
Microbicide researchers are focusing on
adherence strategies as setbacks mount
IAS conference held uninspiring news

As microbicide research for HIV prevention emerges from its
infancy, researchers are learning many hard lessons. "These can
be phrased as either design challenges or lessons learned in

terms of how to make the future trials better," says Ward Cates, MD,
MPH, president of research for Family Health International of Research
Triangle Park, NC. Cates spoke about clinical trial design challenges in
HIV prevention research at the 4th International AIDS Society (IAS)
conference on HIV Pathogenesis, Treatment, and Prevention, held July
22-25, 2007, in Sydney, Australia.

Cates was among the investigators who presented research at IAS
about one of the year's largest microbicide disappointments: cellu-
lose sulfate gel. (See story about microbicide research challenges,
p. 100.)

Earlier this year, investigators prematurely stopped microbicide trials
in Nigeria, studying cellulose sulfate gel, after an interim analysis
showed an unexpected trend of women using the study product being
put at greater HIV risk.1

The reasons for this result are still unclear, but researchers of other
HIV microbicide trials say that one of their chief problems involves
adherence.

Measuring adherence is such a complex process, says Veronica
Miller, PhD, director of the Forum for Collaborative HIV Research in
Washington, DC, and a research professor in the department of preven-
tion and community health in the School of Public Health and Health
Services at The George Washington University.

In the case of oral microbicides or pre-exposure prophylactics, inves-
tigators could use the MEMScap device to measure adherence. This
involves having participants open a pill bottle that has a microchip
installed, which measures the time and date they open the bottle to
take a pill, Miller says.

"You can also, from time to time, check their plasma drug levels and
see if there's any drug in the person's blood," Miller says.
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But it's a logistical challenge to measure adher-
ence for microbicide methods that are dependent
on being used before a sex act, Miller notes.

For this reason, some microbicide researchers
are looking into some new ways to measure and
improve adherence.

For instance, one new method in microbicide
research would be similar to directly-observed
therapy.

It would work by having women visited or

having them come into a clinic when it's time to
insert their product. They'd be left alone for the
actual insertion to maintain their privacy.

"That's something we've been talking about,
adapting a directly-observed therapy approach,
says Zeda F. Rosenberg, ScD, chief executive officer
of the International Partnership for Microbicides
(IPM) of Silver Spring, MD.

"It may not have to be in a clinic," Rosenberg
says. "There are many novel ways of contacting
women daily, including home visits, drop-in
centers, so long as they are afforded privacy so
there is not someone actually watching the gel
insertion."

IPM is looking at models to pilot in studies 
to see how women in the communities heavily
impacted by the epidemic feel about this approach,
she adds.

Adherence might have been one of the 
reasons why one study involving using a
diaphragm and standard lubricant gel showed
no impact on preventing HIV infection, notes
Nancy Padian, PhD, a professor in obstetrics,
gynecology, and reproductive health sciences,
and an executive director of the Women's
Global Health Imperative, at the University of
California — San Francisco. Padian presented
findings on the diaphragm study and other
research at the recent IAS conference.

"We're just digesting our results and trying to
understand why we had no [positive] results,"
Padian says.

"We think many things are going on, and one
is it could be adherence," Padian says. "If people
are not going to use the diaphragms, then they're
not going to be effective."

Investigators need to understand how they can
do a better job of improving adherence, Padian
says.

Another issue involves whether adherence to
microbicides will work in the real world once a
microbicide product has been proven effective.

If study participants are not adequately moti-
vated to adhere to their study intervention, then
will women be motivated once the drug is on the
market?

While this is an interesting question, many
microbicide researchers believe motivation will
be greater in the real world.

"Once you know something works, your moti-
vation for using it changes," Rosenberg says.
"What we really need to do, and the highest pri-
ority is [obtaining] a proof of concept that a
microbicide can prevent HIV, and then there's a
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huge amount of work that can go into figuring
out the ideal formulation."

"Say a daily microbicide gel is shown to work,"
Rosenberg says. "Then we can work on the monthly
rings, and there a number of different ways we
can improve compliance — that's the history of
contraception."

There are multiple ways to improve the overall
adherence and adapt a product to women's lives,
but first investigators have to show that the prod-
uct works, she adds.

If women in studies don't adhere well to the
intervention, then the study will lose the power it
needs to prove the concept, she notes.

Microbicide researchers say they're committed
to finding an HIV prevention product that is female-
controlled, even though the latest research has not
been promising.

Many studies involving microbicides were
presented at the 4th International AIDS Society
(IAS) conference on HIV Pathogenesis, Treatment,
and Prevention, held July 22-25, 2007, in Sydney,
Australia, but their combined news was uninspir-
ing, HIV researchers say.

"In terms of prevention, it wasn't a particularly
uplifting conference," Rosenberg notes.

