
Microbicide advances 
are ahead of vaccines
but still years away
Prevention approaches are varied

Recent research has shown that the microbi-
cide field is alive with an array of prevention
approaches to stopping HIV transmission

during sexual intercourse. 
However, most researchers admit that while the

pipeline of microbicide research is further along
than the vaccine pipeline, it still could be five to 10
years before the ideal candidate is marketed.

Also, about $775 million needs to be invested in
testing products already in development before it’s
likely there will be a successful product by 2010,
according to UNAIDS of Geneva and an estimate
by the Rockefeller Foundation of New York City.

The first microbicide phase III clinical trial to study
HIV infection involved Nonoxynol-9, which was a
disappointment to the microbicide field when the
product apparently increased risk of HIV infection
among study subjects. However, most researchers
agree that it wasn’t a major surprise, and it hasn’t
hindered the progress of new approaches to finding
an HIV microbicide.

“Essentially, the trial was carried out because
the product was already out there as a spermi-
cide,” says Robin Shattock, PhD, a reader in cell
biology of infection in the department of cellular
and molecular medicine, infectious diseases at 
St. George’s Hospital Medical School in London.
Shattock was scheduled to speak about microbi-
cides at the recent Microbicides 2004 conference,
held March 28-31 in London.

“Nonoxynol-9 would never have been chosen
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based on laboratory research as it has a therapeutic
index of one — the difference between its cytotoxi-
city and activity against HIV,” he says. “Probably,
the major confounding factor in the N9 trials was
that the product was tested in a sex worker com-
munity that may have been applying the gel up to
seven times a day.”

This was significantly different than using the
product occasionally as a spermicide, and it’s
likely that the repeated use led to breakdown of
protective epithelial barriers, Shattock says.

“As N9 did not come out of any pre-clinical
research, enthusiasm for products that have been
specifically designed as microbicides has not been
dampened,” he adds. “If anything, the trial has
galvanized research efforts to get scientifically
tested safe and effective products into trials.”

Now, with dozens of products and approaches
in the microbicide pipeline, there are a number of
hurdles that need to be overcome.

One snag involves studying microbicides and
evaluating their efficacy, says Tom M. Folks,
PhD, chief of the HIV and Retrovirology Branch
of the Centers for Disease Control and Prevention
(CDC) in Atlanta.

Phase III trials are very expensive, costing about
$40 million per trial, and they require large num-
bers of volunteers, Shattock explains. “Currently,
there is insufficient funding and infrastructure to
support all planned phase III trials. A second
potential hurdle is the issue of burdens imposed
by regulatory authorities.”

For example, evidence suggests that popula-
tions will have to be followed for up to two years
from the completion of a study, he adds. “This
will be very difficult in study populations that
contain large numbers of migrants. Furthermore,
the documentation that is usually required for a
phase III trial in the developed world may be
impractical or highly expensive in the developing
world setting.”

Another obstacle is that the products will need
to be registered as over-the-counter products in
order to be successful, and this normally requires
10 years of use under prescription, Shattock says.

Also, studying microbicides in clinical trials is
more challenging than the study of antiretroviral
drugs or vaccines, says Melissa Pope, PhD, a sci-
entist with the Population Council in New York
City. “Vaccine trials are so much easier — you just
give that person the vaccine at the time of visit,
and you know they’ve taken it,” she says. “With a
microbicide, you give it to people and trust they
use it as directed when having intercourse.”

Also, the study of antiretrovirals used as a pro-
phylactic, as a sort of oral microbicide, is advanc-
ing more quickly than the vaginal microbicide
field, Folks says.

The main issue is that most microbicide research
is being done with the goal of preventing HIV
transmission among women in the developing
world, where heterosexual transmission is the
chief problem. As such, an effective microbicide
will need to be cheap, easy to use, and culturally
sensitive. (See story on women and AIDS inter-
nationally in AIDs Alert International supple-
ment, in this issue.)

It’s the latter stipulation that poses the most
challenges, some researchers say.

Often, women in sub-Saharan Africa and other
regions lack power in their relationships and may
not be able to insert a microbicide an hour before
a sexual encounter. So some researchers say that
the most effective microbicide might have to be 
in the form of a vaginal ring or some other such
device that could be inserted once a month and
slowly release chemicals that would prevent HIV
infection.

Then there’s the problem of having trial sub-
jects use a product within the context of their own
cultural beliefs, and the clinical trial suddenly
becomes quite challenging, Pope adds. “If the cul-
ture says they can’t use any lubrication, then this
could be a restriction,” she explains. “Some sug-
gest a vaginal ring that’s inserted in women and
lasts a month with a slow release might be more
acceptable because there’s no sign of lubrication.”

A further issue is whether a particular microbi-
cide also works as a contraceptive. This dual 
purpose may be unacceptable in some cultures
where many of the women who are at risk for
HIV infection are married and intend to have
children.

“We need to tailor prevention messages to
meet the lives of women, many of whom are care-
givers, taking care of families; and these have to
be integrated into their lifestyle,” says Nancy
Padian, PhD, professor of obstetrics, gynecology
and reproductive sciences at the University of
California, San Francisco (UCSF). 

Padian also is the director of international
research for the AIDS Research Institute at UCSF.
Microbicides are particularly appealing as a pre-
vention strategy in the developing world because
women would have power over their use, she
says. “It’s a lot easier for a woman to use a micro-
bicide than to convince a man to use a condom, 
and it’s more clandestine than a female condom.”
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A few microbicide approaches in the pipeline
also might work for anal intercourse and still
more are being designed to prevent transmission
of other sexually transmitted diseases (STDs), but
the greatest effort has been directed to preventing
vaginal HIV transmission, which is the biggest
factor in the AIDS epidemic worldwide, the
experts say.

“The majority of studies at this point are focus-
ing on vaginal use, mainly because it’s a more
controllable environment,” Pope says. 

“Potentially, it’s going to be that much more
difficult to work with rectal tissue because it’s an
open-ended tract, and the female reproductive
tract is a closed environment.” Another factor is
that vaginal tissue is thicker than rectal tissue, she
adds.

However, Pope and other researchers agree
that eventually there will need to be a microbi-
cide on the market for anal intercourse.

“It’s of paramount importance to stop the
spread of HIV vaginally on the global basis, but
we also realize the rectal environment is going to
be important as well,”  says Ron A. Otten, PhD, 
a research microbiologist with the CDC.

