolamine: a vaginal product with microbicide potential. Microbicides 2004, London. Poster presentation, abstract 02619.

DEVICES TO AID DELIVERY?

One interpretation of studies of the distribution and movement of gels inserted into the vagina is that the greatest risk for most women is when semen carrying HIV leaves the vagina and enters the cervix. If this is so, then a physical barrier that covers the cervix could in itself protect against HIV. Such products – known as diaphragms – have long been used in conjunction with spermicides as a method of contraception. Potentially, they could be used in the same way with a microbicide. They have the advantage of being woman-controlled and male partners are often unaware during sex that they are present at all. Preliminary studies of diaphragms as a possible method of HIV prevention have been carried out in Zimbabwe. An interesting finding is that rates of condom use by male partners of women using diaphragms did not change when diaphragms were made available (Posner). One word of caution is needed, in that monkeys which have had their womb removed are still susceptible to vaginal infection with HIV-related viruses. This means that – at best – a diaphragm on its own can only reduce, but not eliminate, the risk of infection.

Coffey P et al. Using Q methodology to assess opinions of stakeholders about use of cervical barriers in low-resource settings. Microbicides 2004, London. Poster presentation, abstract 02621.

Harvey SM et al. A new look at an old method: exploring diaphragm use among women in two US samples. Microbicides 2004, London. Poster presentation, abstract 02602.

Posner S et al. The effect of introducing the diaphragm on male condom use. Microbicides 2004, London. Poster presentation, abstract 02684.

Shihata A et al. Potential prevention of HIV by using the new cervical barrier "FEMCAP" with microbicides. Microbicides 2004, London. Poster presentation, abstract 02353.

van der Straten A et al. Preference for gel use with diaphragms in Zimbabwe. Microbicides 2004, London. Poster presentation, abstract 02413.

HORMONAL PROTECTION AGAINST HIV

Dr Preston Marx described a series of experiments in monkeys which have uncovered a close relationship between hormonal status and vulnerability to HIV-like viruses. There is a substantial and growing body of evidence, in female monkeys and in women, that hormonal cycles greatly affect vulnerability to HIV. Thus, monkeys need to be treated with progesterone in order to make them susceptible to HIV when vaginally exposed. Monkeys without ovaries, treated with a form of the hormone oestrogen, are protected against HIV – unless the virus is injected into their bodies.

Dr Marx has shown that a vaginal cream containing a weak form of the hormone oestrogen, called estriol (marketed in the US as Ovestrin) can protect monkeys against vaginal exposure to an HIV-like virus. Twice-weekly applications of the cream change the vaginal wall in a way that rapidly limits absorption of the hormone into the body. The effect – and the protection against HIV-like viruses – continues for at least a couple of weeks after treatment ceases.

The current indication for this cream is for post-menopausal women to control vaginal symptoms linked to the menopause. It is not known what effects it would have when used over an extended period by women with intact ovaries. Therefore, the next stage in this research will be extended safety studies in female monkeys. It is proposed to run the first clinical trials in women who have been treated with the contraceptive Depo Provera (a form of progesterone) who are known to be at increased risk of HIV as a result of that treatment (Hillier). Could this vaginal cream remove their HIV risk?

Unfortunately, there are many potential safety concerns arising from the use of hormones by women of reproductive age who are not taking effective contraceptives, with the inevitable risk of exposure of infants prior to birth. Would cancer risks be affected, and how? How large and how lengthy a study would be needed, to be sure that any possible cancer risk – to the child as well as to the woman - is outweighed by whatever anti-HIV benefit may be available with this treatment?

Hillier SL et al. Vaginal fluid SLPI is related to vaginal flora and hormonal contraception. Microbicides 2004, London. Oral presentation, abstract 02417.

Marx PA et al. Topical estrogen protects against SIV vaginal transmission without evidence of systemic effect. Microbicides 2004, London. Oral presentation, abstract MMM-02.

MICROBICIDES FOR MEN

Penile wipes with antibacterial and possibly antiviral properties, for use after sex, have been formulated and shown to reduce detectable bacteria on the surface of the penis. Acceptability studies in Malawi and Kenya seem to have been surprisingly positive, among both circumcised and uncircumcised men. One problem with these products is that one of the agents used – benzalkonium chloride – has been shown in mice to dramatically increase their susceptibility to viral infection across the vagina, 12 hours after exposure (Cone). Why should it have any different effect when used on the penis?

Alternative products – using alcohol as the active ingredient – may be less dangerous and may provide a serious option for a male-controlled microbicide to protect men in the future.

Bukusi EA et al. Acceptance and tolerance of three male microbicides among men attending an STD clinic. Microbicides 2004, London. Oral presentation, abstract MIH-03.

Cone RA et al. Microbicidal detergents increase HSV susceptibility in mice without causing visible epithelial defects. Microbicides 2004, London. Poster presentation, abstract 02421.

Taha TE et al. Safety, acceptability and efficacy of a penile microbicide wipe. Microbicides 2004, London. Oral presentation, abstract 02436.

