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Letter From the Editor

First, thank you to everyone who returned the reader survey that was sent with
the last issue—we will report back on your collective input in a future issue. We
genuinely appreciate your responses, which will be used over the course of the
coming year to help inform decisions that will be made about the treatment 
publications of the San Francisco AIDS Foundation (SFAF).

For many years SFAF has published BETA and other high-quality HIV/AIDS treat-
ment materials. A recent budget shortfall, however, has required all departments
in the agency to alter the scope of their activities for the near future. Some
changes have been implemented already and others will be determined over the
course of the next several months. In the current fiscal year, July 2002–June
2003, three rather than four quarterly new print editions of English BETA and 
two new print editions of Spanish BETA will be published. This is but one meas-
ure that will ensure the continuity of SFAF’s treatment publications through this
transitional period. 

Now for a more personal announcement. After ten years at SFAF, and ascending
the editorial ladder from volunteer assistant editor to editor, I too have decided to
make some changes and will be leaving BETA to pursue new professional goals
and opportunities. When I began as a volunteer early in 1992, there were three
approved antiretrovirals—AZT, ddI, and ddC. Activists were chaining themselves
to the federal building here in San Francisco to remind the government and pub-
lic, as well as researchers, that HIV-infected people were dying in large numbers
and in desperate need of treatment options. 

Today, numerous developments, including lasting breakthroughs and deep disap-
pointments—not to mention countless conferences, interviews, and editions of
BETA—later, the situation has, of course, changed dramatically. The profound
changes that have occurred in the treatment arena since then are perhaps mixed
blessings, but have surely offered improved health and longevity to many. But not
to all—ongoing challenges of treatment specialists include the need to continue
to study and conceive new and better therapies, as well as to ensure that those
who need treatment receive it.

I am proud to have been part of an active, continuing effort to combat the
HIV/AIDS epidemic. I’m also pleased to tell you that Nicholas Cheonis, who has
been associate editor of BETA, has agreed to assume the role of editor. Although
the leadership of BETA is changing, its mission and goals remain the same: to
provide vital, life-saving information to people with HIV and their caregivers about
the latest treatment developments and the most useful strategies for maintaining
optimal health.

Dear Reader,
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For the latest updated treatment

guidelines for adults and adoles-

cents, children, and pregnant

women; postexposure prophylaxis

(PEP) guidelines for occupational

and nonoccupational exposure; and

opportunistic illness (OI) prevention

guidelines, visit www.hivatis.org.

Liz Highleyman

Retrovirus Conference Highlights
The 9th Conference on Retroviruses and Opportunistic

Infections (the Retrovirus conference) took place February
24–28, 2002, in Seattle, Washington. Along with the
Interscience Conference on Antimicrobial Agents and
Chemotherapy (ICAAC), the Retrovirus conference is the
major venue for presentations of new medical research on
HIV/AIDS. For detailed conference reports, see the following
web sites:

• www.retroconference.org/2002

• www.hivandhepatitis.com/2002conf/9thcroi/main.html

• www.medscape.com/conference/retrovirus2002

• www.natap.org/2002/9retro/ndx9retro.htm

• www.thebody.com/confs/retro2002/retro2002.html

A study by Margaret Fischl, MD, of the University of
Miami, Florida, and colleagues showed that in people with
advanced HIV disease, a four-drug combination regimen
containing AZT (zidovudine, Retrovir), 3TC (lamivudine,
Epivir), indinavir (Crixivan), and efavirenz (Sustiva) led to
better viral suppression (77%) than a regimen containing
the same three drugs minus efavirenz (69%) or a four-drug
regimen that substituted nelfinavir (Viracept) for efavirenz
(52%). Side effects were similar in the efavirenz group and

the three-drug group, but toxicity was higher in the nelfi-
navir group. This trial suggests that a regimen that includes
all three of the major available antiretroviral drug classes—
nucleoside reverse transcriptase inhibitors (NRTIs), non-
nucleoside reverse transcriptase inhibitors (NNRTIs), and
protease inhibitors (PIs)—may be superior to a two-class
regimen, even if the same number of drugs is used. 

Other research at the conference showed that people
who switch to a protease-sparing regimen may be able to
lower blood fat levels. High blood lipid levels are commonly
seen in HIV positive people receiving antiretroviral therapy,
and are a known risk factor for cardiovascular disease in the
general population. Switching to a regimen containing nevi-
rapine (Viramune, an NNRTI) produced the best results, but
switching to either efavirenz (another NNRTI) or abacavir
(Ziagen, an NRTI) also lowered lipid levels. However, other
studies have produced conflicting results, and many 
physicians are reluctant to switch regimens if a person is
otherwise doing well. For more new research related to car-
diovascular disease, see “Cardiovascular Disease in People
with HIV” on page 10. 

The issue of when to begin anti-HIV therapy remains
controversial. Despite recently revised federal treatment
guidelines that suggest beginning therapy later, researchers
from the University of Washington presented results indi-
cating that early treatment may be more beneficial. At their
clinic, people who began treatment within the first year of
enrollment had less than half the risk of death or serious ill-
ness compared with those who waited more than a year to
begin therapy. A team from the EuroSIDA study also showed
that delaying or interrupting treatment may increase the
likelihood of serious illness or death. In this 25-country
study of 5,400 participants, those who stopped treatment for
three months had a six times greater risk of dying or devel-
oping a serious opportunistic illness (OI). However, this
increased risk was seen only in people with CD4 cell
counts below 200 cells/mm3. The revised federal guide-
lines recommend treatment for people with fewer than 
350 CD4 cells/mm3.

Data on several new drugs—including atazanavir
(Zrivada), tipranavir, T-20, and a new class of entry inhibitor
drugs—were presented at the conference; for an update, see
“The HIV/AIDS Drug Pipeline: A Status Report” on page 29.

Mitchell Wolfe, MD, MPH, and colleagues from the
Centers for Disease Control and Prevention (CDC) gave an
update on causes of death in people with HIV since the
advent of highly active antiretroviral therapy (HAART). The
overall death rate for HIV positive people has fallen since
effective combination therapy became widely available in
1996. Deaths due to OIs such as Pneumocystis carinii pneu-
monia (PCP) and tuberculosis have declined dramatically.
When such OI-related deaths still occur, it is often because
people are unaware of their HIV positive status or do not
begin antiretroviral treatment or recommended OI prophy-
laxis. In contrast, rates of deaths due to non-Hodgkin’s lym-
phoma, wasting, sepsis (systemic infection), and kidney,

NEWSBRIEFS
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heart, and liver disease have risen. The researchers suggest-
ed that the increase in liver disease is likely related to
adverse effects of antiretroviral drugs, coinfection with hep-
atitis C virus (HCV), and extended lifespan.

Ronald Reisler, MD, MPH, from the National Institute of
Allergy and Infectious Diseases (NIAID) and colleagues
studied the incidence of life-threatening (grade 4) adverse
events in over 3,000 people receiving HAART in five large
Terry Beirn Community Programs for Clinical Research on
AIDS (CPCRA) trials. Overall, about one-quarter experi-
enced a grade 4 event after 30 months on therapy. The most
common serious side effects were liver damage (6.1%),
neutropenia (low white blood cell count, 3.9%), pancreati-
tis (inflammation of the pancreas, 2.2%), anemia (low red
blood cell count, 2.1%), psychiatric conditions (2.1%),
heart and cardiovascular conditions (1.6% each), kidney
damage (1.5%), thrombocytopenia (low platelet count,
1.2%), and hemorrhage (bleeding, 0.9%). The 30-month
rate of AIDS-defining illnesses was 13.4% and the 30-month
mortality rate was 10.6%. The researchers concluded, “In
this large U.S. HIV cohort treated with HAART, the rate of
grade 4 events is higher than the rate of AIDS; and the risk
of death associated with a grade 4 event and the risk of
death associated with AIDS were similarly high.”

Preliminary results from a study by Michelle Roland,
MD, and colleagues from the University of California at San
Francisco (UCSF) indicate that rates of successful organ
transplants in people with HIV are comparable to those in
HIV negative persons; 95% of HIV positive people in the
study with kidney transplants and 84% of those with liver
transplants were still alive after one year.

Finally, researchers from Brazil presented data showing
that the availability of postexposure prophylaxis (PEP) for
HIV does not appear to lead to an increase in risky sexual
behavior. 

Combivir/Abacavir Drug Label Switch
In mid-May GlaxoSmithKline (GSK) warned people

with HIV and their health-care providers to be alert for
counterfeit drug labels. The company reported that fake
labels for Combivir (AZT/3TC) had been found on some
sealed bottles that actually contained abacavir; both drugs
are produced by GSK. Suspect labels were found on four
bottles of abacavir in California, Connecticut, Maryland,
and Florida. It is recommended that people examine the
contents of drug bottles labeled as Combivir. Combivir is a
white tablet marked “GX FC3” (as depicted on the label),
while abacavir is a yellow tablet marked “GX 623.” People
who have suspicions about their medications should contact
their pharmacists; suspected tampering can be reported to
GSK at 888-825-5249.

The mix-up could be dangerous because about 5% of
individuals who take abacavir develop a potentially life-
threatening hypersensitivity reaction; persons who experi-
ence such a reaction should stop the drug and not use it

again. An unintended medication switch also could interfere
with the effectiveness of therapy. A spokesperson for GSK
said the label switch appeared to be financially motivated,
since Combivir sells for considerably more than abacavir.
The company said the tampering appeared to be “isolated
and limited in scope,” and that no related adverse reactions
had been reported. The Food and Drug Administration
(FDA) is investigating the situation.

Fatal d4T Lactic Acidosis 
Spurs New Label Warning 

In March the product label for d4T (stavudine, Zerit)
was changed to reflect the possible side effect of lactic aci-
dosis and associated neuromuscular toxicity. The action
comes after the drug’s manufacturer, Bristol-Myers Squibb,
issued a letter to health-care providers in February warning
of the possible adverse reaction. Lactic acidosis is a build-
up of lactic acid in the body, and is known to be associated
with NRTI drugs. The FDA’s Adverse Event Reporting
System has received reports of 25 cases of neuromuscular
weakness resembling Guillain-Barré syndrome in people
taking the drug; six of these individuals died. Fatal lactic
acidosis previously has been reported in pregnant women
who took d4T plus ddI (didanosine, Videx). The revised d4T
label includes symptomatic hyperlactatemia syndrome
among the drug’s adverse effects. Symptoms may include
abdominal pain, nausea, vomiting, fatigue, and respiratory
difficulty in addition to muscular weakness, especially in
the arms and legs. Most severe cases occurred in people
who continued the drug despite early symptoms. Persons
who experience such symptoms while taking d4T should
consult their health-care providers. If lactic acidosis is sus-
pected, the label recommends that all antiretroviral medica-
tions should be discontinued. If the condition is confirmed,
permanent discontinuation of d4T should be considered.

FDA Approves New 
HIV and HCV Tests

In May the FDA gave preliminary approval to a rapid
HIV-1 antibody test called OraQuick, produced by OraSure
Technologies. The new test requires a drop of blood from a
finger stick and can yield results in 20 minutes; in contrast,
traditional HIV antibody tests require a vial of blood to be
drawn from a vein and take several days to yield results.
Public health officials have eagerly awaited a rapid HIV test
that can provide on-the-spot results because as many as
one-third of people tested in public clinics do not come back
after their blood draw to obtain their results. 