Practically speaking, it’s likely that any vaginal
microbicide that makes it to the market also will
be used in the rectal environment, and so it’s
important for researchers to study rectal environ-
ment efficacy, as well, he says.

Otten and other CDC researchers have been
involved in studying a microbicide called cellu-
lose acetate phthalate (CAP) that has shown effi-
cacy in the vaginal route and soon will be studied
in a rectal environment.

The Alliance for Microbicide Development of
Silver Spring, MD, web site at www.microbicide.
org reveals that there are more than 30 microbi-
cide studies in the pipeline. 

Research presented at the recent conferences
also shows that there are some approaches that
are just in the beginning stages of research. (See
story on various microbicide studies, at right.)

Until recently, there hasn’t been a great deal of
microbicide research done at the basic research
level, Pope notes.

“What was lacking before was much more
funding from the National Institutes of Health
(NIH), and now NIH is funding a lot of basic
research,” she says. “There are other announce-
ments that NIH has put out to encourage micro-
bicide research that also is related to blocking
STD infection.”

Pope has been involved in the study of the

microbicide Carraguard, which is a gel that is
inserted through an applicator into the vaginal
vault about an hour before intercourse.

The first phase III clinical trials are beginning
this year in Africa, and these include the study of
Carraguard; a dextrin sulphate gel (Emmelle),
which is a sulphated polysaccharide, and Pro
2000/5, a sulphonated naphthalene polymer. 

The latter two products are designed to block
the entry of the HIV virus to susceptible cells.
Emmelle is developed by the Medical Research
Council, and Pro 2000/5 is developed by Indevus
Pharmaceutical Inc.  ■

What’s flowing through
the microbicide pipeline
Approaches range from complex to simple

The microbicide research field is varied and
diverse, with the potential for products that

will include vaginal and/or rectal gels, films,
creams, or suppositories to oral medications,
which have active ingredients that range from
hormones to antiretroviral drugs, fusion inhibi-
tors, or surfactants.

Products also vary in what they do: Some are
designed solely to prevent HIV infection, while
others also will work as spermicides or prevent
infections by other sexually transmitted diseases
(STDs). 

What eventually will be developed and mar-
keted will depend largely on the availability of
funding and the industry’s and international
AIDS community’s interests, experts say.

However, a few products have a head start in
the race for a successful microbicide, including
several currently scheduled for phase III clinical
trials.

The first generation products are based on nega-
tively charged polyanions, says Robin Shattock,
PhD, reader in cell biology of infection, depart-
ment of cellular and molecular medicine, infec-
tious diseases at St. George’s Hospital Medical
School in London. “We understand a great deal
about their safety, and they all clearly inhibit HIV
infection in the test tube,” she says. “They are
cheap, easy to manufacture products that are
unlikely to suffer from problems of resistance.”

These first products are nonspecific in their
activity, ready for phase III clinical trials, and
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may have a chance of showing some efficacy,
Shattock adds.

Next in the pipeline are a wide range of prod-
ucts that may prove to be more effective microbi-
cides, but which are a few years away from phase
III clinical trials, he adds.

“Of particular promise would be the topical
use of antiretroviral agents that already have a
proven track record against HIV replication,”
Shattock says. “These products are highly likely
to succeed in preventing infection, but their use
may be complicated by potential resistance acqui-
sition in the developing world.”

These products are followed by a range of
fusion inhibitors and coreceptor antagonists.
While these products hold promise, they also
have potential problems with regard to mass pro-
duction at an affordable cost, he says.

“Ultimately, the best microbicide is likely to con-
sist of a combination of active agents that can keep
abreast of resistance patterns and block all poten-
tial pathways of infection,” Shattock explains. “It
is likely that we will see partially effective microbi-
cides that are then supplemented with additional
agents to increase efficacy.”

Even if the first microbicides only are partially
effective, they could have an enormous impact on
the sub-Saharan African pandemic.

“Modeling by Charlotte Watts and others at
the London School of Hygiene suggest that a
product that is only 50% effective and is used by
20% of those people reachable by existing ser-
vices could prevent 2.5 million infections within a
three-year period,” Shattock notes. “The same
group has shown that introduction of such a pre-
ventative strategy would only have a negative
impact on current prevention strategies if con-
dom use were greater than 70%.” Condom use is
estimated to be only 7% among women with their
stable or permanent partners, he adds.

For a nutshell look at some of the microbicide
approaches and products under study, Shattock
and other investigators offer these descriptions:
• Topical estrogen.

While most microbicide products are years
away from making it to the market, there is one
potential prevention product that already is sold
in western Europe and could be put through clin-
ical trials in a few years if the research funding
were available.

Vaginal estriol (Ovestin) is sold as a topical
estrogen therapy to treat vaginitis in post-
menopausal women, says Stephen M. Smith,
PhD, chief of infectious diseases at St. Michael’s

Medical Center in Newark, NJ, medical director
of Peter Ho Memorial Clinic in Newark, and pro-
gram director of infectious diseases fellowship
through Seton Hall in Newark.

The product, which is a weaker-acting estrogen
and so does not have systemic side effects, is a
cream that can be applied several times a week. It
causes the vaginal epithelia to thicken significantly,
which is expected to help prevent HIV infection,
especially in women who have thinner epithelia.
This includes those who are post-menopausal and
those who use certain progesterone contraceptive
agents such as depo-medroxyprogesterone acetate
(DMPA), Smith explains.

A recent study showed that vaginal estriol in
macaques, applied twice weekly, helped to pro-
tect 11 out of 12 macaques from becoming
infected with SIV after a single challenge. This
contrasted with six of eight control animals
becoming infected.1

Advantages and drawbacks

The advantages to this prevention approach is
that the product already is manufactured and
marketed and it is inexpensive, he says.

It has no impact on fertility and would be a
good treatment for women who use DMPA,
which is popular in developing nations, Smith
adds. The drawbacks are conventional wisdom
and the costs of a clinical trial, he notes.

“I presented data on earlier stuff, and someone
said, ‘You’ve stopped HIV transmission in nursing
home patients,’” he recalls. “This product lacks the
sex appeal of a new scientific compound.”

However, if the product proved to be as effica-
cious when women use it as it was with the mon-
keys, it would be a cheap, easy-to-use way to
reduce risk of HIV transmission, and it’s a prod-
uct that could be entirely controlled by women,
which is one of the major goals for any preven-
tion product.