"The needs for women-initiated intervention
clearly does not go away," Rosenberg says. "I
think we all knew it would be difficult to develop
prevention technologies, and these trials confirm
that difficulty, but I don't think anybody is giving
up by any means."

Other women researchers echo these sentiments:
"I'm still absolutely committed to female-controlled
methods," Padian says.

The diaphragm study did not involve a micro-
bicide, but investigators still expected some HIV
prevention benefits for women who used the barri-
er contraceptive method, but the results showed
no additional protection against HIV, Padian
says.

All study participants received education and
support in using existing prevention methods, in-
cluding condoms and sexually-transmitted disease
(STD) treatment, Padian notes.

"We were looking at whether the diaphragm
and lubricant gel provided additional benefits,
but it didn't," she says.

In light of these trying times for microbicide
and female-controlled prevention research, it's
important that all prevention approaches continue
to be studied and pursued, Miller says.

The global prevention agenda focuses on clini-
cal trials for microbicides, vaccines, and other

approaches, as well as on the behavioral component,
which remains a very important part of HIV pre-
vention, Miller says.

The same behaviors promoted to prevent HIV
are what also are needed to make the microbicides
work, Miller notes.

"If we have an HIV vaccine, then you'd get a
shot, and that's it," Miller says. 

But if a microbicide is shown to be effective in
preventing HIV, then people will need to be taught
to take it each day or to use it each time they have
sex, and this behavioral change will be more
difficult to implement, Miller explains.

On the positive side, there’s been very good
news with regard to the circumcision trials, and
the international health community plans to
implement circumcision programs as safely and
quickly as possible, the experts say

"In terms of a technology that can reduce new
infections, it is without equal at this time,"
Rosenberg says. "It's a great intervention."

Circumcision is a very important prevention
strategy, but the HIV community still needs
methods women can use, Padian says.

For instance, maybe oral prophylaxis studies
will show good results before investigators find a
vaginal method, and then the vaginal method
will be less important, Padian suggests.

"We want something out there that will work
as fast as we can get it," she says.

The microbicides field faces incredible challenges,
Miller notes.

"It's such a wonderful idea if we could show
that it works with something completely female-
controlled, female-used," Miller says. "The chal-
lenge is that we don't have a microbicide that
works currently in preventing disease, so we're
starting from scratch."

Meantime, there is always the female condom,
which has proven its prevention efficacy, Padian
says.

"In my plenary [at the IAS conference] I said, 
'I think we have to keep the female condom on
the radar screen,'" Padian says. "There are new
female condoms out that are cool and easy to
use, and even if only a few women use them,
then it's still something, and there may be no one
magic bullet."   ■
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Expert offers look at issues
in microbicide research
Here is what needs to be overcome

Along with adherence, there are a number
of challenges HIV researchers face when
they work in the field of microbicides.

Ward Cates, MD, MPH, president of research
for Family Health International (FHI) of Research
Triangle Park, NC, offers these examples of some
of the bigger obstacles that need to be overcome:

1. Adherence to study product: "What we've
learned is that there are better ways that we can
assess whether or not a product, such as microbi-
cides, are being used," Cates says.

Microbicides typically are difficult for patients
to adhere to because some require use with coitus
and others must be used on a daily basis, he notes.

The problem for HIV investigators is measuring
adherence of a product that needs to be inserted.

"We have some new approaches to improving
accuracy, including testing applicators to see if
they've been inserted," Cates says.

Also, computer-assisted reports by patients tend
to be more accurate indicators than the reports
patients give to counselors, he says.

Trial participants often will tell counselors that
they're using more product than they are, Cates
adds.

The reason for this has to do with social desir-
ability bias.

"What we have found in areas involving sensi-
tive questions, and especially in settings where
you have a particular counselor communicating
with participants that they need to use condoms
all the time and the [microbicide] gel all the time,
is that when we ask them if they've used condoms
or gel, they try to please the person asking them
the question," Cates explains.

When the participant is asked the same question
on a computer, they tend to give a more accurate
answer, according to studies, Cates adds.

"We have a variety of different approaches to
measuring adherence," Cates says. "We're doing
some studies where we're testing drug levels,
and there are designs that are being talked about
now that will involve direct observation."

Direct observation would involve having
women come to a clinic each day to pick up their
applicator, and then they are sent to the restroom
to insert it, he explains.

2. Avoid unintended pregnancies: In HIV pre-
vention research in resource-poor countries, it is
a challenge to avoid unintended pregnancies
among study participants.

"We have found unexpectedly high levels of
pregnancy in National Institutes of Health studies,"
Cates says. "We have held workshops about this,
and we've built into future designs the screening
tools for identifying [and recruiting] people who
don't want to get pregnant."