In March the FDA approved a nucleic acid test called
Procleix that can detect small amounts of HIV-1 and hepati-
tis C virus genetic material in the blood. The “genetic fin-
gerprinting” assay, manufactured by Chiron, works by
amplifying viral genetic material to a detectable level.
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Because it can detect smaller amounts of HIV and HCV
RNA, Procleix can register the presence of the viruses soon-
er after infection. The assay will allow blood banks to more
rapidly test donated blood for the viruses. Procleix has been
tested worldwide and already is in use in about two-thirds
of U.S. blood banks. Some experts question the cost-effec-
tiveness of the new test since the risk of contracting HIV
from donated blood in the U.S. is already very low. The
assay is expected to cost about $15 per pint of blood. In a
three-year study at U.S. blood banks, Procleix detected
seven HIV and 88 HCV infections that were not revealed by
older blood screening tests. Roche Diagnostics also is seek-
ing FDA approval for its own nucleic acid test, which is cur-
rently undergoing trials.

Genetic Test for Abavacir Reaction
As noted above, about 5% of people taking abacavir

develop a hypersensitivity reaction, which may be charac-
terized by fever, skin rash, vomiting, abdominal pain, muscle
aches, and/or shortness of breath. Abacavir should be dis-
continued in people who experience such symptoms;
restarting the drug can be fatal.

A new genetic test may help predict who is likely to
experience this life-threatening reaction. Researchers from
the Royal Perth Hospital in Australia examined DNA from
200 people taking abacavir and discovered three genetic
variants associated with drug hypersensitivity. The results
were presented at the February Retrovirus conference and
published in the March 2, 2002 issue of The Lancet. Eighteen
persons developed hypersensitivity; of these, 72% had a
combination of the HLA-B*5701, HLA-DR7, and HLA-DQ3
gene variants. People with the HLA-B*5701 variant were
over 100 times more likely to experience the reaction than
those without the variant. Researchers from GSK have found
that 46% of people who experience abacavir hypersensitivity
have the HLA-B*5701 variant; this is considerably lower
than the percentage reported by the Perth team, perhaps due
to different frequencies of the gene in the two populations
studied. Simon Mallal, MD, one of the authors of the Perth
study, reported that he now routinely tests for the gene vari-
ants before prescribing abacavir, and has reduced the occur-
rence of hypersensitivity reactions among his patients from
9% to 2.5%. Such genetic tests are currently expensive—
about $500—making the cost per case of hypersensitivity
detected between $10,000 and $50,000.

New Test for Mitochondrial Toxicity
A new test has been developed to measure mitochondr-

ial toxicity in people receiving antiretroviral therapy.
Mitochondria are organelles within cells that play a role in
energy production. NRTI drugs have been associated with
mitochondrial dysfunction. The new blood test, developed
by Julio Montaner, MD, of the University of British Columbia
in Vancouver and colleagues, can detect mitochondrial dam-
age early, giving physicians a chance to change drug regimens

before symptoms—including fatigue, shortness of breath,
and rapid heartbeat—occur. The test measures the level of
mitochondrial DNA circulating in the bloodstream.
Although mitochondrial damage is associated with lactic
acidosis, measurement of lactic acid in the blood is not a
reliable indicator of mitochondrial dysfunction. The
researchers found that mitochondrial DNA was “significantly
depleted” in people taking antiretroviral drugs who experi-
enced symptoms associated with mitochondrial toxicity.
Once the offending drugs were discontinued, mitochondrial
DNA levels again increased. The test is currently in the
research stage and is not yet commercially available. Study
results were reported in the March 14, 2002 issue of the New
England Journal of Medicine.

Kava Kava Linked to Liver Damage
In March the FDA warned that kava kava, a popular

herbal supplement, may cause serious liver damage. Kava
kava often is used to relieve anxiety and as a sleep aid.
Problems may be especially likely in people with existing
liver damage (such as those with chronic hepatitis) and
those taking anti-HIV drugs that can affect the liver. The
FDA began to investigate the supplement after a previously
healthy woman experienced liver failure and required a
transplant after using it. Similar cases have been reported in
other countries. Regulatory agencies in Europe, Canada, and
Australia also have issued warnings. Advisors to the German
government have recommended that the herb be available
only by prescription. People who experience early symp-
toms of liver damage—which may include fatigue, nausea,
abdominal pain, loss of appetite, and jaundice (yellowing of
the skin and whites of the eyes)—should consult their
health-care providers promptly. 

HIV in Natural Killer and CD4 Cells
Researchers reported in the May 14, 2002 issue of the

Proceedings of the National Academy of Sciences that natural
killer (NK) cells, a type of immune system white blood cell,
can be infected by HIV and may be reservoirs for the virus.
NK cells are lymphocytes that contain chemical granules
and act as a first line of defense, destroying cells that are
cancerous or infected with microorganisms. George
Pavlakis, MD, from the National Cancer Institute and col-
leagues examined ten treatment-naive HIV positive persons
who had been taking HAART for 1–2 years. While combina-
tion therapy reduced HIV viral load, viral material still could
be detected in NK cells as well as in CD4 helper T cells. “Not
only do these cells get infected,” said Dr. Pavlakis, “they stay
infected even with antiretroviral therapy.” 

It has long been known that CD4 cells and macrophages
also serve as HIV reservoirs. In the May 2, 2002 issue of
Nature researchers confirmed a long-standing suspicion that
HIV specifically targets CD4 cells that are programmed to
attack the virus. Daniel Douek, MD, of NIAID and colleagues
studied immune cells from 12 HIV positive individuals and
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found that HIV-specific memory CD4 cells contained 2–5
times more HIV genetic material than non-HIV-specific
memory CD4 cells. The research team also looked at four
individuals who underwent structured treatment interrup-
tions (STIs). They found that stopping antiretroviral drugs
led to a rebound in HIV viral load, which in turn spurred an
increase in HIV-specific CD4 cells, thus providing the virus
with more potential cells to infect. The researchers noted
that their results imply that treatment interruptions should
be done with extreme caution. The results also suggest that
stimulating HIV-specific CD4 cell production may be a risky
HIV vaccine strategy.  

Measles Suppresses HIV
Researchers from Johns Hopkins University in

Baltimore, Maryland, reported in the April 15, 2002 issue of
the Journal of Infectious Diseases that measles appears to
suppress HIV. The research team looked at 93 HIV positive
children in Zambia infected with the measles virus. They
found that while the measles virus was most active, HIV
replication was inhibited. William Moss, MD, said that the
researchers were surprised by the results; they had expected
that, because measles usually suppresses the immune sys-
tem, HIV replication would increase during measles infec-
tion. Instead, immune system activation in response to
measles led to increased CD8 killer T cell counts and a tem-
porary suppression of HIV. After the children recovered
from measles, their HIV viral loads once again increased. A
similar effect has been seen with scrub typhus, a bacterial
infection that is much less common than measles.

Gene Mutation May Make 
Whites Less Susceptible to HIV 

Harold Burger, MD, of the Wadsworth Laboratory in
Albany, New York, and colleagues reported results at the
February Retrovirus conference that may shed light on why
the rate of heterosexual HIV transmission in the U.S. and
Europe is lower than the rates in Asia and Africa. Dr.
Burger’s team compared 2,047 HIV positive U.S. women
and 558 HIV negative women matched for race and age.
They found a statistically significant difference in the 
frequency of the delta-32 gene mutation, which has been
shown to be protective against HIV infection. People with
two delta-32 alleles (a persons has two alleles for each gene,
one from each parent) produce abnormal CCR5 cell surface
receptors; because HIV does not recognize the receptor, it
cannot infect the cell. People with one delta-32 allele appear
to be partially protected. The researchers found that HIV
negative women were about twice as likely to have the pro-
tective gene mutation. Among white women, 1.2% of HIV
negative women had at least one delta-32 allele compared
with 0.6% of HIV positive women. In addition, they found
that white women had a considerably higher frequency of

the delta-32 mutation than African-American women (1.2%
vs 0.2% for HIV negative women; 0.6% vs 0.1% for HIV
positive women). The researchers suggested that the lower
frequency of the genetic mutation in non-Caucasians may
increase their susceptibility to HIV infection.

HIV Treatment Effective 
in Older Persons

Older people with HIV respond at least as well to anti-
retroviral therapy as their younger counterparts, according
to research published in the April 2002 issue of the Journal
of the American Geriatrics Society. Kenneth Schmader, MD,
of Duke University in Durham, North Carolina, and 
colleagues looked at the effectiveness of antiretroviral thera-
py in 101 HIV positive persons aged 50 years or older and in
202 people aged 18–39. The two groups experienced similar
CD4 cell count increases, and the older participants were
more likely to achieve an undetectable viral load (47% in
the older group vs 34% in the younger group). The new
research contradicts a prevalent belief that older people do
not benefit as much as younger people from anti-HIV thera-
py. Past research has shown that older HIV positive people
progress more rapidly to AIDS than do younger individuals,
but those studies were conducted before the advent of
HAART. Dr. Schmader and colleagues suggested that older
people may be more likely than younger people to adhere to
complex anti-HIV regimens.

While older and younger people derive similar benefit
from HAART, it appears that older people face a greater risk
from foregoing antiretroviral therapy. At the February
Retrovirus conference researchers from Johns Hopkins pre-
sented results showing that HIV positive people over age 50
with CD4 cell counts below 200 cells/mm3 who did not take
HAART had twice the mortality rate of younger people who
were not treated.

Birth Control Linked to Aggressive HIV
New research in Africa suggests that women who use

hormonal contraceptives may be more likely to develop
what researchers call “more aggressive” HIV infection. The
research team, from the Fred Hutchinson Cancer Research
Center in Seattle, Washington, studied 115 HIV positive
female sex workers in Mombassa, Kenya. Women who were
taking hormonal contraceptives—primarily birth control
pills or injectable progesterone (Depo-Provera)—were 5–7
times more likely than women not taking such contracep-
tives to become infected with multiple strains of HIV, which
appears to lead to more rapid disease progression. Julie
Overbaugh, PhD, an author of the study, suggested that hor-
monal contraceptives may cause thinning of the vaginal lin-
ing and also may increase the number of cells in the genital
tract that are susceptible to HIV infection. The research was
presented at the February Retrovirus conference.
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Mother’s Anti-HIV Therapy 
Associated with Infant Seizures

A French research team reported in the February 16,
2002 issue of The Lancet that use of anti-HIV drugs by preg-
nant women appears to increase their babies’ risk of febrile
seizures. Such seizures, which typically occur in children
under five years of age, are associated with high fevers; they
are not linked to epilepsy. The researchers looked at data
from over 4,400 infants in the French Perinatal Cohort. Most
of the children were HIV negative; a majority had been
exposed to anti-HIV drugs in the womb, during delivery, or
after birth. Overall, febrile seizures were uncommon, occur-
ring in just 30 children. However, children who had been
exposed to anti-HIV drugs were twice as likely as unexposed
children to experience seizures. There were no significant
differences in seizure rates based on which specific drugs
children had received. Febrile seizures generally are not life-
threatening, but may affect brain function. The researchers
are conducting follow-up studies to see if these children
exhibit mental development problems. Study author
Stephane Blanche said these results should not discourage
women with HIV from using antiretroviral medications during
pregnancy because the risk of seizures is small and the
drugs have been shown to greatly reduce the risk of mother-
to-child HIV transmission. 