Also, it’s an approach that could be combined
with a microbicide and further improve protec-
tion, Smith says.
• Cellulose acetate phthalate.

Researchers with the Centers for Disease
Control and Prevention (CDC) of Atlanta have
been studying cellulose acetate phthalate (CAP)
as a microbicide.

CAP has been shown to very effective in block-
ing cells tissue transplants, and it’s been shown
to block herpes infection as well as HIV, says Ron
A. Otten, PhD, a CDC research microbiologist.
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Since CAP has been approved by the Food and
Drug Administration (FDA) for safety and is used
routinely in aspirin tablets to promote absorption
in the intestine and to buffer the effects of medica-
tion, it shouldn’t elicit any immune response,
Otten says.

“It disrupts membrane cell interactions and
causes the membrane of HIV to fuse together 
on itself, and it disrupts the cell entry that HIV
uses,” Otten says.

The CDC’s research into the use of CAP has
resulted in researchers developing an animal
model for this type of microbicide research that is
more physiological than what typically is used,
says Tom M. Folks, PhD, chief of the HIV and
Retrovirology Branch at the CDC.

Instead of applying the product to monkeys
and then using a high dose challenge to study
SHIV infection rates, investigators gave the ani-
mal subjects repeated low-dose challenges, Folks
explains.

“We’ve looked at it in 12 exposures, and there
still are protected animals, whereas unprotected
animals were infected after three exposures,”
Folks says.

The idea is that the repeated, lower doses more
closely mimics what actually occurs when an
uninfected woman has vaginal intercourse with
an HIV-infected man.2

“We theorize that many good microbicides are
being developed, but they’re not chosen because
they are being challenged in larger exposures,”
Folks says. “They show that they’re either toxic
or are partially efficacious, but not completely.”

The theory is that humans likely are repeatedly
exposed to HIV before they are infected, and the
amount of virus used to infect humans is fairly
low, so it wasn’t logical to conduct animal studies
in which the exposure dose of virus is very high,
Folks explains.

“We can conserve animals and have a lower
dose exposure so all animal controls eventually
become infected,” Folks adds.
• Pre- and post-trichomonas therapy.

A less-traditional approach to an HIV microbi-
cide is to lower risk to HIV through treatment for
other infections, including treatment of malaria
and the human papillomovirus (HPV).

“The premise we’re working on started out of
the epidemiology research in the late 1980s and
early 1990s,” says Bruce K. Patterson, MD, an
associate professor of pathology and infectious
disease at Stanford (CA) University School of
Medicine.

“If you want to use the microbicide word, it
has to encompass everything from antiretrovirals
we take by mouth to what we can do to change
the environment in the genital tract,” he says.

“If you could potentially treat other infections,
especially in the genital tract, how would that
impact transmission?” Patterson says.

Simply putting people on antibiotics doesn’t
work in lowering risk to HIV because not all
infections are bacterial, he notes.

“If you adequately treat infections other than
HIV, you will change susceptibility of your body
to HIV or lower the ability of HIV to replicate in
your body,” Patterson says.

Reducing HIV susceptibility

In a recent study, Patterson and co-investigators
found that effective and inexpensive metronida-
zole treatment of the STD trichomonas reduces
susceptibility to HIV by 10% to 80%.3

“My lab is focused on the theory that if you are
able to treat or get rid of these other infections
that cause inflammation, then you should, per se,
decrease your susceptibility to HIV,” he says.
“When we treated trichomonas adequately with a
very inexpensive antibiotic, we could change the
milieu of the female genital tract in a way that
lowered the susceptibility to HIV transmission.”

One of the more important outcomes of the
research was that it used a model that Patterson
had developed a year earlier. The model was for
growing whole pieces of human tissue in the lab
from HIV-negative individuals and then treating
the tissue and trying to infect it with HIV, he
explains. “Because we were able to do that at
Stanford, we can screen a number of different
approaches to fighting off HIV in a real human
system,” Patterson adds.

Patterson’s HIV research also shows that the
male foreskin in uncircumcised men is more 
susceptible to HIV infection because it’s a true
mucosal surface that has cells the virus can more
easily target and infect than the circumcised
penis in which the mucosal surface is removed.

This suggests that it will be important to have
a microbicide in sub-Saharan Africa, where many
men are uncircumcised, and elsewhere that could
be applied to both women’s vaginas and men’s
foreskins, Patterson says.
• Bioengineered lactobacilli.

Lactobacilli, which are normal inhabitants of the
human gastro-intestinal or urinal tracts, are being
studied for use in preventing HIV-1 infection.
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Investigators have found a way to engineer
lactobacilli to secrete HIV-1 microbicides, which
could lead to at treatment that would block HIV-1
infection in the vaginal or rectal mucosa.4

Specifically, researchers bioengineered lacto-
bacilli to secrete HIV-1 microbicidal proteins such
as the prototypic virucidal compound cyanovirin
(CV-N).4

“Our findings so far are that in-vitro secreted
CV-N from lactobacilli inhibits HIV infection in a
cell culture system, says Oliver Pusch, PhD, assis-
tant professor in the department for infectious
diseases at Brown University Medical School in
Providence, RI. “Our approach is to be as close to
the nature of the system as possible,” he explains.
“If our system works, the beauty would be it is
very close to physiologically normal inhabitants.”

This means it is unlikely the microbicide would
cause harm to the vaginal floor or cause an autoim-
mune reaction, and it would be safe and easy to
apply, Pusch says. Also, since 95% of the HIV epi-
demic has occurred in the developing world, this
would be a good option for poor nations, as it
would be a cheap microbicide that is easy to pro-
duce, he says.
• Blocking attachment and fusion receptors.

“The main findings of this study are that the
principal coreceptors required for mucosal trans-
mission (CCR5 and CXCR4) have been defined,”
Shattock says. “Furthermore, blockade of these
receptors by chemokine antagonists is sufficient
to inhibit localized mucosal infection.”

The study has identified key targets for inter-
vention strategies to prevent HIV-1 sexual trans-
mission.5 “This study defines the relevant targets
that need to be considered in microbicide devel-
opment,” he says. “Furthermore, it suggests that
blockade of HIV coreceptors may be a highly
effective strategy in preventing HIV infection if
combined with inhibitors against dendritic cell
binding and uptake of virus.”

The take-home message from this research is
that blockade of both localized infection and dis-
semination pathways will be essential to prevent-
ing HIV infection, Shattock adds.