The second strategy is to provide participants
with effective contraception at the study visit,
Cates adds.

"In the past, we accepted their word that they
did not want to get pregnant, and we referred
them to a family planning center," Cates says.

3. Anticipate low levels of HIV incidence:
Microbicide researchers often have discovered
lower levels of HIV incidence in trials than they
had estimated prior to initiating the studies,
Cates says.

One of the problems was they had used crude
measurements of HIV prevalence and estimates
of HIV incidence, he says.

"In various studies, we'd go in with pre-trial
estimates of incidence of 3 or 4 percent, and we'd
sometimes find much lower rates," Cates says.

The good news was that participation in the
trial tended to provide participants with effective
standards of prevention care, including condoms,
and this partly contributed to lower rates of infec-
tion, Cates says.

But it created scientific and statistical problems.
"So we're trying to improve our estimates,"

Cates says. "We may need more participants or 
to run the trial longer for us to validly prove [the
product's efficacy]."

For example, in some West African microbicide
trials, the studies were stopped because there
wasn't high enough HIV incidence, Cates says.

"The trials had to be stopped because we didn't
get an answer," he says.

Once a trial has begun and this problem arises,
it cannot be easily fixed.

"You have a design and [you] assume that the
HIV incidence was 4 per 100 persons, and you
calculate the sample size and budget based on
recruiting that number of people, and you are
getting that number of end points through the
trial," Cates says. "Then you realize that the number 
of end points you're getting is much lower than
what you'd need, and so you have to make a
judgment call as to whether to spend more
money to recruit more participants or to follow
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participants longer, and whether or not the early
distribution of events you have had would justify
your spending more money."

With the trial of 331G in Ghana, FHI looked at
this problem and decided there was no clear
trend toward a protective affect in the 331G arm,
so they stopped the trial because of feasibility,
Cates says.

"We did not have enough events or positive
distribution to justify spending additional money
on a gamble that this would be an effective product,"
Cates says.

It's a very valuable lesson learned that scien-
tists in a variety of organizations and studies
have made this decision to stop a trial because
the HIV incidence was so low and they could not
achieve their end points, Cates says.

The solution to this dilemma is to use better
measures, including measures of acute infection
through pooled specimens, Cates says.

"These will make better estimates of what will
be the true incidence in a trial, and allow com-
parisons," he says.

4. Provide follow-up on participants who
seroconvert: There needs to be an ethical stan-
dard of care for people who volunteer for trials,
and they should be provided further access to
health care, Cates says.

Also, the follow-up might provide interesting
study answers and questions.

"Some of these interventions may have an effect
on actual viral progression itself," Cates says.

For example, the current vaccines under study,
and at least one antiretroviral drug being tested
in monkeys, has shown less effect on preventing
infection and more of an effect on lowering the
initial viral load during the acute phase, Cates
explains.

This meant the people who did seroconvert had
a lower viral set point and a better HIV prognosis,
he adds.

"So it would be important to recruit all of the
seroconverters, whether in the active arm or the
placebo arm, and follow them further in time to
see if the preventive effect would be less on those
acquiring infection and more on disease progres-
sion," Cates says. "That would be a valuable less
learned."

In other words, through follow-up, investiga-
tors might witness secondary prevention effects,
he says.

This is not a new concept, Cates notes.
In the early polio vaccine studies, researchers

found that the vaccine didn't impact polio infec-

tion, but it mitigated some of the consequences of
polio among those who did become infected,
Cates adds.

5. Make trials more cost efficient: Prevention
studies are very expensive because researchers
have to follow thousands of people to come up
with the necessary end points, Cates says.

"If HIV incidence determines validity, and
there's a cost per participant, then you have to
build a budget around the estimated number 
of participants you have to recruit and follow,"
Cates says. "The cost per end point is only some-
thing you can judge accurately at the end of the
trial, depending on what the true incidence
was."

Research sites tended to underestimate the
costs of HIV prevention trials previously, and
then they'd run out of money before they had
the opportunity to address the research ques-
tion, Cates says.

"That goes closely with the lesson learned about
incidence rates, as well," he adds.

6. Learn to communicate well: Lastly, there's a
need for investigators to do communications
planning because of all of these challenges in
conducting HIV prevention trials, Cates says.

"We've seen examples of where reactions to
particular trials have stopped those trials, or that
the results have been misinterpreted or overinter-
preted," Cates says. "So just like we have a statis-
tical and monitoring and analysis plan, many
investigators now have a communications plan
so that we can act accordingly."

For example, some studies have a communica-
tions expert who serves as a consultant to the trial,
and the expert trains participants on how to talk
with the media, Cates says.