Cocaine Speeds HIV Progression
According to a study published in the March 1, 2002

issue of the Journal of Infectious Diseases, cocaine use accel-
erates the progression of HIV disease in mice. Researchers
from the University of California at Los Angeles AIDS
Institute studied specially bred HIV-infected laboratory mice
with human CD4 cells. The mice were administered injected
cocaine or a saline solution placebo. The mice exposed to
cocaine experienced a greater CD4 cell decline and higher
HIV viral loads. After ten days the cocaine-exposed mice had
nine times fewer CD4 cells and 200-fold higher viral loads
than unexposed mice. It is not known how cocaine stimu-
lates HIV, although cell surface receptors or cytokines may
play a role. Study author Gayle Baldwin, MD, suggested that
the effect would likely be similar in humans. Previous
research has shown that HIV disease progresses more rapid-
ly in cocaine users, although this may be related to other
factors such as poor diet or repeated exposure to different
strains of HIV. While other experts maintain that more
research is needed before Dr. Baldwin’s conclusion can be
verified, most nevertheless recommend that people with HIV
should avoid cocaine.

Promising HCV and HBV Treatments 
Clinical trial results indicate that a new form of pegylat-

ed interferon—Hoffmann-La Roche’s Pegasys—is highly
effective in suppressing HCV when used in combination

with the antiretroviral drug ribavirin (Rebetol). Pegylated
interferon is a longer-acting formulation of interferon-alpha
that can be injected less often. At the 37th annual meeting
of the European Association for the Study of the Liver, held
this past April in Madrid, Spain, Donald Jensen, MD, from
Rush-Presbyterian-St. Luke’s Medical Center in Chicago and
colleagues presented results from a trial involving nearly
1,300 participants at 99 medical centers worldwide, includ-
ing 29 in the U.S. (the Global 942 study). The study showed
that Pegasys plus ribavirin led to a sustained virological
response (undetectable viral load six months after the end
of treatment) in 61% of study participants—the highest
HCV suppression rate ever reported. Breaking this down by
HCV genotype, Pegasys/ribavirin suppressed the virus in
51% of participants with genotype 1 and in 78% of those
with genotypes 2 or 3. Genotype 1 is the most common
genotype in the U.S. and is the most difficult to treat. This
study showed that successful treatment for people with
non-genotype 1 HCV can be accomplished with shorter
duration (24 weeks) and lower dose therapy; the best results
for people with genotype 1 were seen with longer duration
(48 weeks) and higher dose therapy. Another formulation of
pegylated interferon—Shering Plough’s Peg-Intron—was
approved by the FDA last year and also has been shown to
be more effective than standard interferon-alpha; in studies
Peg-Intron/ribavirin suppressed HCV in 52% of partici-
pants. Pegasys currently is awaiting FDA approval. Pegasys
and Peg-Intron have yet to be compared in head-to-head trials. 

Studies to date have shown that pegylated interferon is
superior to standard interferon in people coinfected with
HCV and HIV; however, response rates are lower than in
people with HCV alone. At the February Retrovirus confer-
ence Ray Chung, MD, of Massachusetts General Hospital in
Boston and colleagues reported results from a controlled
trial comparing the safety and effectiveness of combination
therapy with ribavirin plus either Pegasys or standard inter-
feron in 133 people coinfected with HCV and HIV (ACTG
5071). After 24 weeks, 44% of those in the pegylated inter-
feron group achieved an undetectable HCV viral load com-
pared with 15% in the standard interferon group. Among
those with genotype 1 HCV, the response rates were 33% for
pegylated interferon and 7% for standard interferon; among
those with genotypes 2 or 3, the respective response rates
were 80% and 40%. CD4 cell counts declined in both
groups (more so in the pegylated interferon group), but HIV
viral load did not increase. Also, in an uncontrolled study
using Peg-Intron in HIV/HCV-coinfected persons, a research
team from Madrid found that 54% of 65 participants
achieved an undetectable HCV viral load at the end of treat-
ment (37% for genotype 1 and 63% for genotypes 2 or 3). 

Several researchers at the Retrovirus conference pre-
sented promising results of treatment for hepatitis B virus
(HBV) infection. Yves Benhamou, MD, and colleagues from
Paris studied 35 HIV/HBV-coinfected subjects who were
receiving combination anti-HIV therapy that included 3TC,
an antiretroviral drug that is active against HBV as well as
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HIV. Adefovir (Preveon) was added to participants’ existing
antiretroviral regimens. After 72 weeks participants experi-
enced a nearly 5-log drop in HBV viral load, and four
achieved an undetectable HBV viral load. Adefovir failed to
win FDA approval for use as an anti-HIV therapy in part due
to its potential for kidney toxicity; toxicity was less of a
problem in this study, which used doses about ten times
lower than those used for HIV. Data from two studies of
tenofovir DF (Viread), a successor to adefovir that can be
taken once daily, showed that the drug was effective against
HBV. A forthcoming trial (ACTG 5127) will compare adefovir
and tenofovir DF in people with HIV/HBV coinfection.

Many HIV Positive People 
Begin Treatment Late

At the February Retrovirus conference researchers from
the CDC reported that two-thirds of people with HIV do not
start antiretroviral therapy in a timely manner. A.D.
McNaughton, MD, and colleagues examined the medical
records of over 4,000 people at 100 clinics in ten U.S. cities.
They found that during the five-year period from 1996 to
2000, 33% of people began antiretroviral therapy early (with
CD4 cell counts of 350 or more cells/mm3), 26% initiated
HAART at the generally recommended time (with 250–350
CD4 cells/mm3), and 40% began treatment late (with 250 or
fewer CD4 cells/mm3). African-Americans, Latinos, 
heterosexuals, and injection drug users were more likely not
to receive treatment until they had advanced disease.
Latinos were 1.8 times more likely and African-Americans
were 1.7 times more likely to initiate HAART late. Women
and people under age 25, in contrast, were less likely to start
treatment late. Dr. McNaughton said it was unclear whether
untreated individuals were being diagnosed with HIV dis-
ease later, were accessing care later, or were waiting until
CD4 cell levels fell before starting therapy.

Patricia Flemming, MD, also of the CDC, reported at the
same conference that as many as one-half of people with
HIV in the U.S. either do not know they have the virus or
are not receiving therapy. Dr. Flemming’s team looked at
HIV data from 25 states and used these figures to extrapolate
numbers for states that do not report HIV infections. The
researchers estimated that 180,000–280,000 Americans do
not know they are HIV positive and 223,000 know they are
infected but are not receiving treatment.

Antiretroviral Therapy for 
Developing Countries

In a reflection of the increasing attention devoted to the
global AIDS epidemic, several studies at the Retrovirus con-
ference showed that triple combination antiretroviral thera-
py is feasible and can be effective in developing countries.
Paul Weidle, PharmD, of the CDC and colleagues looked at
the used of triple combination therapy in over 200 Kenyans

with advanced HIV disease. Sixty percent had undetectable
viral loads after six months, 47% maintained viral suppression
after one year, and 32% still had undetectable viral loads
after two years. Notably, the subjects in this study attended
private medical practices and could afford to pay for their
drugs, so were not representative of the poorest people who
must rely on public health resources. Other studies in
Senegal and India found that treatment success rates were
similar to those in developed countries. Although many
have argued that the complexity of antiretroviral regimens
and the lack of health-care infrastructure and resources in
poor countries would make use of anti-HIV drugs difficult or
even dangerous, the main roadblock appears to be the cost
of the drugs.

In related news, the World Health Organization (WHO)
in April released guidelines for HIV treatment in developing
countries. The guidelines recommend triple combination
regimens and include information about when to start ther-
apy, how to determine whether treatment is working, how
to alter failing regimens, and what laboratory tests should
be done. While the recommendations are similar to standards
of care in the U.S. and Europe, there are some differences.
For example, the WHO guidelines recommend treatment for
people with CD4 cell counts below 200 cells/mm3 rather
than below 350 cells/mm3 as in the most recently revised
U.S. federal HIV treatment guidelines. The WHO recom-
mendations also allow for starting treatment on the basis of
clinical condition when laboratory tests are not available. In
addition, the WHO added ten new antiretroviral drugs to its
essential medications list; nevirapine and AZT previously
were included for reducing mother-to-child transmission.
The list, updated every two years, includes drugs that the
agency identifies as essential to treat major diseases and
that governments are encouraged to make available. 

Meanwhile, at its April board meeting in New York City,
the Global Fund to Fight AIDS, Tuberculosis, and Malaria
awarded its first grants. In the first round of funding $378
million was distributed to 40 programs in 31 countries. Over
50% of the money will fund projects in Africa. Eighteen
additional proposals were slated for fast-track approval,
which will bring the total amount awarded to $616 million.
At the same meeting the board also announced the appoint-
ment of Richard Feachem, MD, as executive director of the
Fund. Dr. Feachem is director of the Institute for Global
Health, a joint initiative of UCSF and UC Berkeley.

Liz Highleyman is a freelance medical writer and editor
based in San Francisco.
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in People with HIV

Liz Highleyman

In the past few years disturbing reports

have begun to accumulate about young,

relatively healthy HIV positive men

who have developed heart disease or

suffered heart attacks. Researchers and

health-care providers treating people

with HIV are taking these reports seri-

ously, and increasing attention has been

devoted to cardiovascular disease at

recent medical conferences.

It remains to be determined whether

these cardiovascular manifestations are

attributable to HIV infection itself, to

antiretroviral drug therapy, to a high

prevalence among HIV positive people of

traditional risk factors that pose a dan-

ger for the population at large—such as

tobacco smoking, older age, male sex,

and family history—or to some other

not-yet-known factors. 

Heart disease in people with HIV

remains poorly understood and continues

to generate considerable fear and con-

troversy. But there is good reason to

believe that common-sense risk reduc-

tion strategies can help delay or prevent

cardiovascular problems such as athero-

sclerosis, heart attacks, and strokes. (For

an explanation of cardiovascular condi-

tions, see the sidebar on page 12).CA
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What’s the Problem?
By 1998 health-care providers had

begun to report on small numbers of
young HIV positive people who had
experienced coronary heart disease.
Many researchers and advocates came
to suspect that such events might be
related to the elevated levels of blood
fats—in particular cholesterol and
triglycerides—that were being observed
in people taking highly active anti-
retroviral therapy (HAART), especially
the then-new protease inhibitor (PI)
drugs. Numerous studies were under-
taken in an attempt to understand the
phenomenon.

Conflicting Results
Max David, MD, of the University

of Cincinnati College of Medicine and
colleagues reported in the January 1,
2002 issue of Clinical Infectious
Diseases that duration of antiretroviral
therapy was associated with ischemic
heart disease in people with HIV. The
researchers compared data from 16
HIV positive people with cardiovascular
disease and 32 HIV positive people
without heart disease. The group with
cardiovascular disease had a lower
mean CD4 cell nadir (lowest ever
count) and longer exposure to nucleoside
reverse transcriptase (NRTI) drugs;
both factors may be markers for a
longer duration of HIV infection.
However, use of PI drugs was similar
in both groups. 