References

1. Smith SM, Mefford M, Klase Z, et al. Topical estrogen
protects against SIV vaginal transmission without evidence
of systemic effect. Presented at the 11th Conference on
Retroviruses and Opportunistic Infections.  San Francisco;
February 2004. Abstract 886.

2. Otten RA, Adams DR, Kim CN, et al. Cellulose acetate
phthalate protects macaques from multiple, low-dose vaginal

exposures with SHIV virus: new strategy to study HIV pre-
clinical interventions in non-human primates. Presented at
the 11th Conference on Retroviruses and Opportunistic
Infections. San Francisco; February 2004. Abstract 159.

3. Patterson BK, Spear G, Landay A, et al. Effects of pre-
and post-trichomonas therapy CVL supernatants applied to
cervical explant tissues on the susceptibility to HIV-1 infec-
tion. Presented at the 11th Conference on Retroviruses and
Opportunistic Infections. San Francisco; February 2004.
Abstract 885.

4. Pusch O, Boden D, Hanniffy S, et al. Mucosal delivery
of HIV-1 microbicides using bioengineered lactobacilli.
Presented at the 11th Conference on Retroviruses and
Opportunistic Infections. San Francisco; February 2004.
Abstract 883.

5. Hu Q, Watts P, Frank I, et al. Blockade of attachment
and fusion receptors inhibits HIV-1 infection of human cervi-
cal tissue. Presented at the 11th Conference on Retroviruses
and Opportunistic Infections. San Francisco; February 2004.
Abstract 157.  ■

San Francisco serosorting
may explain odd HIV data
STDs have risen, but not new HIV infections

About a year ago, it seemed to be a pretty safe
assumption that HIV incidence was on the

rise in San Francisco due to documented increases
in sexually transmitted diseases (STDs) among
high-risk populations, including men who have
sex with men (MSM) who use the Internet to find
anonymous sexual partners.

And when it comes to the HIV epidemic, where
San Francisco goes, so does the rest of the nation,
eventually, according to conventional wisdom.

But when the same public health officials and
researchers who drew attention to the alarming
increases in syphilis among MSM studied actual
HIV incidence among this population, using the
detuned assay test, they found exactly what they
did not expect: HIV incidence was leveling off at
the same time STDs were on the rise.

“The first thing we noticed was this rapid spike
in syphilis among gay men in San Francisco, and
we’d already seen this rise in gonorrhea and other
indicators,” says Willi McFarland, MD, PhD,
director of HIV/AIDS Statistics and Epidemiology
for the San Francisco Department of Public Health.

“So when this last indicator of syphilis went
up, we thought this would make acceleration of
the epidemic even worse, because STDs have a
synergetic effect on HIV infection — people
infected with both are more infectious to their
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partners,” he says. Working with an investigator
from the Centers for Disease Control and Pre-
vention (CDC) in Atlanta, San Francisco public
health officials measured the incidence of new
infections among people seen at municipal STD
clinics and elsewhere, and they found that the
rate of incidence has been leveling off over the
past several years, McFarland says.

Public health officials and investigators also
found that safe sex behavior increased since 1998
among the population of HIV-negative MSM when
they reported having sex with an HIV-positive
partner.1 The most logical explanation for this coun-
terintuitive result is that while risky sexual behav-
ior is on the rise, the MSM having this sex are
doing so with partners whom they know have the
same serostatus, investigators concluded.

In other words, MSM were serosorting them-
selves. At least one hypothesis is that they are
serosorting through the Internet — the very
venue that makes it more likely they’ll increase
their sexual risk behaviors.

“If persons who are the same HIV serostatus
are in the same networks so that positives are hav-
ing unprotected sex with positives and negatives
with negatives, then you could see an increase in
syphilis transmission without an increase in HIV
transmission,” McFarland notes. “So from there
we looked for other data that would collaborate
or refute this hypothesis.”

One source of data investigators used was the
behavioral data collected by the Stop AIDS Project
in San Francisco. It  recorded respondents’ serosta-
tus and asked if they knew their partners’ serosta-
tus. The results showed that from 2001 on, HIV-
positive MSM were saying they did know their
partner’s serostatus, McFarland says.

Likewise, HIV-negative MSM also reported
that they knew their partner’s serostatus in the
more recent years.

“Then we looked at counseling and testing data
and the question of whether they knowingly had
sex with someone who was HIV-positive,” says
McFarland. These data showed that people who
were positive had fewer partners they knew to be
negative, and so these additional data began to
support the hypothesis that MSM were serosorting,
he explains. “They could have high levels of
unprotected sex so long as people were selecting
partners of the same serostatus.”

Although public health officials lack hard data
regarding this outcome, it’s a possibility that the
leveling off of HIV cases could be the result of the
city’s prevention-for-positives campaign. This

began in 2001 with a media saturation, featuring
celebrity advertisements and physicians trained
to provide prevention in HIV care clinics, he says.

“So we may have seen community-level evi-
dence that it’s turning around, since 2001 was
when it began to turn around,” McFarland points
out. Additional research is needed to further test
the hypothesis and to discover how serosorting
has been working in recent years, but one possi-
bility seems to be the increased use of the Internet
and chat rooms to find sexual partners, he says.

“It’s a semianonymous way of disclosing your
status,” McFarland adds. “People put in their
serostatus and say they’re looking for someone
with the same serostatus, and we know that part-
nering on the Internet is becoming more common.”

This strategy of what some researchers call
“negotiated safety” combined with HIV testing
can work if it’s adhered to, but that’s one of the
big concerns McFarland and other public health
officials have.

“Part of me worries that this may be a little
optimistic,” he says. “It’s a lot to ask that people
know their own serostatus and ask partners about
them.” Serosorting depends on people knowing
their status if they’re positive and remaining neg-
ative if they’re not, and then being honest about
their status when negotiating sexual encounters,
McFarland notes.
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Vitamins, exercise may
help metabolic disorders
Early evidence is promising

While pharmaceutical companies and investi-
gators work for a medication solution to

the lipodystrophy and other metabolic disorders
that plague some HIV patients, other research is
looking into nonmedical solutions, such as vita-
min use and exercise.

“This is a really new area of research, and 
very little has been done yet,” notes F. Patrick
Robinson, PhD, RN, ACRN, a biobehavioral
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research fellow at the University of Illinois —
Chicago. Robinson spoke about metabolic abnor-
malities and exercise at the 2003 Association of
Nurses in AIDS Care conference, held Nov. 20-23,
2003, in New York City. One of the first things he
recommends to HIV patients experiencing these
metabolic problems is exercise, including both
aerobics and weight lifting.

