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Key Messages

· An examination of results of the Phase III studies of cellulose sulfate (CS) shows that there is no statistical difference in safety or efficacy results between the group using cellulose sulfate and the group using a placebo product in either the CONRAD or the FHI trial, although there were more seroconversions in the CS arm of the CONRAD study. Overall, these data confirm that CS gel is not effective against HIV infection.
· Given the relatively small number of women who tested HIV-positive during the CONRAD study, the differences between those using cellulose sulfate and those using a placebo may be due to chance.  However, together with preliminary per protocol analyses of the CONRAD study, these results indicate that use of cellulose sulfate may increase a woman’s susceptibility to HIV infection.  
· The safety of the participants in all HIV prevention trials are the top priority of investigators, sponsor organizations, and donors. Each woman receives medical care, prevention counseling, and free condoms during the course of the trial. Women who become infected with HIV despite such risk-reduction efforts during these studies also have access to HIV care and antiretroviral treatment when needed.  
 
· Researching a new product is often a long and challenging process. Typically one in five products that reach large-scale effectiveness trials ultimately makes it to market. With a globally devastating epidemic such as HIV, it is crucial to continue researching a variety of prevention methods, particularly those that expand women’s options for HIV protection.
· These studies were conducted in countries and communities hard-hit by the HIV epidemic. In South Africa, for example, 50 percent of the women who volunteered for trial participation were unable to participate because they were already HIV-positive at the time of their initial screening visit. In Uganda, the rate was 32 percent at screening. Each new infection that occurred during the trial must be viewed in the context of a truly devastating pandemic.

Questions and Answers

What is cellulose sulfate, also called Ushercell?

Cellulose sulfate is a cotton-based compound in the form of a clear gel. It interferes with the HIV virus entering the body. 

Who conducted the trials?

CONRAD sponsored a trial in four countries with funding from USAID and the Bill & Melinda Gates Foundation. CONRAD is a reproductive health research organization that is a program with the Eastern Virginia Medical School. Trials were conducted in South Africa, Benin, Uganda, and India through contracted research facilities.

Family Health International conducted another Phase III study of cellulose sulfate at two sites in Nigeria. This study was done in collaboration with the Teaching Hospital in Port Harcourt, Nigeria, and the College of Medicine at the University of Lagos with funding from the U.S. Agency for International Development. Family Health International (FHI) is dedicated to improving lives, knowledge, and understanding worldwide through a highly diversified program of research, education, and services in family health and HIV/AIDS prevention, care, and treatment.
Why were the trials halted in January?

A planned interim analysis of the CONRAD study data, presented to an independent data monitoring committee, showed that CS might be contributing to an increased risk of HIV infection. Although the number of seroconversions was small, the group in the CS arm of the study contracted HIV at higher rates than did those in the placebo arm, and therefore the trial was stopped. Family Health International subsequently decided to close its cellulose sulfate study in Nigeria due to the safety concerns raised in the CONRAD trial, even though the interim results from the FHI study did not show an increased risk of HIV infection among women using cellulose sulfate.
What types of analysis were used in the trials? 
After the results of a planned interim analysis conducted in January prompted CONRAD and FHI to halt their CS studies, study participants were asked to return to the study sites for a final visit, at which they received counseling and an HIV test. Data from these visits was included in the analysis to determine the final study results.
The primary analysis of these data for each study included all women enrolled in the study, whether or not they were known to have stopped using the gel during the study. This kind of analysis is known as an intent-to-treat (ITT) analysis.

In real life, however, sometimes people do not use a product as directed, despite their intentions. For this reason, both CONRAD and FHI each conducted another type of analysis known as a per protocol analysis.  A per protocol analysis takes product use into account, and excludes data obtained from all women who stopped using the product during the trial.

How many women seroconverted during the CONRAD Phase III CS trials?  

Interim Analysis

At the time of the interim analysis, 1333 women were enrolled in the CONRAD trial in South Africa, Benin, Uganda, Bangalore and Chennai and 35 had seroconverted.

Final Results

The main analysis of the final data that included all of the women enrolled in the study (also known as the intent-to-treat analysis) shows that out of 1425 women who were enrolled in the trial, 41 women seroconverted – 25 using CS and 16 on the placebo.  

A further analysis called per protocol, does not include data from women after they stopped using the gel at some point during the trial, e.g., for pregnancy.  It showed that there were significantly more infections in women using CS. In this analysis, which only included women who claimed to use the gel as instructed in the trial, 34 women seroconverted – 23 among those using CS and 11 on the placebo.