In contrast, M. Mary-Krause, MD, of
INSERM in Paris and colleagues reported
at the 8th Conference on Retroviruses
and Opportunistic Infections (the
Retrovirus conference) in February 2001
that in a French cohort, myocardial
infarction rates increased with dura-
tion of PI use. Fifty-four heart attacks
occurred among 19,795 HIV positive
men who had taken PIs. The incidence
rate was 8.9 per 10,000 person-years
among those taking PIs for less than 18
months, 19.2 among those taking PIs
for 18–29 months, and 34.7 among
those taking the drugs for more than
30 months (although there were few
people in the latter group); the expected
incidence rate in the general population

(matched for age and sex) is 10.8 per
10,000 person-years. Unfortunately,
this study did not control for additional
cardiovascular risk factors.

Michel Duong, MD, of Hôpital du
Bocage in Dijon, France, and col-
leagues presented a study of heart dis-
ease risk factors at the 41st Interscience
Conference on Antimicrobial Agents and
Chemotherapy (ICAAC) in December
2001. The researchers analyzed coro-
nary heart disease risk factors in a
group of 99 HIV positive people using
HAART who had no known history of
heart disease. Participants underwent
an exercise stress test to detect silent
myocardial ischemia. (In a stress test,
a subject exercises on a treadmill while
electrocardiogram and blood pressure
tests are done.) The researchers found
no statistically significant differences
in type or duration of antiretroviral
therapy, length of HIV infection, viral
load, or CD4 cell count between those
who had positive stress tests (that is,
those with evidence of myocardial
ischemia) and those with negative
stress tests. Evidence of ischemia was
statistically associated with older age,
obesity, and elevated cholesterol level.

Retrovirus Conference 
Clarifies Little

The 9th Retrovirus conference 
in February 2002 did little to clarify 
matters, with different research teams
presenting conflicting data. Scott
Holmberg, MD, from the Centers for
Disease Control and Prevention (CDC)
and colleagues followed 5,676 HIV
positive people at nine clinics (the
HOPS cohort) from 1993 to 2001.
Slightly more than half the group used
PI-based regimens. Although uncommon
overall, 13 of 3,013 participants taking
PIs suffered myocardial infarctions
during the study period, compared
with just two of 2,663 participants not
using PIs. Although people taking PIs
were more than five times as likely to
have a heart attack, no increased risk
was observed for angina or strokes. 

On the other hand, a study by
Samuel Bozzette, MD, of the University
of California at San Diego and colleagues
detected what appears to be a slight

decline in heart disease and strokes
since the advent of HAART. Dr. Bozzette’s
team examined the medical records of
36,766 HIV positive patients at U.S.
Veterans Administration medical cen-
ters over the same eight-year period.
During this time there were 1,800 hos-
pital admissions and 500 deaths due to
cardiovascular or cerebrovascular dis-
ease. Since 1997 rates of hospital
admissions and deaths due to heart
attack or stroke have fallen compared
to the rates prior to the availability of
PIs; over the course of the study period,
heart attack and stroke admission and
mortality rates declined 10–20%. The
researchers concluded that their find-
ings did not support an association
between PI, NRTI, or non-nucleoside
reverse transcriptase inhibitor (NNRTI)
use and excess cardiovascular or cere-
brovascular problems. However, the
results of this study may reflect the fact
that by 1997 health-care providers
were prescribing statins and other lipid-
lowering therapies for HIV positive
people with high blood fat levels. 

A smaller study by Daniel Klein,
MD, and Leo Hurley, MPH, of Kaiser
Permanente in Oakland, California,
also did not detect an increase in car-
diovascular events among 4,159 HIV
positive men in the Kaiser health-care
system since the introduction of PIs.
Between 1996 and 2001 there were 72
hospitalizations for coronary heart dis-
ease, including 47 myocardial infarc-
tions. Rates of cardiovascular problems
did not differ significantly between
those taking and not taking PIs, or
between those taking and not taking
any antiretroviral therapy. However,
the researchers did find that cardiovas-
cular events were almost twice as likely
among HIV positive participants com-
pared with HIV negative participants
(6.5 vs 3.8 events per 1,000 person-
years). The researchers found “no
effect of treatment type” on heart dis-
ease, and suggested that the higher
rate in people with HIV may be due to
chronic infection or other cofactors. 

Carl Fichtenbaum, MD, and col-
leagues from the Cincinnati College of
Medicine in Ohio evaluated 111 HIV
positive people and 25 HIV negative
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Cardiovascular (heart and blood
vessel) disease is the single
largest cause of death for both
men and women in the United
States. Various cardiovascular
manifestations are described
below. Symptoms of cardiovascular
disease may include shortness of
breath, fatigue, dizziness, fainting,
and chest pains (which may
extend to the arms, shoulders,
back, neck, or jaw), especially 
during exertion. People who expe-
rience these symptoms should
seek prompt medical attention.

Atherosclerosis refers to narrowing
and hardening of large and medium-
sized arteries due to the buildup of
plaques on blood vessel walls, a
process that usually takes many years.
Plaques are composed of material
such as cholesterol, cellular debris,
mineral deposits, and scar tissue. As
plaques build up, the walls of the
artery thicken while the open passage-
way (lumen) becomes narrower,
allowing less blood to flow through.
When this happens, the heart must
work harder to pump blood. In addi-
tion, plaques may rupture or damage
the endothelial lining of vessels, leading
to the formation of blood clots. Such
clots may further block the affected
artery, and may break off and
become lodged in vessels elsewhere
in the body.

Coronary heart disease (CHD), also
called coronary artery disease
(CAD), is atherosclerosis affecting 
the three coronary arteries that supply
the heart. As these arteries become
clogged, they are unable to deliver
adequate oxygen and nutrients to the
heart muscle, potentially leading to
ischemia or heart attack. Artery

controls. They found that the ten-year
risk of progression to coronary heart
disease was 4% among HIV positive
participants compared with 1% among
HIV negative participants. Additionally,
among the HIV positive participants,
heart disease risk was 6% for those
treated with PIs compared with 3% for
PI-naive participants. 

Finally, results presented at the
XIV International AIDS Conference

held in Barcelona, Spain, in July 2002
offer perhaps the strongest evidence to
date of an association between PIs and
cardiovascular disease. Giorgio Barbarini,
MD, of University La Sapienza in Rome
and colleagues studied 1,200 HIV pos-
itive persons, half receiving regimens
containing a PI and half taking PI-sparing
combinations. After three years there
were 23 new-onset cardiovascular
events (12 heart attacks, 11 cases of
angina) in the PI arm compared with
two cases in the PI-sparing arm. The
factors most highly associated with
heart disease were elevated cholesterol
and triglyceride levels, lipodystrophy,
increased levels of fibrinogen (a pro-
tein that promotes blood clotting), and
smoking; notably, all participants in
this study were smokers. 

Why Does It Happen?
Cardiovascular Risk Factors

Studies of the general population
have provided a good understanding of
the biology of cardiovascular disease
and risk factors for problems such as
atherosclerosis, heart attacks, and
strokes. Prominent among these is the
Framingham Heart Study, a 50-year
longitudinal study begun in 1948 
in Framingham, Massachusetts, that

eventually involved some 10,000 people
over two generations. Using population
data, researchers have developed cal-
culations to show how various factors
affect heart disease risk. (See sidebar
on page 13 for a list of cardiovascular
risk factors.)

Some heart disease risk factors are
related to demographics. Because ath-
erosclerosis develops over many years,
older people (men over age 45 and

women over age 55) are most likely to
experience adverse cardiovascular
events. In general, coronary heart dis-
ease is uncommon in young people
unless they have a genetic predisposition
or multiple risk factors. However, ath-
erosclerosis may begin to develop in
young adults well before obvious
events such as ischemia or heart
attacks occur. Men are more likely to
develop heart disease than women.
Estrogen has long been thought to play
a protective role in women; however,
the value of hormone replacement
therapy to reduce cardiovascular dis-
ease in postmenopausal women is now
disputed.

Other factors are related to
lifestyle. Tobacco smoking is one of the
clearest cardiovascular risk factors. In
the Caerphilly Heart Study, which fol-
lowed more than 2,500 men in a Welsh
town between 1979 and 1983, smokers
had a 2.3-fold increased risk of heart
disease. Studies also have shown that
cocaine use may cause more rapid car-
diovascular disease progression, and
the drug is known to trigger heart
attacks. 

Diet also plays a role. A diet high
in saturated fat and/or cholesterol may
predispose a person to atherosclerosis,
while a diet high in sodium promotes

Some experts believe that the emergence of heart

disease in people with HIV is due to a high preva-

lence of traditional risk factors.

Common
Cardiovascular
Conditions
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blockages may be treated with
angioplasty (in which a device is
inserted into an artery to open it up, for
example by inserting a stent, inflating
a balloon, or cutting out plaque with a
laser) or bypass surgery (in which blood
is routed around the blocked artery
through a blood vessel graft).

Peripheral arterial disease refers to
reduced blood flow through the arteries
in the extremities (the arms and legs),
which may be due to atherosclerosis
or blood clots that block the vessels.

Ischemia refers to lack of oxygen.
Myocardial ischemia (also called
ischemic heart disease) is a condi-
tion in which the heart muscle does not
receive enough oxygen. Typically this
is due to atherosclerosis affecting the
coronary arteries.

Angina pectoris (angina, for short)
refers to chest pains, often a symptom
of ischemia. People with angina may
experience tightness, heaviness, pres-
sure, or pain on the left side of the
chest, which may extend to the arms,
shoulders, back, neck, or jaw. Other
symptoms may include shortness of
breath, sweating, and a feeling of 
nausea, indigestion, or “heartburn.”
Often angina is brought on by exertion.
Angina may be a warning sign of an
impending heart attack and should be
promptly brought to the attention of a
health-care provdier. Sublingual (under
the tongue) nitroglycerin may be used
to quickly open blocked blood vessels
in people experiencing angina.

Myocardial infarction (MI), also
called a heart attack or a cardiac or
coronary arrest, occurs when the
coronary arteries serving the heart
become completely blocked, often by
a blood clot. This deprives the heart of
oxygen and can lead to the death of
heart muscle tissue. Heart attack
symptoms are similar to those of 
angina, but may last longer; symptoms
that persist for 30 minutes or more
usually indicate a heart attack. About

high blood pressure in some people.
Obesity is associated with a greater
risk of heart disease, especially excess
abdominal fat (the so-called “pot
belly” or “spare tire”). Sedentary people
are more likely to develop cardiovas-
cular disease; conversely, exercise has
a protective effect.

High levels of blood fats—notably
total cholesterol, low-density lipopro-
tein (LDL) cholesterol, and triglyc-
erides—are a major cardiovascular risk
factor. In the Caerphilly study, people
with a total cholesterol level above 200
mg/dL had a 1.5-fold increased risk of
heart disease, while those with a
triglyceride level above 175 mg/dL had
a 1.8-fold increased risk. LDL choles-
terol contributes to the formation of
plaques on artery walls (atherosclero-
sis). In contrast, high-density lipoprotein

(HDL) cholesterol protects against
heart disease; in the Caerphilly study,
HDL levels below 40 mg/dL were asso-
ciated with a 1.4-fold increased risk.
(See page 22 for more information on
blood lipids.)