“There’s a decade of research that shows that
aerobics and weight lifting can reverse metabolic
complications,” Robinson says. “Now, it’s theoret-
ical that it will have an impact on lipodystrophy.”
Some small pilot studies have shown that exercise
does help decrease triglycerides levels and may
help with the reduction of central weight gain and
improve the sensitivity to insulin, he adds.

Robinson is involved in a study addressing
these issues, as are other investigators.

Also, a recent observational study found a sig-
nificant association between serum triglycerides
levels and exercise in HIV-positive patients, says
Alina Gavrila, MD, a clinical researcher for Beth
Israel Deaconess Medical Center in Boston.

“It’s a negative association, meaning the patients
who exercise more had lower levels of triglycerides
and less insulin resistance,” she says. Researchers
then studied the patients’ diets to see if there was
any association between food intake and metabolic
abnormalities in HIV patients, and they found
there was a negative association between blood
pressure and vitamin E, Gavrila says.1

“The more vitamin E, the lower the blood pres-
sure,” she explains. “This association was only for
patients taking vitamin E supplements, because
we also looked at vitamin E found in regular
food.” The study did not prove causality, only
associations, Gavrila says. “We need to go and
design clinical trials in order to demonstrate
causality. We are planning to, and other groups
are planning to also.”

At the very least, exercise appears to have a
positive psychological impact on HIV patients
who suffer from metabolic disorders, Robinson
says. “As a nursing scientist, my goal is to look 
at the whole person, and I think exercise has tons
of benefits beyond what we are seeing,” he says.
“Certainly, it can help a person feel better about
himself, and we all know that when you exercise,
you have more energy and so forth.”

The mood enhancing effects of exercise are well
documented in research literature, Robinson adds. 

“And to a certain extent, there is evidence that
exercise does promote a more competent immune
system.” Also, weight lifting builds muscle mass

in the arms and legs and, therefore, improves the
body’s appearance, which will in term provide a
psychological boost to HIV patients, he says.

Even if clinical tests show no significant impact
on lipodystrophy and metabolic disorders associ-
ated with HIV disease, it still would be a good
idea for clinicians to recommend that patients
engage in both aerobic and weight lifting exercise
when it’s physically possible, Robinson notes.

“Basically, there are two mechanisms at work:
With endurance exercise or aerobic exercise, you
are increasing the oxidated rate, including the
metabolism — the oxidating profile of cells,” he
explains. “Weight lifting, on the other hand, prob-
ably has the most significant effect on the insulin
resistance because when you increase muscle
mass, you increase the amount of muscle that is
available to transport glucose into.”

Some studies have shown that people with
type 2 diabetes and who were significantly
insulin-resistant were able to lower their blood
sugar and insulin levels through weight lifting
alone, Robinson says.

The study in which Robinson is involved will
look at the combination of aerobic and weight lift-
ing exercises. For clinicians who recommend exer-
cise to HIV patients, one achievable goal might be
to have them engage in an aerobic exercise for 20
to 30 minutes, three or four days a week, and per-
form muscle group repetitions in sets of 10, twice
a week, he says. “Everyone should be exercising,
and people with HIV are no exception.”
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Attachment inhibitor may
hold promise for future
BMS-488043 demonstrates safety

Bristol-Myers Squibb Co. (BMS) of Princeton,
NJ, recently showed through concept data

that an attachment inhibitor BMS-488043 can
have potent antiviral activity in HIV-1-infected
patients.1

“These compounds are part of a class that was
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developed at Bristol-Myers Squibb,” says George
Hanna, MD, director of clinical discovery. 

When BMS first presented the attachment
inhibitor class two years ago, the first compound
presented had similar activity to the current
product, but it didn’t achieve high enough blood
levels, he says. 

In a phase II-a study, involving 30 patients of
which six received a placebo, there were 12 who
received 800 mg twice a day of BMS-488043 and
12 who received 1,800 mg twice a day, Hanna
explains.

“What we found was that the maximum drop
of the 800 mg was approximately 1 log decline at
day eight, and the maximum decline with the
1,800 mg was approximately 1.2 logs decline,” he
adds. Subjects were given the drug with a high-
fat meal because the blood levels of the drug
were considerably higher when given with a
high-fat meal, Hanna notes.

After patients stopped the medication at day
eight, investigators continued to follow their
progress for six more days. They observed 27
adverse events of which three were moderate and
24 were mild, he says. “So overall, it was pretty
safe and well-tolerated,” Hanna says. “There
were no serious events and no serious log abnor-
malities and no discontinuation because of an
adverse event.”

The most common adverse event was fatigue,
and the adverse events did not appear to be dose-
related. The subjects’ viral load declines were 
comparable to viral load declines experienced by
patients treated with existing classes of drugs,
including protease inhibitors (PIs) and nucleoside
reverse transcriptase inhibitors (NRTIs), Hanna
notes. 

If the drug continues to do well and eventually
makes it to the market, it will be an antiretroviral
that could be used by both treatment-naïve
patients and antiretroviral-experienced patients
who already have developed drug resistance, he
explains. 

“The greatest need now is for patients who have
a virus that has already become resistant to cur-
rently available drugs, and so we’re excited about
the prospect of having a completely new class to
which the virus would not be cross-resistant.”

This new class of drugs could be used in vari-
ous antiretroviral cocktails that include PIs and
NRTIs, and there’s the possibility that one day
there will be such a thing as an entry inhibitor
cocktail, Hanna says. “We’re still studying the
whole issue of resistance for this particular drug,

and we have noticed that resistance can evolve
just as it has evolved with any other antiretroviral
medication.”

“Because of that we anticipate that this drug
will not be used by itself, but as a part of combi-
nation therapy,” he notes.

Investigators are trying to learn more about the
drug response at various drug levels with plans
to develop a formulation that would be optimal
for patients, Hanna adds.

“We did have some subjects who did not
respond as well as others, although the majority
of patients had greater than a log decline in viral
load,” he adds. “So we’re trying to understand
what it is that makes these subjects different from
others, and when we can understand that, we can
optimize the drug and formulation and create a
more reliably potent drug.”
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Risk taking high in those
with resistant strains
Targeted interventions needed, researchers say

Arecent study shows that there is no difference
in high level of sexual risk-taking behavior

between HIV-infected populations who have
drug-resistant virus and those that don’t, which
suggests that a public health problem may
worsen unless it’s addressed through targeted
intervention efforts.1

Clinicians and public health officials are seeing
increases in the number of new patients who
have antiretroviral-resistant HIV infections, but
there has been little published to help them
understand some of the behaviors that might
lead to HIV-resistant virus, says Peter V. Chin-
Hong, MD, assistant professor in the division of
infectious diseases, department of medicine at the
University of California, San Francisco.