"We have a Q&A prepared about what the trial
is doing, and there's a much more sophisticated
approach to communication," Cates says. "Just
like we have standard operating procedures for
running a trial, now we have standard operating
communications for having the elements of that
trial properly communicated."   ■

Bioethics program prepares
Africans to work in HIV care 

AU.S.-based bioethics training program has
been helping African professionals develop
skills that they've taken back to their native



countries to work on the behalf of HIV care, preven-
tion, treatment, and other causes.

One of the first bioethics training programs to
receive funding from the Fogarty International
Center of the National Institutes of Health is the
Johns Hopkins Fogarty African Research Ethics
Training Program of Baltimore, MD. Through
the summer of 2007, the program has trained
nearly two dozen African professionals, includ-
ing some who returned to the African continent
to work in the field of HIV prevention and
research.

"What we look for is not only someone who is
talented, but someone who is committed to making
a difference in improving an area of Africa," says
Nancy E. Kass, ScD, the Phoebe R. Berman pro-
fessor of bioethics and public health at the Johns
Hopkins Berman Institute of Bioethics, Johns
Hopkins Bloomberg School of Public Health in
Baltimore.

"There have been controversies over the 
last 10 years, in particular about international
research collaborations around HIV," Kass says.
"There have been controversies around other
conditions, as well, with some people saying
studies are exploiting people in poor countries,
where other studies are advancing public
health."

For instance, once public debate involved 
how perinatal HIV transmission trials should be
designed in developing countries.

One issue is that there have been too few
Africans involved in the debate, so the Johns
Hopkins bioethics program's goal is to train a
cadre of African professionals in ethics, so they'll
know how to decide which studies are right for
their countries and how to fill existing research
needs, Kass explains.

The program finished its seventh year in April
2007, and has been so successful with building
enthusiasm among its African students that 19 of
the 23 training graduates returned to Baltimore
for a reunion.

The reunion included a public health commu-
nity discussion, following a viewing of the con-
troversial film, "The Constant Gardener," which
depicted HIV research as corrupt and dangerous
for Africans.

A panel of experts, including the training grad-
uates, discussed the film's accuracy and ethical
perspective, Kass says.

The Johns Hopkins bioethics program trains
three to five African health care professionals and
students each year. It provides them with an

intensive first six months of studying ethics in
graduate-level courses, plus three seminar series
and regular meetings with an advisor as they
develop a 40-page practicum protocol for a big
project they'll do in their home country, Kass
says.

The seminar series varies according to the
interests of the students. For instance, one
course involves having experts talk about the
ethics of conducting HIV protocols in Africa,
Kass notes.

Before the students return home for the last six
months of their training, they are given a seed
grant to fund their work in ethics upon returning
home, Kass says.

The money pays for their planned project, which
might include research, working in the field of
HIV/AIDS, establishing an IRB, or pursuing
other interests.

Some of the students continued their education
after completing the program, and others began
to work in their new fields.

For example, one trainee from South Africa
works with a South African group called the HIV
Vaccine Ethics Group, Kass says.

The group drafts ethics guidelines for vaccine
studies, and the bioethics trainee did an inde-
pendent research project for the Johns Hopkins
program in which she looks at whether people in
vaccine studies feel they should get treatment if
they seroconvert while in the vaccine studies,
Kass says.

Another training graduate is a pediatrician
who now consults with orphanages in South
Africa, where most of the children are orphaned
because of AIDS, Kass says.

"She works at an enormous hospital in South
Africa where many poor people go," Kass says.
"She also does research to see if research is help-
ful or fair to orphans, as opposed to exploitive of
orphans."

The pediatrician's research project has the goal
of understanding how research works and how
decisions are made about whether a study will
be done in an orphanage and what are the appro-
priate ways to ensure orphans are protected,
Kass adds.

"We have one trainee who is working on a
huge HIV field trial in Uganda, studying a 
variety of methods to prevent HIV transmission,
and he's a field coordinator for these," Kass
says. "He's also done an interesting project to
identify what the staff see as ethical issues they
face."   ■
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Maraviroc approved as a
CCR5 co-receptor antagonist

On August 6, 2007, the FDA approved
maraviroc (Selzentry) 150 mg and 300
mg tablets, a CCR5 co-receptor antago-

nist used in combination with other antiretroviral
products for the treatment of adults infected with
CCR5-tropic HIV-1.

Maraviroc received a priority review by the
FDA, and is the first drug approved in the new
class of anti-HIV medications called CCR5 co-
receptor antagonists. 

Rather than fighting HIV inside white blood
cells, like most antiretrovirals used to treat infec-
tion with HIV, maraviroc prevents the virus from
entering uninfected cells by blocking the pre-
dominant route of entry, the CCR5 co-receptor,
and a protein on the surface of immune cells
affected by HIV. Among patients who have pre-
viously received HIV medications, approximately
50 percent to 60 percent have circulating CCR5-
tropic HIV.