Other metabolic factors associated
with increased cardiovascular risk
include high blood glucose levels,
insulin resistance (reduced sensitivity of
cells to the action of insulin), and dia-
betes; in the Caerphilly study, people
with diabetes had a 2.3-fold increased
risk of heart disease. Hypertension also
is known to predispose people to heart
disease; those with blood pressure over
140/90 had a 1.5-fold increased risk in
the Caerphilly study.

Finally, studies have shown that var-
ious biochemical factors including C-
reactive protein (a chemical that signals

• Male sex

• Older age (over age 45 for males, over age 55 for females)

• Family history of cardiovascular disease (heart disease in an
immediate male relative—father or brother—under age 55
or an immediate female relative—mother or sister—under
age 65)

• Tobacco smoking

• Obesity

• Abdominal fat accumulation

• High-fat diet

• Sedentary lifestyle

• “Type A” personality (impatient, competitive, easily irritated)

• High total cholesterol level

• High low-density lipoprotein (LDL) cholesterol level

• Low high-density lipoprotein (HDL) cholesterol level

• High triglyceride level

• High blood pressure (hypertension) above 140 systolic and/or
above 90 diastolic

• Diabetes

• High blood glucose level

• Insulin resistance

Risk Factors

CA
R

DI
OV

A
SC

U
LA

R DISEASE 



14 BETA Summer/Autumn   2002

25% of heart attacks are “silent” with
few or no symptoms. A heart attack is
a medical emergency that requires
immediate attention.

A cerebrovascular accident (CVA),
better known as a stroke or brain
attack, occurs when blood flow to
the brain is interrupted. This can 
happen when a blood clot forms in 
a vessel supplying the brain (a 
thrombotic stroke), when a clot 
travels from somewhere else in the
body and lodges in one of the brain’s
small vessels (an embolic stroke), or
when vessels in the brain rupture (a
hemorrhagic stroke). When the brain
is deprived of oxygen, cells in the
immediate area die (called an infarct)
and chemical changes occur that can
injure surrounding tissue. Signs of a
stroke may include sudden numb-
ness, weakness, or paralysis of the
face or extremities (especially on one
side of the body); confusion, difficulty
speaking, vision problems, or loss of
balance and coordination; severe
headache; and brief loss of con-
sciousness. A stroke is a medical
emergency that requires immediate
attention. Rapid treatment—within
about three hours—with a neuro-
protective drug such as tissue 
plasminogen activator (TPA) can 
help limit long-term brain damage.

Congestive heart failure (CHF)
refers to any condition in which the
heart cannot properly pump blood.
This may be due to a variety of causes
including coronary heart disease,
heart valve damage, cardiomyopathy,
heart infection, or congenital heart
defects. When blood is not pumped
out of the heart efficiently, blood
returning to the heart may back up,
causing congestion in tissues and
organs. Treatments for heart failure
include daily aspirin to “thin” the
blood and reduce clotting, angiotensin-
converting enzyme (ACE) inhibitors 
to control blood pressure and reduce
blood volume, beta blockers to slow
heart rate and control arrhythmia,

inflammation), fibrinogen, plasminogen
activator inhibitor (a chemical that
interferes with tissue plasminogen acti-
vator, an enzyme that dissolves blood
clots), and homocysteine (an amino
acid) may play a role in the develop-
ment of cardiovascular disease.

Some experts believe that the
emergence of heart disease in people
with HIV is due to a high prevalence of
traditional risk factors. A majority of
people with HIV and AIDS in North
America and Europe are male, and as
effective treatment delays HIV disease
progression, an increasing proportion
are approaching the age at which cardio-
vascular events typically occur in the
general population. To combat wasting,
some people with HIV consume high-
fat diets, and others are sedentary due
to fatigue and illness. In addition, sev-
eral studies have shown that a higher
percentage of HIV positive people
smoke tobacco compared with the gen-
eral population; for example, 50% of
those in Rainer Weber’s DAD database
(described below) were smokers. All of
these risk factors may interact with
metabolic side effects of antiretroviral
therapy to increase cardiovascular risk. 

HIV Infection and Heart Disease
In the early years of the AIDS epi-

demic, many people were afflicted with
life-threatening opportunistic illesses
(OIs), and health-care providers and
people with HIV tended to focus on
immediate rather than long-term man-
ifestations of the disease. 

Even before the advent of HAART,
it was clear that HIV positive people
were prone to fat metabolism disorders.
People with HIV—especially those with
advanced immune deficiency—often
were observed to have high triglyceride
levels, particularly if they had wasting
syndrome. But they tended to have low
cholesterol levels, both LDL and HDL.
Although HAART has been shown to
increase total and LDL cholesterol levels
(discussed below), currently approved
antiretroviral drugs are not known to
decrease HDL levels. Therefore, some
degree of increased cardiovascular risk
likely exists in HIV positive people
regardless of treatment status.

Some experts believe that chronic
HIV infection itself increases heart dis-
ease risk. For example, certain
cytokines—such as interferon-alpha
and tumor necrosis factor—that may
be present at high levels in people with
HIV appear to interfere with lipid
metabolism. Chronic inflammation
may contribute to atherosclerosis. In
addition, HIV infection has been
associated with heart muscle damage
(cardiomyopathy). Also, people with
compromised immune systems are
more likely to develop heart infections,
and injection drug users are particularly
prone to endocarditis.

Finally, many people with HIV have
taken androgens and anabolic steroids
to combat conditions such as wasting
and abnormal body fat redistribution.
These hormones can increase blood
viscosity (thickness), and may inter-
fere with blood flow and increase the
risk of high blood pressure.

Lipodystrophy and 
Metabolic Abnormalities

Beginning in 1998—two years
after the advent of HAART—people
with HIV and their health-care
providers began to report unusual
metabolic problems that appeared to
be linked to the new drug combina-
tions. Among these were body fat
redistribution, fat accumulation (e.g.,
in the abdomen, back of the neck, and
breasts), loss of fat in the face and
extremities, elevated blood fat levels
(hyperlipidemia), elevated blood glu-
cose levels (hyperglycemia), and
insulin resistance (a potential precursor
to diabetes). These manifestations are
sometimes collectively referred to as
“lipodystrophy syndrome,” although
experts have not agreed upon an exact
definition. 

To date lipodystrophy syndrome
has most strongly been associated with
PIs, but metabolic side effects also
have been linked to NRTIs and NNRTIs.
Fat abnormalities have even been seen
in HIV positive people who have never
taken antiretroviral therapy, lending
weight to the theory that HIV infection
itself contributes to such manifestations.
Many experts believe that metabolic
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calcium channel blockers to reduce
blood pressure and relax blood 
vessels, digitalis derivatives to increase
the heart’s pumping efficiency, diuretics
to eliminate excess fluid, and/or
vasodilators to expand blood vessels.

Hypertension, or high blood 
pressure, can be caused by a 
variety of factors. In the case of 
atherosclerosis, it is due to thickening
of arterial walls, which forces the
heart to work harder to pump blood
through the narrowed vessels.
Hypertension increases the risk of
heart attack, stroke, and kidney fail-
ure. The so-called “silent killer,”
hypertension often has no symptoms;
if symptoms do occur they may
include sweating, heart palpitations,
headaches, and dizziness. Blood 
pressure is expressed as two numbers
(for example, 120/80). The upper 
number is systolic pressure, measured
while the heart is contracting; the
lower number is diastolic pressure,
measured while the heart is resting
between beats.

Pulmonary hypertension (PH)
refers to high blood pressure in the
pulmonary artery that carries blood
from the heart to the lungs, typically
due to narrowing of the pulmonary
artery and associated vessels. The
right ventricle of the heart must work
harder to force blood through the 
narrowed vessels, potentially leading
to right ventricle congestive heart fail-
ure or heart attack. Symptoms of PH
may include shortness of breath,
fatigue, dizziness, and fainting. While
the condition is uncommon in the
general population, studies show that
HIV positive people are many times
more likely to develop PH.

Thrombosis refers to the formation
of a blood clot within a vessel. Clots
often develop in the deep veins of 
the legs (deep vein thrombosis),
but also may form in other parts of
the body, including the heart. Deep
vein thrombosis is most likely to
occur when blood flow is restricted,

changes in people with HIV are due to
a combination of HIV infection,
immune system recovery, antiretroviral
side effects, and perhaps other not-yet-
determined factors. (For more on
lipodystrophy see “Body Fat Changes:
More than Lipodystrophy,” BETA,

January 1999, page 23; and “HAART
Attack: Metabolic Disorders during
Long-Term Antiretroviral Therapy,”
BETA, April 1999, page 10.)

Altered body fat metabolism may
contribute in several ways to increased
cardiovascular risk. Some people with
lipodystrophy syndrome develop accu-
mulations of fat around the midsection
(the so-called “protease paunch”) and
visceral abdominal fat surrounding the
internal organs. Studies of the general
population have shown that abdominal
fat accumulation (indicated by a waist-
to-hip ratio greater than 1) is a risk fac-
tor for heart disease. 

Likewise, high blood glucose levels,
insulin resistance, and diabetes are
known risk factors for cardiovascular dis-
ease among the population at large.
Different studies have detected varying
increased rates of insulin resistance in
people using PIs, although it is not yet
known whether this is clinically relevant.

Hyperlipidemia
Among the side effects associated

with antiretroviral therapy, high blood
lipids are the most likely to lead to an
increased rate of heart disease among
HIV positive people. Because general
population studies have shown that
high total cholesterol and triglyceride
levels are associated with increased
risk, when hyperlipidemia began to be

seen in people taking HAART, health-
care providers and advocates worried
that this might be a warning sign of an
impending increase in cardiovascular
problems among people with HIV.

Hyperlipidemia is quite common
among people taking antiretroviral

drugs; some studies have found rates
higher than 50% in people taking first-
generation PIs. Total cholesterol levels
as high as 1,000 mg/dL have been
seen. (The National Cholesterol
Education Program defines total cho-
lesterol levels above 240 mg/dL as pre-
senting a high risk for cardiovascular
disease). High blood fat levels have
been most clearly associated with PIs,
but also are seen to a lesser extent in
some people taking NNRTIs. PIs are
believed to cause hyperlipidemia by
interfering with proteins that regulate
fat metabolism. All approved PI drugs
have been linked to hyperlipidemia,
with ritonavir (Norvir), saquinavir
(Fortovase), and lopinavir/ritonavir
(Kaletra) being the worst offenders. 

In an attempt to better understand
the relationship between antiretroviral
therapy and heart disease, Rainer
Weber, MD, of the University Hospital
in Zurich, Switzerland, and colleagues
looked at a database containing infor-
mation on over 20,000 HIV positive
participants in 11 large prospective
cohort studies in North America,
Europe, and Australia (the DAD study);
results were presented at the December
2001 ICAAC. Elevated total cholesterol
levels were least common in people
who had never taken antiretroviral
drugs. Increasing rates of elevated total
cholesterol were observed in people

To date lipodystrophy syndrome has most 

strongly been associated with PIs, but metabolic

side effects also have been linked to NRTIs 

and NNRTIs.
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for example due to poor circulation,
dehydration, or prolonged inactivity. If
a blood clot breaks free, it can travel
through the bloodstream and lodge in
a distant vessel (embolism). A blood
clot that lodges in the lungs is called a
pulmonary embolism; blood clots
that lodge in the brain are a major
cause of strokes. A recent study indi-
cated that HIV positive people under
age 50 are at increased risk for throm-
bosis compared to HIV negative people
of the same age.