ANTI-HIV DRUGS AS MICROBICIDES

A strategy pursued by several research teams is to develop specific anti-HIV drugs as microbicides. Some drugs are more suitable for this purpose than others. The best are likely to be those which act directly on virus particles as well as acting inside cells that can be infected with the virus, especially some of the drugs known as “non-nucleoside reverse transcriptase inhibitors” or NNRTIs. Some of these are extremely potent, bind irreversibly to the essential HIV enzyme reverse transcriptase, and are able to protect cells against HIV for several days. They also appear to be very well suited to slow-release formulations such as intravaginal rings, which are potentially capable of releasing protective doses every day for a year or more (Malcolm).

As with treatment drugs, there are concerns that HIV may evolve drug resistance. This may be less of a problem than for treatment drugs, if the microbicide is poorly absorbed so that very little of the virus is ever directly exposed to it. Nonetheless, the issue must be addressed rigorously as the dangers of transmitting virus that has reduced susceptibility to treatment drugs are considerable. It may also be appropriate to combine antiviral microbicides, either with each other or with a completely different kind of microbicide.

Two NNRTI drugs, originally developed for treatment but found to be poorly soluble and therefore unsuitable, are known as thiocarboxanilide (UC 781) and dapivirine (TMC 120). Both of these appear to be strongly synergistic with another kind of drug, tenofovir or PMPA, which is already in early-stage clinical trials.

The International Partnership for Microbicides announced during Microbicides 2004 that it has licensed TMC 120 free of charge from Johnson & Johnson to develop as a microbicide. Johnson & Johnson is the multinational company which bought the Belgian company, Tibotec Pharmaceuticals, that first developed the drug. IPM proposes to develop the product in different formulations, probably including a vaginal ring and a gel formulation, and may combine it with other active components.

The Population Council is testing an experimental NNRTI, MIV-150 (Medivir), as an addition to Carraguard (Fernandez-Romero, Öberg).

One of the latest additions to this list of experimental drugs is code-named MC 1220 and is being evaluated by the European Microbicide Project, EMPRO.

Stampidine and WHI-07 are variants of established antiviral drugs at very early stages of development.

Carballo-Diéguez A et al. Male partners acceptability of PMPA gel as vaginal microbicide: HPTN 050. Microbicides 2004, London. Poster presentation, abstract 02580_1.

D'Cruz OJ et al. Stampidine is a potential non-contraceptive broad-spectrum anti-HIV microbicide. Microbicides 2004, London. Poster presentation, abstract 02610_2.

D'Cruz OJ et al. WHI-07 prevents vaginal and rectal transmission of feline immunodeficiency virus infection in cats. Microbicides 2004, London. Poster presentation, abstract 02610_1.

Dhondt M et al. Evaluation of the local tolerance of vaginal formulations containing TMC 120 using rabbits and slugs. Microbicides 2004, London. Poster presentation, abstract 02346_2.

Fernandez-Romero J et al. PC-815, a novel combination microbicide. Microbicides 2004, London. Poster presentation, abstract 02446.

Harman S et al. TMC120 blocks HIV-1 infection in cellular and human cervical tissue models. Microbicides 2004, London. Poster presentation, abstract 02591.

Kiselyeva Y et al. UC781 protects ex vivo lymphoid tissue from HIV-1 infection. Microbicides 2004, London. Poster presentation, abstract 02460.
Malcolm RK et al. Intravaginal rings for the long-term controlled delivery of HIV microbicides. Microbicides 2004, London. Oral presentation, abstract FADS-02.

Maslankowski L et al. Vaginal tenofovir gel tolerability in HIV-uninfected women and abstinent HIV-infected women: HPTN 050. Microbicides 2004, London. Oral presentation, abstract 02655.

Musiu C et al. MC 1220 as knocking out NNRTI to prevent sexual transmission of HIV. Microbicides 2004, London. Poster presentation, abstract 02698.

Njai HF et al. Neutralising capacity of TMC 120 (dapivirine) and TMC125 (etravirine) on a range of circulating HIV-1 primary isolates. Microbicides 2004, London. Poster presentation, abstract 02594.

Öberg B et al. MIV-150, a potent HIV-1 inhibitor suitable for use in microbicides. Microbicides 2004, London. Poster presentation, abstract 02451.

Rohan LC et al. Preformulation evaluation of UC-781, a potential anti-HIV topical microbicide candidate. Microbicides 2004, London. Poster presentation, abstract 02626.

Rosen R et al. The acceptability of a novel vaginal microbicide, PMPA gel, among female users: HPTN 050. Microbicides 2004, London. Poster presentation, abstract 02583.

Schader-Plesman S et al. PMPA-NNRTI combination studies demonstrate potent synergism against HIV-1 infection in vitro. Microbicides 2004, London. Poster presentation, abstract 02442.

Wainberg MA. The prospect for RT inhibitors as topical microbicides. Microbicides 2004, London. Oral presentation, abstract MMM-03.