Maraviroc, in combination with other anti-
retroviral agents, is indicated for treatment-expe-
rienced adult patients infected only with CCR5-
tropic HIV-1 detectable virus, who have evidence
of viral replication and HIV-1 strains resistant to
multiple antiretroviral agents.

The approval of maraviroc is based on analyses
of plasma HIV-1 RNA levels in two controlled
studies, each of 24-week duration, with over 1000
clinical trial participants, of which 840 received
maraviroc. Both studies were conducted in clini-
cally advanced, 3-class antiretroviral (nucleoside
reverse transcriptase inhibitors, non-nucleoside
reverse transcriptase inhibitor, protease inhibitors
or fusion inhibitor, specifically enfuvirtide) treat-
ment-experienced adults with evidence of HIV-1
replication despite ongoing antiretroviral therapy.

The following points should be considered when
initiating therapy with maraviroc:

• Tropism testing and treatment history should
guide the use of maraviroc.

• Use of maraviroc is not recommended in
patients with dual/mixed or CXCR4-tropic HIV-1,

as efficacy was not demonstrated in a phase II
study of this patient group.

• The safety and efficacy of maraviroc have not
been established in treatment-naïve adult patients
or pediatric patients.

The recommended dose of maraviroc differs
based on concomitant medications due to drug
interactions (see attached pdf label, Section 2,
Dosage and Administration). Maraviroc can be
taken with or without food.

The product label includes a boxed warning
about liver toxicity (hepatoxicity) and a state-
ment in the Warnings/Precautions section about
the possibility of increased risk for cardiovascular
events such as heart attack or symptomatic pos-
tural hypotension (dizziness upon quickly stand-
ing). The most common adverse events reported
with maraviroc were cough, fever, upper respira-
tory tract infections, rash, musculoskeletal symp-
toms, abdominal pain, and dizziness.

Maraviroc has not been tested or studied in
pregnant women. The FDA recommends HIV-
positive women should not breast feed, whether
or not they are on antiretroviral medications.

Maraviroc is distributed by Pfizer Inc., of New
York and is available as 150 mg or 300 mg tablets.   ■

FDA revises Baraclude
labeling for HIV patients

The FDA approved revised labeling on July 24,
2007, for entecavir (Baraclude) 0.5 mg and 1.0
mg Film-Coated Tablets, and entecavir 0.05

mg/mL oral solution for the treatment of chronic
hepatitis B virus infection in adults with evidence
of active viral replication and either evidence of
persistent elevations in serum aminotransferases or
histologically-active disease. The amended label
includes safety information related to the use of
entecavir in patients with human immunodeficien-
cy virus (HIV)/hepatitis B virus (HBV) coinfection
who are not receiving simultaneous highly active
antiretroviral therapy (HAART). Specifically, a rec-
ommendation against the use of entecavir in
HIV/HBV co-infected patients who are not also
receiving adequate therapy for their HIV were
added to the Boxed Warnings and the "warnings"
sections of the label. Corresponding changes were
made to precautions: Information for Patients sec-
tion, and in the Patient Information (also referred to
as the Patient Package Insert). 

Added to the Boxed Warning: "Limited clinical
experience suggests there is a potential for the

FDA FDA 
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development of resistance to HIV (human immun-
odeficiency virus) nucleoside reverse transcriptase
inhibitors if Baraclude is used to treat chronic hepa-
titis B virus infection in patients with HIV infection
that is not being treated. Therapy with Baraclude is
not recommended for HIV/HBV co-infected
patients who are not also receiving HAART). See
WARNINGS: Co-infection with HIV."

Added to "warnings" section: "Co-infection
with HIV: Baraclude has not been evaluated in
HIV/HBV co-infected patients who were not
simultaneously receiving effective HIV treat-
ment. Limited clinical experience suggests there
is a potential for the development to resistance
HIV nucleoside reverse transcriptase inhibitors if
Baraclude is used to treat chronic hepatitis B
virus infection in patients with HIV infection that
is not being treated. (see Microbiology: Antiviral
Activity, Antiviral Activity against HIV).
Therefore, therapy with Baraclude is not recom-
mended for HIV/HBV co-infected patients who
are not also receiving highly active antiretroviral
therapy (HAART). Before initiating Baraclude
therapy, HIV antibody testing should be offered
to all patients. Baraclude has not been studied as
a treatment for HIV infection and is not recom-
mended for this use."

Added to Precautions/Information for Patients:
"Patients should be offered HIV antibody testing
before starting Baraclude therapy. They should be
informed that if they have HIV infection and are
not receiving effective HIV treatment, Baraclude
may increase the chance of HIV resistance to HIV
medication (see Warnings: Co-infection with HIV).