Arrhythmia is a disturbance of the
heart’s normal rhythm. The heart may
beat too rapidly (tachycardia), too
slowly (bradycardia), or irregularly.
Normally the heart’s sinoatrial node
emits a regular electrical impulse that
causes the four chambers of the heart
(two atria and two ventricles) to con-
tract in an organized fashion. Heart
rhythm disorders may have various
causes. Although they are often harm-
less, certain types of arrhythmia can
lead to heart attack. Arrhythmia may
be treated with medication or a pace-
maker, a device that provides regular
electrical stimulation that mimics a
properly functioning sinoatrial node.

Cardiomyopathy (or myocar-
diopathy) refers to disease of the
heart muscle itself. The condition may
be inherited or caused by a variety of
factors such as thiamine (vitamin B1)
deficiency, untreated hypertension, or
a viral infection, which may damage
heart muscle cells directly or trigger
the body’s immune system to attack
the heart.

Carditis, pericarditis, and endo-
carditis are infections of the heart.
Carditis is a general term for heart
infection. Pericarditis affects the outer
membrane covering the heart, while
endocarditis affects the heart valves.
People with compromised immune
systems are more prone to heart 
infection. Pericarditis is more common
in people who have autoimmune 

who had taken only NRTIs, those who
had taken NRTIs plus NNRTIs, and
those who had taken NRTIs plus PIs;
those who had taken drugs from all
three classes had the highest incidence
of elevated total cholesterol (44%).

Elevated total cholesterol levels were
associated with higher CD4 cell counts
and lower viral loads. Elevated triglyc-
eride levels also were most often seen
in people who had taken all three
classes of drugs. In addition, 25% of
participants had decreased HDL cho-
lesterol. The same research team pre-
sented results at the February 2002
Retrovirus conference showing that
while people taking either PI-based or
NNRTI-based regimens had elevated
total cholesterol levels, those taking
NNRTI-based regimens had compara-
tively higher HDL levels, potentially
protecting them against cardiovascular
problems. Other studies have suggest-
ed that efavirenz (Sustiva) may
increase HDL.

Switching and Substituting
Concern about the adverse meta-

bolic side effects associated with
HAART has led to some new approach-
es to anti-HIV therapy. Perhaps the
most sweeping change is a shift away
from early treatment in asymptomatic
people with HIV. As reflected in the
most recent treatment guidelines from
the U.S. Department of Health and
Human Services, antiretroviral therapy
is now recommended for asymptomatic

HIV positive people with CD4 cell
counts below 350 cells/mm3 (vs 500
cells/mm3 in the previous guidelines)
and viral loads above 55,000
copies/mL by PCR or bDNA (vs 10,000
copies/mL previously). 

Researchers also have explored the
possibility of structured intermittent
therapy or structured treatment inter-
ruption, in which anti-HIV therapy is
taken on a cyclical basis with careful
monitoring. While small, early studies
have shown that blood fat levels
decrease during periods off drugs, it is
not known whether rising and falling
lipid levels present less cardiovascular
risk than consistently elevated levels.

Because different antiretroviral
drug classes and different drugs within
a class affect fat metabolism to different
degrees, health-care providers have
various options for attempting to 
minimize hyperlipidemia while maxi-
mizing therapeutic benefit. Numerous
researchers have conducted “switch
studies” in which protease-sparing reg-
imens or new PIs with presumably
milder side effects are substituted for
older PIs. 

An entire session at the February
Retrovirus conference was devoted to
switch studies. For example, C. Fisac
from Hospital Bellvitge in Barcelona
found decreased lipid levels after six
months in 92 participants who
switched from a protease-based regi-
men to one containing either abacavir
(Ziagen, an NRTI), efavirenz (an

While small, early studies have shown that

blood fat levels decrease during periods off drugs,

it is not known whether rising and falling lipid

levels present less cardiovascular risk than 

consistently elevated levels.
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NNRTI), or nevirapine (Viramune, also
an NNRTI). Total cholesterol decreased
in all three groups, as did LDL choles-
terol. HDL cholesterol increased signif-
icantly in the efavirenz and nevirapine
groups, but decreased significantly in
the abacavir group. Triglyceride levels
decreased by 29.5% in the nevirapine
group (a statistically significant decline),
9.9% in the abacavir group, and 4% in
the nevirapine group. 

Similar results for a larger group of
460 participants after one year on a new
regimen were presented as a late-break-
er at the same conference by Jose Maria
Gatell, MD, also from the Barcelona
team. This study—the largest switch
study to date—showed that protease-
sparing regimens were well tolerated
and maintained good virological sup-
pression; after 12 months viral load
remained undetectable in 78% of the
nevirapine group, 77% of the abacavir
group, and 74% of the efavirenz group
(using an intent-to-treat analysis).
Although the rate of viral control was
lower in the abacavir group, this was
balanced by fewer people discontinuing
the drug due to side effects.

In early studies the PI amprenavir
(Agenerase) appeared to produce
milder blood lipid increases, but this
has not been consistently borne out in
more recent, larger trials. Researchers
are now holding out hope for the
newest PI, atazanavir (Zrivada).
Studies to date suggest that atazanavir
does not increase LDL or triglyceride
levels as much as other PIs, but does
increase HDL cholesterol, leading to a
more favorable LDL-to-HDL ratio. At
the February Retrovirus conference
Peter Piliero, MD, of Albany Medical
College in New York and colleagues
reported on two clinical trials of
atazanavir in treatment-naive partici-
pants. After 48 weeks, the lipid eleva-
tions seen in those taking nelfinavir
were not seen in those receiving
atazanavir. The researchers went so far
as to conclude, “this suggests that
atazanavir may reduce the risk of cardio-
vascular events in this population.”
(For more information on atazanavir,
see “The HIV/AIDS Drug Pipeline: A
Status Report” on page 29.)

Arterial Dysfunction
In addition to hyperlipidemia,

arterial dysfunction is another poten-
tial cause of increased cardiovascular
risk in people with HIV. Impaired func-
tion of the endothelial cells lining
blood vessels is known to play a role in
the development of atherosclerosis.
Previous studies have shown that PI-
based regimens are associated with
endothelial dysfunction. For example,
James Sosman, MD, of the University
of Wisconsin and colleagues reported
results of a study of arterial function at
the November 2001 meeting of the
American Heart Association. They
found impaired arterial vasodilation
(expansion) as measured by ultra-
sonography in 21 of 28 HIV positive
people using PIs. 

At the February Retrovirus confer-
ence Michael Dubé of Indiana University
in Indianapolis and colleagues presented
data showing that indinavir (Crixivan)
led to endothelial dysfunction in six
HIV negative men (five of them smok-
ers) as determined by measurements of
blood flow in the legs. After four weeks
of indinavir, blood flow was signifi-
cantly impaired compared to baseline.
The drug appeared to interfere with
arterial production of nitrous oxide,
which acts as a vasodilator (an agent
that expands blood vessels and
increases blood flow). The participants
in this study did not experience signif-
icant lipid elevations, suggesting that
arterial dysfunction is independent of
high blood fat levels. The researchers
speculated that insulin resistance, a
side effect of indinavir, may play a role in
endothelial dysfunction. Other research
teams, however, have failed to find an
association between HAART and
endothelial dysfunction. 

Other Biological Mechanisms
High blood pressure (especially

systolic pressure) is a known inde-
pendent risk factor for heart disease.
Data are inconclusive as to whether
HIV infection itself is associated with
hypertension. However, there is evi-
dence that some antiretroviral drugs
increase the risk of high blood pres-
sure. For example, Ross Hewitt, MD,

conditions and who have had certain viral
infections. Endocarditis sometimes
occurs in injection drug users due to
bacteria injected into the bloodstream.
People with congenital heart valve
abnormalities or prior valve damage are
more prone to endocarditis, and may be
given prophylactic antibiotics before 
medical procedures such as surgery or
dental work.

For more information on cardio-
vascular conditions see:

• www.americanheart.org
• www.cardiologychannel.com
• www.nhlbi.nih.gov/health/public/

heart/index.htm

Several measures can help prevent 
cardiovascular disease, including
both lifestyle changes and medical
interventions. The National
Cholesterol Education Program 
recommends a Therapeutic Lifestyle
Changes (TLC) program that
includes a low-fat diet, weight 
control, and increased physical
activity.

Monitoring
All adults should receive periodic blood
lipid profiles; a profile done after fasting
for 8–12 hours is most useful for deter-
mining the various types of lipids in the
blood. (In people with a triglyceride level
above 400 mg/dL, LDL should be meas-
ured separately rather than derived from
an equation.) People starting anti-HIV
therapy should have a fasting lipid pro-
file done before treatment begins and
every 6–12 months during treatment (or
every 1–2 months if baseline lipid levels

CARDIOVASCULAR
RISK-REDUCTION
MEASURES



18 BETA Summer/Autumn   2002

from the State University of New York
at Buffalo and colleagues analyzed
data from 445 people treated with PI-
based regimens. After 200 days of ther-
apy, 32% of those taking indinavir had
developed high blood pressure (140/90
or higher) compared with 19% of
those taking nelfinavir and 18% of
those not using PIs. After 600 days, the
percentages were 53%, 36%, and
34%, respectively. 

Fred Sattler, MD, from the
University of Southern California at
Los Angeles and colleagues compared
data from 42 HIV positive individuals
taking HAART who had lipodystrophy,
42 HIV positive people taking HAART
who did not have lipodystrophy, and
13 HIV negative controls. After an
average of 21 months, hypertension
(over 140 diastolic, over 90 systolic, or
both) was seen in 74% of those with
lipodystrophy and in 48% of HIV posi-
tive people without lipodystrophy.
Participants with an increased waist-to-
hip ratio were significantly more likely
to have high blood pressure. The
authors suggested that elevated blood
pressure may be linked to the constel-
lation of metabolic disorders seen in
people with HIV. They concluded that
the occurrence of hypertension “por-
tends an increased risk for myocardial
infarction, stroke, renal failure, and
peripheral arterial disease,” and rec-
ommended early identification and
management.

Keith Henry, MD, of the University
of Minnesota and colleagues reported at
the February Retrovirus conference that
HIV positive participants using indinavir
were more likely than the general popu-
lation to have high-risk levels of C-reac-
tive protein, a chemical marker of chron-
ic inflammation that is associated with
increased cardiovascular risk. 

Finally, Linda Bausserman, PhD,
from Brown University in Providence,
Rhode Island, and colleagues reported
that HIV positive women had signifi-
cantly elevated levels of cell adhesion
molecules compared with HIV negative
women, although there were no statis-
tical differences in terms of type of
antiretroviral therapy. Cell adhesion

molecules are believed to play a role in
the development of atheroscelerosis,
and are associated with higher heart
attack and stroke risk.