Watts P et al. The evaluation of microbicides to prevent HIV-1 infection of human colo-rectal tissue explants. Microbicides 2004, London. Poster presentation, abstract 02639_2.

Watts P et al. UC-781 blocks localised infection and cell dissemination pathways within human cervical tissue. Microbicides 2004, London. Poster presentation, abstract 02639_3.

OTHER EXPERIMENTAL APPROACHES

A wide variety of different chemical and biological agents have been proposed as potential microbicides. These range from genetically modified bacteria (Chang, Giomarelli, Lewicki) through to short lengths of nucleic acid, designed to switch off either HIV genes or genes that make some cells vulnerable to HIV (Lieberman).

Some agents are targeted at the virus (Dey), which runs the risk that the virus may evolve to resist them in the way it resists antiviral drugs. Human antibodies show some promise (Bomsel) – especially if they can be grown in bulk as a crop in genetically modified plants, as described in a satellite meeting on manufacturing.

Other agents are targeted at vulnerable cells (Hartley, Hu, Kish-Catalone, Veazey). This runs the risk that if scientists have overlooked an alternative pathway by which infection may occur, they may fail to protect in real life, no matter how well they perform in cell cultures, or against carefully selected HIV strains. 

However exciting some of these approaches may sound, it needs to be understood that they are generally at very early stages of development, equivalent to the many thousands of potential leads that fail to be turned into treatment drugs.

Balzarini J et al. Mannose-specific plant lectins as potential HIV microbicides. Microbicides 2004, London. Poster presentation, abstract 02444.

Ben K et al. In vitro safety evaluation of a combinational microbicide candidate, PL40. Microbicides 2004, London. Poster presentation, abstract 02230.

Bomsel M et al. HIV neutralizing IgA obtained by screening a phage-display FAB IgA library derived from HEPS women. Microbicides 2004, London. Oral presentation, abstract 02437.

Brandt CR. Inhibition of viral STD infection by peptides containing protein transduction motifs. Microbicides 2004, London. Oral presentation, abstract MIH-01.

Chang C-H et al. Optimizing expression of protein microbicides in lactobacilli: benefits of genomic sequencing. Microbicides 2004, London. Poster presentation, abstract 02466.

Dey A et al. Structural studies of aptamers that neutralize R5 strain of HIV-1. Microbicides 2004, London. Poster presentation, abstract 02202.

Giomarelli B et al. Mucosal delivery of microbicides by commensal bacteria: expression of cyanovirin-N in Lactobacillus. Microbicides 2004, London. Poster presentation, abstract 02562.

Hartley O et al. PSC-RANTES: development of a potent HIV entry inhibitor for use as a vaginal microbicide. Microbicides 2004, London. Poster presentation, abstract 02666.

Hu Q et al. Blockade of attachment and fusion receptors inhibits HIV-1 infection of human cervical tissues. Microbicides 2004, London. Oral presentation, abstract 02381.

Kish-Catalone T et al. Preclinical evaluation of candidate vaginal microbicide -2 RANTES. Microbicides 2004, London. Poster presentation, abstract 02611_2.

Lewicki JA et al. Native vaginal lactobacilli engineered as a delivery vehicle for anti-HIV protein microbicides. Microbicides 2004, London. Oral presentation, abstract 02465.

Lieberman J et al. Developing an HIV microbicide based on RNA interference. Microbicides 2004, London. Oral presentation, abstract 02573.

McCarthy T et al. Nanotechnology meets biotechnology: design and preclinical development of dendrimer based topical microbicides for HIV and STI prevention. Microbicides 2004, London. Poster presentation, abstract 02643.

Malamud D et al. Gp340: a novel microbicide from the innate immune system. Microbicides 2004, London. Oral presentation, abstract 02435.

Moore JP et al. Entry inhibitors as topical microbicides. Microbicides 2004, London. Oral presentation, abstract MMM-01.

Patton D et al. Preclinical evaluations of dendrimer formulations in the nonhuman primate model. Microbicides 2004, London. Poster presentation, abstract 02343_1.

Perminova NG et al. High-efficient membrane-acting norbornene- and norbornane-containing anti-HIV microbicides. Microbicides 2004, London. Poster presentation, abstract 02515.

Veazey RS et al. Intravaginal PSC-RANTES protects against vaginal transmission of SHIV-162P to macaque monkeys. Microbicides 2004, London. Poster presentation, abstract 02616.

Vicenzi E et al. K5 polysaccharide derivative: potential candidate microbicide for prevention of HIV-1 infection. Microbicides 2004, London. Poster presentation, abstract 02503.

Vzorov AN et al. Prevention of HIV-1 infection by platinum triazine. Microbicides 2004, London. Poster presentation, abstract 02509.

Yang J et al. Anti-HIV and other STD pathogen activities of a combinational microbicide candidate, PL40. Microbicides 2004, London. Poster presentation, abstract 02225.
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