Added to Patient Information: "If you have or
get HIV (human immunodeficiency virus) infec-
tion be sure to discuss your treatment with your
doctor. If you are taking Baraclude to treat chronic
hepatitis B and are not taking medicines for your
HIV at the same time, some HIV treatments that
you take in the future may be less likely to work.
You are advised to get an HIV test before you start
taking Baraclude and anytime after that when
there is a chance you were exposed to HIV.
Baraclude will not help your HIV infection."

FDA grants tentative
approval of efavirenz

The FDA granted tentative approval on July
12, 2007, for a generic formulation of
efavirenz tablets, 600 mg, manufactured by

Matrix Laboratories Limited, of Hyderabad,
India, under expedited review provisions devel-
oped for the President's Emergency Plan for
AIDS Relief (PEPFAR).

This is a generic formulation of already approved
Sustiva tablets, 600 mg, made by Bristol Myers-
Squibb, which is protected by existing patent
rights. 

"Tentative Approval" means that FDA has con-
cluded that a drug product has met all required
quality, safety and efficacy standards, but
because of existing patents and/or exclusivity
rights, it cannot yet be marketed in the United
States. Effective patent dates are listed in the
agency's publication titled Approved Drug
Products with Therapeutic Equivalence
Evaluations, also known as the "Orange Book."

Tentative approval does, however, make the
product eligible for consideration for purchase
under the PEPFAR program for use outside the
United States.

As with all generic applications submitted to
the agency, FDA conducts an on-site inspection
of each manufacturing facility and of the facilities
performing the bioequivalence studies prior to
granting approval or tentative approval to evalu-
ate the ability of the manufacturer to produce a
quality product, and to assess the quality of the
bioequivalence data supporting the application.

Nevirapine is a Nonnucleoside Reverse
Transcriptase Inhibitors (NNRTI) indicated for
treatment of HIV infection in combination with
other antiretroviral agents. 

Tentative approval granted
of generic nevirapine

The FDA granted tentative approval on July
10, 2007, for a generic formulation of nevi-
rapine tablets, 200 mg, manufactured by

Zhejiang Huahai Pharmaceutical Co. Ltd. of
Zhejiang China, under expedited review provi-
sions developed for the President's Emergency
Plan for AIDS Relief (PEPFAR).

"Tentative Approval" means that FDA has con-
cluded that a drug product has met all required
quality, safety, and efficacy standards, even
though it may not yet be marketed in the U.S.
because of existing patents and/or exclusivity
rights. However, tentative approval does make
the product eligible for consideration for pur-
chase under the PEPFAR program.
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As with all generic applications, FDA conducts
an on-site inspection of each manufacturing facil-
ity and of the facilities performing the bioequiva-
lence studies prior to granting approval or tenta-
tive approval to these applications to evaluate
the ability of the manufacturer to produce a qual-
ity product and to assess the quality of the bioe-
quivalence data supporting the application.

This is a generic formulation of the already
approved Viramune tablets, 200 mg, made by
Boehringer Ingelheim, which is protected by
existing patent and pediatric exclusivity rights.
Effective patent dates are listed in the agency's
publication titled Approved Drug Products with
Therapeutic Equivalence Evaluations, also
known as the "Orange Book."

Nevirapine is a Nonnucleoside Reverse
Transcriptase Inhibitors (NNRTI) indicated for
treatment of HIV infection in adults and adoles-
cents in combination with other antiretroviral
agents.   ■

Hormonal contraception 
and HIV risk: A review
By Rebecca Bowers

This article originally appeared in the August 2007 issue of
Contraceptive Technology Update. It was written by Rebecca
Bowers, and edited by Joy Dickinson. Both Rebecca Bowers and
Joy Dickinson report no financial relationships relevant to this
field of study.

Results from past research studies have
investigated a possible relationship
between hormonal contraceptive use and

HIV acquisition, but understanding remained
poor due to inconsistent results and shortfalls
in study design.1 A 2007 multinational prospec-
tive cohort study found no overall statistically
significant association between the use of com-
bined oral contraceptive (COC) pills or depot
medroxyprogesterone acetate (DMPA) and HIV
acquisition.2 (Contraceptive Technology Update
reported on the study; see the article, “Hormonal
contraception use doesn’t up HIV risk,” March
2007, p. 29.)

A total of 6,109 women participated in the
study: 2,235 in Uganda, 2,296 in Zimbabwe, and
1,578 in Thailand. All were family planning clin-
ic clients. At the time of enrollment, the women

were using no hormonal contraception, or they
had used COCs or DMPA for at least three
months before the study began. Women who
were not using hormonal contraception used
such methods as condoms alone, diaphragms
and spermicides, sterilization, withdrawal, or
periodic abstinence, or they used no birth con-
trol method.