What were the results of the FHI study in Nigeria?

In the other Phase III study of cellulose sulfate, conducted by Family Health International with researchers in Nigeria, the use of cellulose sulfate gel had no effect – either positive or negative – on the risk of vaginal transmission of HIV. This finding remained unchanged when the researchers conducted a per protocol analysis that excluded data from women who had stopped using the product during the study.

How many seroconversions occurred during the FHI study in Nigeria?

Out of the 1,644 participants enrolled, 23 women who tested positive for HIV while participating in the study were included in the primary analysis. Ten of those women were in the group using cellulose sulfate gel, and 13 of them were using the placebo gel. In an analysis that excluded data on women who had stopped using the gel, there were nine   seroconversions in the cellulose sulfate group and 10 in the placebo group.

Why are there two different analyses? 
The main analysis, known as intent-to-treat analysis (ITT), includes all women enrolled in the study, whether or not they were known to have stopped using the gel during the study. ITT is considered the gold standard analysis because it is based on the original randomized groups, which is the only unbiased comparison.  The second analysis, called per protocol, is one of many the researchers are conducting to gain a better understanding of the study results by helping them determine the impact of the product more directly. This analysis takes product use into account, and excludes data obtained from all women after they stopped using the product during the trial regardless of why they discontinued use.

Then which analysis is more accurate?

The ITT is defined in the protocol as the primary analysis. The second, or per protocol analysis, is done to better understand what the results mean. For this analysis, the researchers need to rely on data regarding product use, which may not be entirely accurate, in part because the data is based on self-reported use of the product by the trial participants. 
Why did some women stop using the product?

Some women became pregnant during the study and were asked to stop using the gel because no data are available on the safety of CS use during pregnancy. Others stopped using the gel for personal reasons. 
What was the retention rate of these trials? 

The CONRAD study had an 88.4 percent retention rate. The retention rate for the FHI study was 70 percent.
What is the specific breakdown of women who seroconverted by site?

ITT: Benin: 7 CS, 2 placebo, SA: 15 CS, 12 placebo, Uganda: 3 CS, 2 placebo
Total: 25 CS, 16 placebo 
 

Per protocol: Benin: 6 CS, 1 placebo, SA: 14 CS, 10 placebo, Uganda: 3 CS, 0 placebo

Total: 23 CS, 11 placebo

What is the final conclusion?

We know that CS gel is not effective against HIV infection. Even though the number of women who tested HIV positive in the CONRAD trial was larger in the CS group than in the placebo group, the difference could have been due to chance. However, the results of the CONRAD study do suggest that the use of CS gel might increase a woman’s susceptibility to HIV infection. Therefore, CONRAD and FHI made the right decision to stop the study immediately, based on the interim results.
Is there a hypothesis about why there is a trend toward more seroconversions in the CS arm?

CONRAD is exploring three possible explanations for the results of its cellulose sulfate study. These three hypotheses are that: 1) the cellulose sulfate gel changed the interaction between HIV and susceptible cells in the vagina in a way that stimulates, instead of blocks, entry of HIV into those cells; 2) repeated and frequent exposure to the cellulose sulfate gel weakened the immune response to HIV in the vagina and cervix, or caused an inflammatory response that was not detected because it was subclinical, meaning that it was in such early stages that there were no symptoms of inflammation; or 3) repeated daily administration of the cellulose sulfate gel affected the growth of bacteria and other microscopic organisms in the vagina (for example, reducing the lactobacilli that might act as a natural defense against HIV infection and allowing the growth of other organisms that could increase susceptibility to HIV).

What will scientists do to find an explanation?

CONRAD will determine whether any of these hypotheses explain our results by conducting further analyses of the data from the Phase III study. We will also gather additional data from ongoing animal studies of CS, conduct additional in vitro testing, and initiate a small study in women at two U.S. sites to explore specific vaginal responses to CS. 
Will scientists ever know a possible explanation for these results?

CONRAD and FHI will continue to explore the data from this trial and will do additional work to provide a scientific explanation; however, they may never know.  One reason why it is so difficult to explain the results is that the Phase III cellulose sulfate studies were not designed to make definitive conclusions about safety concerns. Both were designed with very conservative stopping rules so that the studies could be halted immediately if there were any indication of a safety concern.