What Does 
It All Mean?
Practical Implications

What are the implications of the
disparate and sometimes conflicting
data on HIV disease, antiretroviral
therapy, and cardiovascular disease?
Will elevated blood fat levels, abdomi-
nal fat accumulation, diabetes, and
high blood pressure in people taking
HAART lead to an increased incidence
of cardiovascular events, as is the case
among those in the general population
with similar risk factors? All evidence
to date indicates that it is still too soon
to know. 

On the one hand, in the words of
Pablo Tebas, MD, “there is not a very
good biological reason to think that
these elevations are not going to be
associated with an increased risk of
cardiovascular disease.” According to
the Adult AIDS Clinical Trial Group
(AACTG) Cardiovascular Disease Focus
Group, “On the basis of precedent in
other disease states, there is reason to
believe that HIV treatment-associated
changes in lipid levels are likely to
result in some degree of increased car-
diovascular risk. It appears likely that
the chronic presence of traditional car-
diovascular risk factors increases risk
regardless of the etiology, and this
same potential certainly exists during
the long-term management of HIV-
infected subjects.” As AACTG focus
group members Oluwatoyin Falusi,
MD, and Judith Aberg, MD, point out,
“Even if [HIV positive] patients are not
at increased risk for cardiovascular dis-
ease, they are at least at the same risk
as HIV negative, age-matched persons
with similar risk factors.”

Beyond studying risk factors, some
researchers have looked for actual evi-
dence of early cardiovascular disease
in people with HIV. In the November 10,
2000 issue of AIDS, Paolo Maggi, MD, of

are high or a person has other risk fac-
tors). Blood glucose also should be
measured before antiretroviral therapy
begins and periodically during treat-
ment. A family medical history and
questionnaire about lifestyle factors is
important in helping assess cardiovas-
cular risk.

Smoking cessation
Quitting smoking, or even cutting down,
is one of the most important steps peo-
ple can take to reduce their cardiovas-
cular risk. In some cases nicotine
patches or gum, or the antidepressant
bupropion (Zyban) may be used to aid
smoking cessation.

Heart-healthy diet
A healthy diet includes reduced
amounts of fats and cholesterol. The
NCEP recommends that 30% or less of
total daily calories should come from
fat. No more than 10% should come
from saturated fat (7% or less if a per-
son is at increased risk for heart dis-
ease). The diet should include no more
than 300 mg cholesterol daily (200 mg
for a person at increased risk for heart
disease). Sodium consumption should
be no more than 2,400 mg per day. The
NCEP also recommends reduced alco-
hol consumption. (However, some stud-
ies suggest that a small amount of
alcohol each day—especially red
wine—may reduce cardiovascular risk).

Healthy weight
Weight loss can help lower LDL and
triglyceride levels and increase HDL
levels. However, if wasting is a problem
it may be difficult to obtain adequate
calories on a very low fat diet. It is
important to consider the relative bene-
fits and risks for each individual. If
more calories are needed, it is better to
obtain them in the form of unsaturated
rather than saturated fat.

Increased physical activity Exercise
can lower LDL and VLDL levels and
raise HDL levels; it also can help lower
blood pressure. Aerobic exercise works
out the heart and lungs. Even moderate
exercise—such as walking 30 minutes
per day several times a week—can
improve cardiovascular health. Note
that anaerobic exercise such as weight
lifting does not improve cardiovascular
fitness.
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LDL—about 30%—was comparable to
that in the population at large. The
other participants with elevated total
cholesterol had only high VLDL,
which is believed to be less athero-
genic (likely to lead to cardiovascu-
lar disease) because the particles are
too large to deposit cholesterol in
artery walls. 

HAART has only been in use for
six years, and cardiovascular disease
generally takes years or decades to

develop. The long-term impact of HIV
infection and antiretroviral therapy on
the heart and blood vessels is only
beginning to be revealed. A majority of
people receiving treatment for HIV still
are relatively young. The complete pic-
ture may only emerge when larger
numbers of people who have taken
anti-HIV drugs for many years reach
their fifties, the age at which cardio-
vascular problems typically begin to
occur. Large, longitudinal cohort studies
spanning many years will be needed to
uncover definitive answers to the ques-
tion of whether HIV infection and/or
antiretroviral therapy increases the
incidence of cardiovascular events in
people with HIV.

Risk vs Benefit
Some researchers have attempted

to quantify the increased risk of heart
disease due to blood lipid elevations
related to HAART, and to weigh this
against the benefits of antiretroviral ther-
apy. Using data from the Framingham
Heart Study, Carl Grunfeld, MD, of the
San Francisco Veterans Affairs Medical

the University of Bari in Italy and col-
leagues reported that 29 of 55 study
participants (nearly 58%) taking PIs
showed evidence of carotid artery dys-
function compared with 7 of 47 PI-
naive participants (15%) and 7 of 104
HIV negative participants (7%). The
carotid arteries in the neck supply
blood to the brain, and plaques in
these vessels are associated with
strokes. In contrast, Michèle Depairon,
MD, of CHUV University Hospital in

Lausanne, Switzerland, and colleagues
found that while carotid and femoral
(leg) artery plaques were significantly
more common in HIV positive people
(93 of 168, or 55%) compared with
HIV negative people (26 of 68, or
38%), there was no independent asso-
ciation with PI use. 

On the other hand, lipid level ele-
vations in people taking HAART may
not be quite as similar as many have
assumed to hyperlipidemia in the gen-
eral population. Stefan Mauss, MD, of
the Center for HIV and Hepatogastro-
enterology in Düsseldorf, Germany,
and colleagues presented results at the
February Retrovirus conference sug-
gesting that a closer look at cholesterol
may be indicated. The researchers ana-
lyzed fasting blood samples from 187
HIV positive participants receiving dif-
ferent types of antiretroviral treatment.
Overall, 45% had high total cholesterol
levels; of these, 14% had elevated LDL
levels, 16% had elevated LDL plus ele-
vated very low-density lipoprotein
(VLDL) levels, and 66% had elevated
VLDL levels only. The rate of elevated

Lipid-lowering drugs 
Drugs that reduce high blood fat 
levels may be used if lifestyle modifi-
cations are not adequate. Studies in
the general population have shown
that cholesterol-lowering drugs suc-
cessfully decrease total and LDL 
cholesterol levels and reduce the risk
of cardiovascular disease. These
drugs have not been thoroughly stud-
ied in people with HIV, but early
results suggest they are effective.
However, some lipid-lowering drugs
can interact with antiretroviral drugs
and should be used with caution.

• Statins are first-line therapy for
high cholesterol in HIV negative
people; they also may help reduce
triglyceride levels. The Adult AIDS
Clinical Trial Group (AACTG)
Cardiovascular Disease Focus
Group recommends starting with
low doses of pravastatin (Pravachol)
or atorvastatin (Lipitor), which are
least likely to interact with PIs.
Lovastatin (Mevacor), simvastatin
(Zocor), and fluvastatin (Lescol) are
metabolized by the same CP450
liver enzyme system as PIs, and
concurrent use can lead to high
drug levels and intensified side
effects; these drugs are contraind-
cated with PIs. Statins may cause
muscle toxicity; one drug in this
class, cerivastatin (Baycol), was
recently removed from the market
for this reason.

• Fibrates are used to treat high
triglycerides or hypercholes-
terolemia accompanied by high
triglycerides. This class includes
fenofibrate (Tricor) and gemfibrozil
(Lopid). According to the AACTG
focus group, these drugs are
unlikely to interact with antiretro-
viral drugs, but this has not been
well studied and they should be
used with caution.

• Bile sequesterants such as
cholestyramine (Questran) and
colestipol (Colestid) are used to
decrease cholesterol levels; 
however, in some cases these
drugs have been associated with
increased triglyceride levels, and
their interactions with antiretroviral

“There is not a very good biological reason to

think that these elevations are not going to be

associated with an increased risk of cardio-

vascular disease.”
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Center calculated that cholesterol and
triglyceride increases in people using
PIs could be expected to lead to a small
average increase in coronary heart dis-
ease—one case per 100 people over 10
years—but that this risk was out-
weighed by the benefits of HAART.
However, in people with additional
risk factors such as smoking, high
blood pressure, male sex, age over 50
years, and/or family history of heart
disease, the additional increase in cardio-
vascular events may be as high as 27
cases per 100 people over 10 years. 

Matthias Egger, MD, of the
University of Bristol in the UK also has
attempted to predict the impact of
HAART-related metabolic changes on
heart disease risk. Dr. Egger applied
relative risk figures from the Caerphilly
Heart Disease Study to a cohort of 113
HIV positive people who had used PI-
based regimens. After calculating
absolute five-year cardiovascular risk
for individuals with and without
lipodystrophy, Dr. Egger estimated that
anywhere between 10 and 200 people
would have to be treated with HAART
to produce a single additional case of
coronary heart disease. He then com-
pared this increase in relative risk to
the benefits of HAART. In people with
low CD4 cell counts and high viral
loads, antretroviral therapy greatly
decreases rates of HIV disease progres-
sion and death. But in those with higher
CD4 cell counts (over 350 cells/mm3)
and lower viral loads (less than 5,000
copies/mL), the risk of HIV disease
progression is already low, and HAART
has less of an impact. Among the latter
group, 100–200 people would need to
receive treatment for three years in
order for one person to benefit. 

Putting it all together, Dr. Egger
estimated, “For 30-year-old men who
don’t smoke and have metabolic com-
plications associated with lipodystro-
phy, 71 need to continue [antiretroviral]
treatment for five years and only one
of them will have a cardiac event. This
will be an acceptable risk for most
patients on HAART.” However, for
older people with additional risk fac-
tors, the picture changes. For example,
a 50-year-old HIV positive man who

smokes and has a high CD4 cell count
and a low viral load may be more like-
ly to develop coronary heart disease
than to benefit from HAART. “While
it’s clear that the benefits of HAART
outweigh the risks of [coronary heart
disease] for many patients, there are
definitely some patients for whom the
reverse may be true.” 

While Dr. Egger concluded that,
“the potential risk of long-term adverse
effects, in particular coronary heart
disease, cannot be ignored when mak-
ing decisions on starting or delaying
[antiretroviral] treatment,” others are
more hesitant to consider forgoing
HAART. According to Dr. Bozzette,
“We don’t think fear of vascular com-
plications should inhibit prescribing of
antiretroviral medicines.” Although Dr.
Holmberg believes that his findings in
the HOPS study may reflect an early
indication of a growing problem, he
agrees that PIs should not be discarded
due to worry about cardiovascular
complications.

Prevention Is Key
As Dr. Egger’s estimates reveal,

many factors besides drug-related
metabolic abnormalities contribute to
a person’s aggregate risk for cardiovas-
cular disease. Studies in the general
population have shown that elevated
blood fat levels alone do not always
lead to heart disease in people without
other risk factors, and that people with
several other risk factors may develop
cardiovascular disease even in the
absence of elevated blood lipids. And
hyperlipidemia itself is much more
likely to lead to cardiovascular disease
in people with other risk factors such
as older age, smoking, family history
of heart disease, obesity, and sedentary
lifestyle. In fact, several researchers
including Drs. Depairon, Duong, and
Fichtenbaum have concluded from
their data that heart disease in people
with HIV is more closely correlated
with these traditional risk factors than
with antiretroviral therapy. The more
risk factors a person has, the more likely
he or she is to experience cardiovascular
problems—and the more likely to ben-
efit from risk reduction measures (see
sidebar on page 17).

drugs have not been well studied.
The AACTG focus group discour-
ages their use in people receiving
HAART.