Researchers have had multiple theories on why
there hasn’t been a faster and larger rise in drug-
resistant virus among newly infected populations
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since drug-resistant virus now is common, he
notes.

“One group thinks that if individuals with
drug-resistant virus were having as much sex as
everyone thinks they’re having, then we should
see more individuals who are recently infected
with drug-resistant virus,” Chin-Hong says. “The
other camp is saying that the rate is increasing
and we think that individuals with drug-resistant
virus are having as much unsafe sex as individu-
als without drug-resistant virus, but nobody
knows what’s happening.”

Chin-Hong and co-investigators took a snap-
shot look at what’s happening in the epidemic in
San Francisco with regard to drug-resistant virus,
sexual risk behaviors, and new infections.

They studied a population that came to health
clinics for treatment, and this included 287 men
and women who were given a drug-resistance
genotypic test, he says.

The people who had drug resistance were
sorted into one group, and those who did not
have resistance were placed in another group.
“We asked them about sexual behaviors in a self-
administered baseline questionnaire, and we
gave them the questionnaire every four months,
but this report is based on the baseline informa-
tion,” Chin-Hong adds.

“In general, we found that individuals with
drug-resistant virus had the same behaviors as
those without drug-resistant virus — there was no
statistical difference,” he says. “Specifically, the
highest risk behaviors were among men who have
sex with men (MSM) who had unprotected anal
sex with non-HIV-positive or unknown partners.”

Again, there was no statistical difference in
behaviors among the MSM group with drug resis-
tance and the MSM group without drug resistance,
Chin-Hong notes. “Some patients would say, ‘I
only have unsafe sex with people I know are 
positive.’ However, all of the groups were having
unsafe sex with the most vulnerable groups, which
are those who are HIV-negative or of unknown
status.”

When investigators divided subjects by age
and gender, they found that the riskiest sexual
behaviors were reported by people who were
younger than 35 by a large ratio, he adds.

For the group of people younger than 35, unsafe
behavior was reported by 60%, whereas for those
older than 35, unsafe behavior was reported by
11%, he points out. “These [younger] folks grew
up in an age of antiretroviral therapy and when
HIV became a disease like hypertension and heart
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CE/CME questions

17. Which is a chief challenge to the successful
launch of an HIV microbicide for the developing
world where 95% of the epidemic is occurring?
A. A microbicide would have to be cheap and

easy to use by women who may not always
want to let their partners know that they are
using one.

B. Studying microbicides in clinical trials is chal-
lenging for cultural and other reasons and
will cost about $750 million.

C. A microbicide may require more than one
type of approach to blocking HIV infection.

D. all of the above

18. A recent observational study of HIV patients and
exercise had which finding?
A. A significant, negative association between

serum triglycerides levels and exercise in
HIV-positive patients.

B. HIV patients who exercised showed improve-
ments in their lipodystrophy

C. Exercise appeared to lower blood glucose
and insulin levels among HIV patients

D. all of the above.

19. A recent study in San Francisco of MSM and
alarming increases in syphilis incidence found
this trend had what impact on HIV infection?
A. It caused a small shift in HIV incidence

among the same population of MSM.
B. The syphilis increase occurred at the same

time HIV incidence was leveling off.
C. HIV incidence decreased even as the

syphilis increase was happening.
D. Investigators were unable to track HIV inci-

dence during the same period.

20. A San Francisco study of HIV-infected individu-
als found that those who had drug-resistant virus
were engaged in less risky behaviors than those
who were not infected with drug-resistant virus.
A. true
B. false

CE/CME directions
To complete the post-test for AIDS Alert, study the
questions and determine the appropriate answers.
After you have completed the exam, check the
answers on p. 60. If any of your answers are incor-
rect re-read the article to verify the correct answer.
At the end of each six-month semester, you will
receive an evaluation form to complete and return
to receive your credits.



disease, and perhaps, they feel this sense of indif-
ference to the gravity of what HIV disease means.
They know they have antiretroviral treatment and
if they infected someone with HIV, there wouldn’t
be the same circumstances that they would have
had 10 years ago.”

Other factors that were associated with greater
risk behavior included daily alcohol consump-
tion, Viagra use, and depression, Chin-Hong
explains. Adherence, education level, and race
did not appear to make a significant difference.
“Folks who reported Viagra use within the last
four months were five times more likely to have
engaged in unsafe sex than those who didn’t
report Viagra use.”

Less significant was the use of the so-called
party drugs: “Folks were three times more likely
to engage in unsafe sex if they took poppers,
ecstasy, GHB, or methamphetamines in the last
four months,” he notes. “I think there’s some-
thing there, but it wasn’t conclusive significantly
in our findings.”

The effect of depression was an unexpected
and interesting finding, Chin-Hong says. “Folks
who reported recent depression in the last four
months were two times more likely to engage in
unsafe behaviors than those who didn’t report any
depression, and that’s something we can diagnose.
That’s an area where we could be doing a lot better
job of asking patients about depression and devel-
oping an intervention.”

Investigators have followed subjects for a year,
and further study and analysis are necessary before
researchers clearly may understand risk behavior
and its impact on drug resistance, he states. “When
they start treatment, does the virus change? Does
their behavior change? When do they become
resistant? It could be the wild type virus is much
more fit and virulent than drug-resistant virus,”
Chin-Hong says. “But over time, the drug-resis-
tant virus may have an advantage if the person
[who is infected and transmits the virus] is taking
drugs — it’s too early to tell.”

The key point is that sexual risk behaviors
remain high, particularly in younger groups, and
this alone is cause for concern and renewed focus
on interventions, he says.
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CE objectives

After reading this issue of AIDS Alert, CE partici-
pants should be able to:

• identify the particular clinical, legal, or scien-
tific issues related to AIDS patient care;

• describe how those issues affect nurses,
physicians, hospitals, clinics, or the health care
industry in general;

• cite practical solutions to the problems associ-
ated with those issues, based on overall expert
guidelines from the Centers for Disease Control
and Prevention or other authorities and/or based
on independent recommendations from specific
clinicians at individual institutions.  ■
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Microbicides might work where ABCs don’t

UNAIDS and other international organiza-
tions have been drawing attention in recent

months to the plight of women in nations where
HIV infection is pandemic and likely to continue
the trend of disproportionately affecting women.