Is it possible the product wasn’t being used by the women who seroconverted?  

Yes, it’s possible the product was not used for every sexual encounter, even though participants received adherence counseling at each monthly visit. Counselors emphasized the importance of consistent use of both condoms and the gels and counseled participants on how to achieve consistent use. 
How do scientists know that the higher number of seroconversions in the CS group weren’t a result of behavioral issues with the participants?  
We don’t know. Women are randomly placed in each arm of the study, and neither the scientists nor the participants know which product the women in each arm are using. Condom use rates were similar in both groups, but scientists really have to rely on the women to self report their us of condoms and gels..  

What will happen to the women who became HIV positive?

Before the trials started, the trial sponsors developed written agreements with local HIV/AIDS treatment and care providers to assure that any woman who seroconverted while enrolled in the trial would receive ongoing care and treatment, including antiretroviral drugs as needed. Investigators for both studies established linkages at each trial site to local organizations that will provide care for women who become HIV-infected during the trial. CONRAD also set aside funding for women who became HIV-positive during the trial to ensure them access to adequate health care, including HIV antiretroviral treatment when needed.

What was done to help women stay uninfected during the trial?

All participants participated in a comprehensive informed consent procedures in their own languages. Key messages were reinforced at every visit, including the fact that study participants should not count on the gel for protection, that half were receiving the placebo gel (known to be ineffective), and that they had the right to withdraw from the trial at any time. All participants received monthly HIV prevention counseling, free condoms, and prompt diagnosis and treatment for any curable sexually transmitted infections.

What kind of safety trials were conducted on CS before it was tested on humans in a Phase III trial?

Scientists scrutinized the safety data from 11 clinical studies that had been done on CS before the Phase III trials started. These 11 studies were done in Africa, India, the US and Europe. None of the data suggested that the product could increase the susceptibility to HIV. 

What type of HIV tests did you conduct?

The CONRAD study used several rapid tests that detect antibodies to HIV – at least two had to be positive for a woman to be considered seroconverted. In the FHI trial all positive results of a single rapid test had to be confirmed by additional blood tests. 

What is the role of the Independent Data Monitoring Committee and who are its members?
Each microbicide trial has its own independent data safety monitoring committee that is charged with protecting participant safety and making recommendations to the principal investigators and trial sponsors regarding whether a trial should continue. This group, composed of individuals with expertise in statistics, medicine, clinical trials, and community issues, meets to review the data emerging from a trial. None of the people sitting on this committee has a link with or is involved in the study.

How will this news affect other ongoing studies?

Ongoing clinical trials are carefully scrutinized and monitored as a matter of course. When unexpected findings arise, immediate consideration is given to the best course of action, with protection of the health of participants and host communities being the first priority. Other microbicide studies will also have the benefit of the valuable data gleaned from these clinical trials, better equipping the researchers and developers of emerging and future microbicide candidates to find ways to prevent HIV.

What is the status of other microbicide effectiveness trials?  Have interim results of other microbicide trials been evaluated by independent data safety monitoring boards?

The Microbicides Development Programme (MDP) is conducting an effectiveness trial of a different compound called PRO2000 among more than 5,000 participants in four countries with a final goal of 9,000 participants. The MDP Independent Data Monitoring Committee (IDMC) reviewed the trial data four times – most recently in June 2007 -- and recommended that the trial continue according to the protocol.

The Microbicide Trials Network, which is coordinated by FHI, the University of Pittsburgh, and others, is conducting in a two-part safety and effectiveness study of PRO 2000 and another potential microbicide called BufferGel. The study’s independent data and safety monitoring board has reviewed the trial data five times – most recently in June 2007 -- and has identified no safety concerns to date. Approximately 3,000 volunteers will be participating in this trial. It is being conducted in Malawi, South Africa, the United States, Zambia, and Zimbabwe.

Another study of a different microbicide, Carraguard, a seaweed-based product developed by the New York-based Population Council, ended in March 2007 and is scheduled to report results by the end of 2007. The study’s IDMC reviewed the Carraguard data at three interim points during the trial, showing no reasons for safety concerns.

Is cellulose sulfate still a viable contraceptive candidate?
Yes, cellulose sulfate showed a high efficacy rate in the prevention of pregnancy and is still viable for development as a contraceptive candidate for women who are not at risk of HIV infection. The product is not suitable for use in prevention of HIV and CONRAD will not be conducting further research on it.
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