In the study, the women were offered their
choice of oral contraceptives or DMPA, as well
as condoms. Researchers counseled women on
how to use their chosen methods, as well as
how to reduce their risk of HIV infection.
Women also were examined for sexually trans-
mitted infections and offered treatment if need-
ed. HIV tests were administered four to five
times a year for 15 to 24 months.

By the study’s end, 213 African women had
become infected with HIV, while only four Thai
women were identified with the infection. Since
there were too few Thai cases for a valid statisti-
cal interpretation, the researchers excluded
them from the final analysis.

The researchers report that neither COCs
[hazard ratio (HR), 0.99; 95% confidence inter-
val (CI), 0.69-1.42] nor DMPA (HR, 1.25; 95%
CI, 0.89-1.78) was associated with risk of HIV
acquisition overall, including among partici-
pants with cervical or vaginal infections.
While absolute risk of HIV acquisition was
higher among participants who were seroposi-
tive for herpes simplex virus 2 (HSV-2) than in
those seronegative at enrollment, among the
HSV-2-seronegative participants, both com-
bined pill users (HR, 2.85; 95% CI, 1.39-5.82)
and DMPA users (HR, 3.97; 95% CI, 1.98-8.00)
had an increased risk of HIV acquisition com-
pared with the nonhormonal group.

The subgroup of women who were not infect-
ed with genital herpes at enrollment comprised
about half the women in the study. Among this
subgroup, those women who used hormonal
contraceptive methods had an increased HIV
infection risk, as shown in the statistics above:
Combined pill users had almost three times and
DMPA users had four times the risk of acquiring
HIV when compared to women not using hor-
monal contraceptives.

“Among women who are HSV-2-negative,
DMPA and COC users may be at increased risk 
of HIV acquisition,” concluded the researchers in
their analysis. “Additional research should con-
firm and interpret this finding.”

Neither the World Health Organization nor 



the International Planned Parenthood Federation,
which reviewed the study results, plans at this
time to change guidelines for hormonal contra-
ceptive use.1

Counsel on condoms

Researchers continue to look at linkages
between combined pill use and increased sexu-
ally transmitted infection (STI) risk. Findings
suggest that combined pills influence transcrip-
tion of natural antimicrobials in the human
endometrium, which may increase a woman’s
vulnerability to upper-tract chlamydia or HIV
infection.3

In the same vein, DMPA provides no protec-
tion against STIs, including HIV. Several obser-
vational studies have shown an association
between DMPA use and acquisition of chlamy-
dia.4-6 In two studies, DMPA use has been
inconsistently associated with acquisition of
gonorrhea.4,6 Studies in high-risk populations,
including sex workers in Kenya and Thailand,
have demonstrated an association between
DMPA and HIV acquisition,7,8 while other
research has not observed an association.9

What does this mean for family planning clini-
cians? Because hormonal contraception does not
protect against HIV, women who use hormonal
contraception and are at elevated risk of acquir-
ing HIV also should use condoms consistently
and correctly with each sexual act if they are not
in a mutually monogamous relationship with an
uninfected partner.1 Advice from the current
edition of Contraceptive Technology says it best:
“To reduce risks for STIs, women should choose
to be sexually active with one uninfected,
monogamous partner or, at a minimum, use
latex or polyurethane condoms with every act 
of vaginal or rectal intercourse and should con-
sider condom use with oral-genital contact,
too.”10 ■
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Lactic Acidosis in Africans
Receiving HAART

By Carol A. Kemper, MD

This article originally appeared in the August 2007 issue
of Infectious Disease Alert. It was written by Carol A.
Kemper, MD, and edited by Connie Price, MD. Both Dr.
Kemper and Dr. Price report no financial relationships
relevant to this field of study.

Source: Bolhaar MG and Karstaedt AS. A high incidence
of lactic acidosis and symptomatic hyperlactatemia in
women receiving highly active antiretroviral therapy in
Soweto, South Africa. Clin Infect Dis. 2007;45:254-260.

Nucleoside reverse transcriptase use in
persons with HIV infection has been
associated with elevated lactic acid lev-

els and lactic acidosis, presumably related to
mitochondrial toxicity. Although first described
in 1990 in persons receiving didanosine, symp-
tomatic hyperlactatemia and lactic acidosis is
more commonly associated with the use of
stavudine, especially when combined with
didanosine. Mortality of 30%-100% has been
reported in persons developing lactic acidosis
from antiretroviral use.

In a retrospective cohort analysis, these
authors identified the incidence and risk factors
for symptomatic hyperlactatemia and lactic aci-
dosis in 1735 HIV+ adults receiving highly
active antiretroviral therapy (HAART) in
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Soweto, South Africa in 2004-2006. (Drugs such
as abacavir and tenofovir were not available at
that time). Most of the patients were treatment
naïve. Only patients with confirmed elevations
> 4.5 mmol/L were included in the analysis.
Lactate levels were not routinely performed but
only at the discretion of the treating clinician
when symptoms suggested possible toxicity.