Half of the people living with HIV/AIDS
worldwide are women, and in sub-Saharan
Africa, women comprised 58% of all people
infected with HIV by the end of 2003, accord-
ing to the latest statistics from UNAIDS of
Geneva.

Growing challenges

As women’s stake in the epidemic rises, so do
the challenges facing groups that desire to improve
HIV prevention among women.

What’s lacking is strong women’s leadership on
the issue of women and HIV, says Mary Robinson,
executive director of the Ethical Globalization
Initiative in New York City.

“At the grass-roots level, women’s organiza-
tions are dealing with this problem and are aware
of it, but it hasn’t been sufficiently handled at the
leadership level,” she says.

For example, women’s leadership is needed to
tackle the patriarchal traditions, such as property,
marriage, and inheritance laws, that contribute 
to the overall powerlessness of women in many
developing nations, she notes.

“You cannot come in from the outside and
point a finger,” Robinson points out. “You have
to empower women in the village, and it’s they
who will stop these practices, but that takes time
and effort.”

One result of traditions and governmental
policies that discriminate against women is 
that young women report high rates of sexual

violence both in and outside of marriage.
Between 20% and 50% of all girls and young

women across the world report that their first
sexual encounter was forced, a reality that makes
it difficult to envision that the currently popular
ABC prevention policy (“Abstinence, Be wise,
and use Condoms) could be effective in the lives
of most at risk women.

Women infected by their husbands

The ABC policy also ignores the plight of mar-
ried women who are faithful to their husbands,
but are powerless to ask that he wear a condom
even when he is known to have acquired HIV
infection.

“When we look at the ABC strategy, it’s not
going to empower women to prevent HIV infec-
tion because many women do abstain, and they
say their sole sexual experience was with their
husband,” says Bella Matambanadzo, executive
director at the Zimbabwe Resource Center and
Network in Harare.

“These women say, ‘I was a virgin when I got
married, and now I’m HIV-positive,’” she says.
“They say, ‘I was wise. I waited, got married, so
are you telling me that I was unwise?’”

Other problems that contribute to HIV risk are
unreported cases of rape and sexual violence
within families and the social coercion that exists
in societies where men have all of the money and
power and women have little or none.

“What we publicly know exists is the sugar
daddy phenomenon,” Matambanadzo says. 
“It’s something that happens in our society where
older men have the three C’s: cell phone, car, and
cash.”

These men attract young women, including
teenagers, into relationships in which they have too
little power to negotiate about sex, she explains.
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“The vast majority of infections of HIV within
the 18 to 24 age group are among women, so we
can extrapolate that this is from relationships
with much older men,” Matambanadzo notes.
“Boys in the same age bracket have rates of four
to five times less HIV infection.”

Another cultural trend is rape within families,
including marital rape, she says.

Risky traditions

For instance, in some places in Zimbabwe,
there is a tradition in which the father of a son
who has just married will have sex with his son’s
new wife to ensure that she came to the marriage
a virgin, Matambanadzo adds.

“So if the father is HIV-positive then it exposes
his daughter in law and son to HIV infection,”
she says. “This happens in pockets of the country
— it’s not common and it doesn’t happen in the
city, but I know it happens in certain areas of the
country.”

Essentially, what it all boils down to is that
there are very few women of any age or stature
who can claim that they have autonomy over
their bodies and over their sexual experiences,
Matambanadzo points out.

This fact makes microbicides an attractive
potential HIV intervention.

“Microbicide [gels] are very much like lubri-
cated sex,” she says. “It can be a secret; you don’t
have to show it to your partner or negotiate its
use.”

The key to microbicides is that they’re women
controlled, says Nancy Padian, PhD, a professor
of obstetrics, gynecology, and reproductive sci-
ences and the director of international research
for AIDS Research Institute at the University of
California, San Francisco.

“Condom use works, but there are many
instances where women can’t negotiate condom
use with a male partner,” she says. “So we abso-
lutely need tools that women use themselves to
protect themselves against HIV.”

The only other women-controlled alternative is
the female condom, but that has had a number of
drawbacks that seem to have kept it from being a
major factor in HIV prevention in the developing
world.

For one thing, the female condom’s ability to
attract investment and attention has been ham-
pered, Robinson says. “Because it’s directed to
women, it seems to be a poor market and there’s
not the investment in pricing and marketing to

make it accessible, and that’s why we need an
effective microbicide,” she adds.

Using a microbicide is easier and more clan-
destine than a female condom, Padian notes.

And, at least in Zimbabwe, the female condom
is 10 times more expensive than male condoms,
and it has a stigma that, ironically, was acquired
during the clinical studies in the early 1990s,
Matambanadzo says.

“In the studies, they used sex workers as
research subjects, so the female condom gained a
lot of stigma,” she explains.

However, inexpensive and marketable microbi-
cides for women in developing countries proba-
bly are five to 10 years away and several hundred
million dollars from being a reality, according to
UNAIDS and microbicide experts.

This is why the Ethical Globalization Initiative
(EGI) and UNAIDS are pushing for greater
women’s leadership in the fight against HIV.

In February 2004, UNAIDS launched the Global
Coalition on Women and AIDS to address the
impact of AIDS on women and girls worldwide.

EGI also has been working to bring together 
a council of women leaders that includes women
prime ministers and presidents, as well as
women who head various governmental agen-
cies, Robinson says.

Finding common ground

Women leaders from various cultures and
countries can find common ground in the reali-
ties of HIV, women, and women’s lack of inter-
personal and political power.

For example, women might agree that the ABC
intervention strategy works on principle, but not
if a woman lacks a willing partner or if she is
raped, Robinson says.

Robinson, who has attended conferences with
women across the globe, including sub-Saharan
Africa, India, China, Eastern Europe, and Central
Asia, says the cultural challenges are very similar
worldwide.

For instance, in the Mideast, which often is
overlooked in the international AIDS community,
more women are infected than men, and the epi-
demic still is seen as a minority issue rather than
a health problem that could impact the general
population, she says.

“The issues are extremely grave, and it requires
women’s leadership,” Robinson says. “And I’m
glad there’s a global coalition, and I’ll do every-
thing I can as part of it.”  ■
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Global HIV epidemic
fueled by UN policies
Study says major funding, changes needed soon

New HIV epidemics in Eastern Europe,
Central Asia, and China are spreading fast

due to injection drug use (IDU) transmission, and
these epidemics will continue to escalate unless
the United Nations and individual countries
make major policy changes, a new report charges.

“Our 20 years of experience in how to address
[HIV prevention among] vulnerable populations
are not at all being put to use among drug users,”
says Kasia Malinowska-Sempruch, director of
the International Harm Reduction Development
Program at the Open Society Institute in New
York City.

“The U.N. convention criminalizes possession
of drugs even for personal use,” she says.

This approach marginalizes IDU communities,
pushing their drug use underground, which facil-
itates the sharing of needles and spread of HIV,
Malinowska-Sempruch explains.

The result is the situation now at hand, accord-
ing to the report Illicit Drug Policies and the Global
HIV Epidemic:
• HIV has spread rapidly among former Soviet

Union states, where 1% of the populations in
Russia and the Ukraine (1.4 million people
total) are infected with HIV; HIV rates tripled
in Russia between 2000 and 2003; among IDUs
in Russia, 80% are HIV-positive.1

• In the Central Asian nation of Uzbekistan, 
60% of all HIV cases are among IDUs, and in
Kazakhstan, 80% of the estimated 25,000 people.
An estimated 1 million to 1.5 million people in
China are HIV infected, and an estimated 64% 
of these cases are due to IDU transmission.1

• Of the estimated 59,200 HIV cases in Vietnam,
nearly 60% are believed to be due to IDUs;
likewise, 76% of the 51,000 HIV cases regis-
tered in Malaysia were among IDUs.1

• In Burma, a large producer of heroin, there 
are reports that more than 680,000 people are
infected with HIV, and nearly a third of these
cases are thought to be due to contaminated
injection equipment.1

Instead of tackling the epidemic head-on with
harm-reduction strategies, such as providing drug
treatment and clean needles, which would pre-
vent it from spreading to the general population,

these nations have followed the U.N.’s lead in
treating drug users like criminals, Malinowska-
Sempruch says.

“Many people are hostile to drug use as a prin-
ciple . . . and do not put into place harm reduc-
tion programs,” she notes. “The U.N. has not
spoken in favor of harm reduction, so it provides
cover to people who are not sympathetic.”

Without harm-reduction programs, which
were used very successfully in Australia, the
United Kingdom, Poland, Canada, and some
Western European nations, it’s likely HIV epi-
demics will grow in many of these countries
where the epidemics are relatively new,
Malinowska-Sempruch says.

Although organizations like the Open Society
Institute are doing what they can to introduce
harm reduction programs to Russia and other
countries, these efforts provide only a small
amount of coverage and cannot stop HIV from
spreading, she explains.

For instance, the Open Society along with the
British Development Agency have funded nearly
four dozen harm-reduction programs in Russia,
but even at that number, the programs reach only
5% to 7% of the people who need assistance, she
says. “Unless the government steps in and uses
its own clinics and AIDS centers to spread infor-
mation out to people, we’re not stopping the 
epidemic, and we only have a large-scale pilot
program,” Malinowska-Sempruch says.

So it will be crucial for nations to change their
policies regarding IDUs and to fund programs
that help stop the HIV epidemic rather than
worsening the problem. With these goals in
mind, the Open Society report makes very spe-
cific recommendations for the United Nations,
including the following:
• The United Nations needs to embrace harm

reduction with a drug control convention that
explicitly supports HIV prevention for drug
users, rather than continue to offer ambiguous
messages on the topic. For instance, the World
Health Organization and UNAIDS say the
United Nations supports harm reduction
efforts at the same time that the Office on
Drugs and Crime takes no position on harm
reduction and the Inter-national Narcotics
Control Board (INCB) condemn harm reduc-
tion as contributing to drug abuse.

• Governments in Asia and the former Soviet
Union, which have established HIV epidemics
due to IDU transmission, imprison drug users
and offer only abstinence-based treatment —
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all of which only increases the spread of HIV.
Instead, what is needed is funding for sterile
injection equipment and other harm reduction
measures.1

• There should be the creation of an interna-
tional “memorandum of understanding” that
expresses government commitment to harm
reduction programs and summarizes legal
arguments in support of such programs. This
is in contrast to current policy in which coun-
tries that pursue harm-reduction programs are
censured by the INCB and the Commission on
Narcotic Drugs (CND).1

• There needs to be better data collection to
ascertain the extent of discrimination against
drug users seeking HIV care.1

• Methadone should be reclassified from a
schedule 1 drug to a less-restrictive category.

• There should be a repeal of mandatory impris-
onment/institutionalization for possession of
small amounts of illegal drugs, because impris-
onment exposes IDUs to HIV, hepatitis C, tuber-
culosis, and other health risks.1

• Drug paraphernalia, including syringes, should
be made available without prescription, so drug
users will not fear arrest.1

• Legislation that criminalizes drug users based on
addiction or past behavior should be repealed,
and mass arrests based on suspicion of drug use
or as the basis of political campaigns should be
prohibited.1

• IDUs’ confidentiality should be protected
when they are in HIV and drug-treatment set-
tings. Likewise, there should be an end to
punitive registration or surveillance of IDUs
and people with HIV.1

• There should be an end to practices that
deprive drug users of due process while in
police custody, including an end to practices
that violate human rights.1

• Drug treatment standards should be set by
health care professionals rather than by police
officers, judges, political officials, and others.1

• Prison settings should have harm-reduction
programs, including needle exchange, con-
doms, and HIV education.1

• Minimum standards of care are needed for treat-
ment and rehabilitation centers, and full-scale
drug demand reduction and HIV prevention
measures need to be financed by governments.1

• There need to be aftercare programs for active
drug users and an abolition of punishments for
relapse.1

Government funding for harm reduction 

programs is crucial if there is any hope of stop-
ping the spread of HIV among IDUs and others,
Malinowska-Sempruch says.

The magic number that has shown to stop HIV
among IDUs in other countries is 60%, she notes.

“Sixty percent of the drug users need to be
offered services if you are going to stop the HIV
epidemic,” Malinowska-Sempruch says. “If you
have one or two harm-reduction programs, and
the coverage is 1% — that simply is not going to
stop an epidemic; it’s a gesture that shows good
will, but it won’t make a difference.”
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