The overall incidence of symptomatic hyper-
lactatemia and lactic acidosis was 30.8 cases
per 1000 patients years of HAART therapy.
One of the 2 syndromes was found in 1 of
every 18 women (5%) and 1 of every 80 men
(1.2%). With 23-months of observation, 23
patients experienced lactic acidosis, including
22 women (one pregnant) and one man. The
mortality rate was 30.4%, despite supportive
care and discontinuation of HIV treatment (at
the lower end of that described in published
reports).  Presenting symptoms included nau-
sea, vomiting, abdominal pain (87%), weight
loss (74%), and dyspnea (56%). Twenty-two of
the patients were receiving stavudine (at the
standard dose), including one who received
stavudine and didanosine in combination.

Forty-four persons, including 37 women,
developed symptomatic hyperlactatemia;
thus, 1of every 30 women and 1 of every 92
men developed symptomatic hyperlactatemia
during HAART therapy. All 44 patients were
receiving stavudine, including 3 who took it
with didanosine. The most common symptoms
were weight loss (75%) and anorexia (61%).
None of these patients died.

Therapy was interrupted in all of the patients
identified. In most cases, therapy was reinitiat-
ed, switching to zidovudine, none of whom
relapsed.

In addition to the use of stavudine with or
without didanosine, 2 risk factors for lactic
acidosis and symptoms hyperlactatemia were
identified. A longer duration of use was asso-
ciated with a greater risk of toxicity. The mean
duration of stavudine use before developing
lactic acidosis was 34 weeks (range 17 to 76
weeks). In addition, a BMI ≥ 30 at baseline

■ Death and disease: Study looks at
changing morbidity/
mortality patterns

■ Alcoholics' adherence: Study pre-
dicts adherence challenges and offers
solution

■ Vaccine update: Here's the latest on
HIV vaccine research

COMING IN FUTURE MONTHS

27. True or False: HIV microbicide researchers some-
times have faced challenges in clinical trials because
the estimated HIV incidence in the region where the
trial is being conducted is higher than what is found
when the trials is underway.

A. True
B. False

28. A bioethics training program at Johns Hopkins
University is for African professionals. Which of the fol-
lowing best explains the benefits of training these stu-
dents in the United States?

A. The students learn about bioethics in the United
States and receive a seed grant to start a project relat-
ed to bioethics, and then they return to their home
country to work on a project or for a program, using
their new knowledge.
B. The students learn a great deal about bioethics and
can then move on to higher education programs in the
United States or Europe.
C. The students are trained here and are encouraged to
remain in the United States to work as physicians,
nurses, or in other medical disciplines where the U.S.
has labor shortages.
D. None of the above

CE/CMEquestions

Answers: 27. (a); 28. (a)
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appeared to be a significant risk factor, and
was found in 24% of patients initiating
HAART. BMI data, available for 19 of the 23
patients who developed lactic acidosis, indi-
cated that 8 (35%) of these patients were con-
sidered obese with a BMI ≥ 30, and 5 (22%)
were overweight with a BMI of 25-30. None
were underweight. Similar findings were
observed for patients who developed sympto-
matic hyperlactatemia.

This study summarizes the risk of lactic aci-
dosis in South Africans initiating HAART,
especially in women (16.1 cases per 1000
patient years), all but one of whom received
stavudine.  The lack of consistent definition of
lactic acidosis in the literature causes some
confusion, and renders it difficult to directly
compare this with other data. In addition,
because lactic acid levels were not prospective-
ly collected on a routine basis in these patients,
the incidence of hyperlactatemia or lactic aci-
dosis may be underestimated.  It would be use-
ful to better understand the risk of progression
from asymptomatic elevations of lactic acid to
the development of symptomatic or fatal com-
plications.   ■
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CE/CME objectives

The CE/CME objectives for AIDS Alert, are to
help physicians and nurses be able to:
• Identify the particular clinical, legal, or 
scientific issues related to AIDS patient care;
• Describe how those issues affect nurses, physi-
cians, hospitals, and clinics;
• Cite practical solutions to the problems associ-
ated with those issues.

Physicians and nurses participate in this medical
education program by reading the issue, using
the provided references for further research, and
studying the questions at the end of the issue.

Participants should select what they believe to be
the correct answers, then refer to the list of cor-
rect answers to test their knowledge. To clarify
confusion surrounding any question answered
incorrectly, please consult the source material.

After competing this activity at the end of each
semester, you must complete the evaluation form
provided and return it in the reply envelope pro-
vided to receive a letter of credit. When your eval-
uation is received, a letter of credit will be mailed
to you.
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