• Nicotinic acid (niacin) is also
used to lower LDL cholesterol.
Side effects include skin flushing
and itching. The drug also can
cause insulin resistance, and the
AACTG focus group does not 
recommend it for people taking
antiretroviral drugs that are them-
selves associated with insulin
resistance.

Diabetes management
People taking HAART should have
their blood sugar monitored regularly
and be alert for early signs of diabetes
such as frequent urination and
increased hunger and thirst. To man-
age insulin resistance and diabetes,
AACTG focus group members
Oluwatoyin Falusi, MD, and Judith
Aberg, MD, recommend that diet
modification and increased exercise
be tried first, followed by oral anti-
diabetes agents such as the glitazone
drugs and metformin (Glucophage). A
recent study showed disappointing
results for rosiglitazone (Avandia) in
HIV positive people with lipodystrophy
syndrome. Diabetes drugs should be
used with caution in people taking
antiretroviral drugs.

Blood pressure control
Diet modification and exercise should
be the first steps in controlling hyper-
tension. Sodium consumption can
lead to high blood pressure, and the
NCEP recommends no more than
2,400 mg per day. If these measures
are inadequate, hypertension-reducing
drugs—including ACE inhibitors, beta
blockers, calcium channel blockers,
diuretics, and vasodilators—may be
used. According to the AACTG focus
group, no class of antihypertensives
is completely contraindicated with
HAART, but calcium channel blockers
should be used with caution due to
potential interactions with PIs.

Complementary measures
Several dietary measures have been
proposed to decrease cardiovascular
risk, including increased consumption
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Based on what is known to date, it
appears that for many people using
HAART the short-term risk of developing
cardiovascular disease is relatively low.
But as effective antiretroviral treatment
extends the life expectancy of people
with HIV, preventive measures become
increasingly important. In the words of
Marshall Glesby, MD, PhD, of Cornell
University’s Weill Medical College,
“With the prolongation of survival
associated with potent antiretroviral
therapy, clinicians and patients now
have the luxury of worrying about
longer-term complications and comor-
bidities associated with HIV infection,
such as chronic hepatitis and cardio-
vascular disease.” 

Although much remains to be
learned about heart disease in people
with HIV, experts agree that there are
several steps that can be taken to
decrease the likelihood of cardiovascular
problems. Health-care providers should
carefully monitor their patients’ cho-
lesterol, triglyceride, and blood glucose
levels; regularly check blood pressure;
and be on the lookout for manifesta-
tions that signal increased cardiovascular
risk. People with HIV should make
every effort to quit smoking, eat a
healthy diet, lose excess weight, and
exercise regularly. When appropriate,
medications should be used to control
elevated blood lipids, diabetes, and
high blood pressure. If these measures
are inadequate, people with HIV and
their health-care providers may consider
switching to a protease-sparing regi-
men or a newer PI that is less likely to
cause metabolic abnormalities. 

As Dr. Depairon notes, addressing
modifiable risk factors has led to a sig-
nificant decline in the incidence of
heart disease among the general popu-
lation, and “there is no evidence that
HIV-infected individuals may benefit
less from these interventions.” 

Liz Highleyman is a freelance 
medical writer and editor based in 
San Francisco.

of garlic, oats, soy products, brewer’s
yeast, calcium, niacin, and fish oils
containing omega-3 fatty acids. These
interventions are not well studied, but
they present little risk if used as part of
a healthy diet. Some research suggests
that B vitamin supplements can help
reduce blood levels of homocysteine,
which is associated with increased
cardiovascular risk. Studies suggest
that another supplement, Cholestin,
may work like a statin drug. Herbal
remedies that may help lower choles-
terol include red yeast rice, green tea,
and guggal (a plant extract used in 
traditional Indian Ayurvedic medicine).
Dietary supplements, herbs, and
unusual diets should be discussed with
a health-care provider. (Be aware that
garlic supplements are known to inter-
fere with certain PI drugs.)

Changes in 
antiretroviral therapy
Switching to a protease-sparing regi-
men or to a PI that is less likely to
cause metabolic abnormalities may be
done in conjunction with or instead of
lipid-lowering drugs. Drs. Falusi and
Aberg recommed that providers initially
attempt to manage hyperlipidemia
without switching HAART regimens,
especially if the person is adherent, is
otherwise tolerating their drugs, and
has good virologic control. In people
with existing cardiovascular risk fac-
tors, however, it may be prudent to
start with or switch to a regimen with
fewer metabolic side effects.
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Cholesterol is a waxy, fatty substance that circulates in 
the blood. It is an important component of cell membranes,
certain hormones, vitamin D, and bile acids that help digest
fat. Cholesterol is produced by the liver and also is present
in foods such as organ meats and egg yolks. Elevated total
cholesterol (hypercholesterolemia) is known to increase 
the risk of cardiovascular disease. However, it is more 
useful to look at the individual components that make up
total cholesterol:

• High-density lipoproteins (HDL)—so-called “good cho-
lesterol”—help clear cholesterol from the body and
reduce the risk of cardiovascular disease.

• Low-density lipoproteins (LDL)—so-called “bad” cho-
lesterol—carry cholesterol in the bloodstream, where it
may be deposited in the walls of the arteries leading to
atherosclerosis.

• Very low-density lipoproteins (VLDL) appear to be less
atherogenic (likely to promote atherosclerosis) than LDL
cholesterol.

Triglycerides are another type of fat in the blood. After 
eating, energy that is not needed immediately is converted
into triglycerides and transported to fat cells for storage. An
elevated blood triglyceride level (hypertriglyceridemia) has
been associated with increased cardiovascular risk, espe-
cially when high cholesterol is also present; however, it is
not clear whether high triglycerides are an independent risk
factor in the absence of other factors. Very high triglyceride
levels can cause pancreatitis (inflammation of the pancreas).

The National Cholesterol Education Program (NCEP) has set
forth levels of cholesterol and triglycerides that are associated
with heart and circulatory disease. Studies have shown that
people who have a total cholesterol level of 300 mg/dL or
higher are about five times more likely to have a fatal heart
attack than those who have a total cholesterol level below
200 mg/dL. The 1984 Lipid Research Clinics-Coronary
Primary Prevention Trial showed that lowering LDL choles-
terol significantly reduces the occurrence of heart disease.

For more information on high cholesterol see:
www.nhlbi.nih.gov/health/public/heart/chol/wyntk.htm

Lipids
CHOLESTEROL AND TRIGLYCERIDE LEVELS

Total cholesterol
less than 200 mg/dL desirable
200–239 mg/dL borderline high
240 mg/dL or greater high

LDL cholesterol
Less than 100 mg/dL optimal
100–129 mg/dL near or above optimal
130–159 mg/dL borderline high
160–189 mg/dL high
190 mg/dL or greater very high

HDL cholesterol
Less than 40 mg/dL low
40–60 mg/dL normal (acceptable)
60 mg/dL or greater high (desirable)

Triglycerides
Less than 150 mg/dL normal
150–199 mg/dL borderline high
200–499 mg/dL high
500 mg/dL or greater very high

NCEP RECOMMENDATIONS

The NCEP recognizes LDL cholesterol as the primary target
for interventions aimed at reducing cardiovascular risk. The
more additional risk factors people have, the more likely they
are to benefit from cholesterol reduction. The NCEP offers
the following recommendations for reducing LDL cholesterol:

Status LDL goal Make lifestyle Consider 
changes if: treatment if:

Prior heart less than greater than greater than
disease 100 mg/dL 100 mg/dL 130 mg/dL

No heart less than greater than greater than 
disease and 130 mg/dL 130 mg/dL 160 mg/dL
2 or more 
risk factors

No heart  less than greater than greater than 
disease and 160 mg/dL 160 mg/dL 190 mg/dL
1 or no risk
factors

Blood 
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Context of the Epidemic
With a mid-2001 population of 3.7 billion—60.6% of

the world’s population (Population Reference Bureau 2001
World Population Data Sheet)—the Asia-Pacific region will
exert enormous influence on the course of the global epi-
demic. At the end of 2001, 7.1 million adults and children in
the region were living with HIV/AIDS. Of that total, 6.1 mil-
lion were in South and Southeast Asia, with 1 million in
East Asia and the Pacific. The adult prevalence rate in South
and Southeast Asia was 0.6%; in East Asia and the Pacific,
it was 0.1%. In the former subregion, 35% of infected adults
were women; in the latter, 20%. During 2001, 800,000
adults and children were newly infected with HIV in South
and Southeast Asia; in East Asia, the comparable figure was
270,000. During that year there were 400,000 AIDS deaths in
South and Southeast Asia and 35,000 in East Asia and the
Pacific (UNAIDS, AIDS Epidemic Update, December 2001). 

In South and Southeast Asia the major HIV transmis-
sion mode is heterosexual, followed by injecting drug use.
In East Asia and the Pacific, injecting drug use, heterosexual
transmission, and men who have sex with men are the
major modes. Unsafe blood is also a factor in some areas.

Lisa Garbus, MPP

Across the region, Cambodia has the highest adult preva-
lence rate, 4.04%. (The most recent UNAIDS country-level data
are from the end of 1999.) Although India’s adult prevalence
rate is only 0.7%, an estimated 3.7 million Indians were liv-
ing with HIV/AIDS at the end of 1999, more than in any
other country in the world except South Africa. (Note, how-
ever, that these data have been the subject of much dis-
pute.) Moreover, whereas some states of India show almost
no HIV infection, others have reached adult prevalence rates
of 2% and above. In China HIV infection rates remained rel-
atively low during 1999 (adult prevalence was 0.07%); how-
ever, the bulk of new infections is concentrated among drug
injectors, and injecting drug use is on the rise.

Factors Fueling 
the Epidemic

In some countries, as just mentioned, injecting drug use
is spreading. Pakistan has one of the world’s highest—if not
the highest—heroin addiction rates (New York Times, April
19, 2000). Myanmar’s heroin industry is helping to spur
AIDS epidemics in nearby countries such as China, India,

HIV/AIDS in

and the Pacific

HIV/AIDS in

and the Pacific



and Vietnam (Washington Post, March 6,
2000). One drug route leads through
western Myanmar into the northeast
Indian state of Manipur, which has the
highest HIV infection rate among inject-
ing drug users in India; it rose from

almost zero in 1988 to over 65% just four years later, and
has remained at high levels since (UNAIDS, June 2000). 

A similar situation exists along the route that spans
Myanmar’s eastern border with China’s Yunnan province.
According to the Chinese Ministry of Public Health, 80.4%
of all HIV infections and 60% of all AIDS cases in the country
are found in Yunnan. A third route, which runs from
Myanmar to Laos through northern Vietnam, has spread the
virus into China’s Guangxi province, which borders Yunnan
and Vietnam. The province also has recently experienced
increasing injecting drug use, followed by an increased inci-
dence of HIV (Earth Times, August 3, 2000). A similar phe-
nomenon is occurring in Malaysia, Nepal, and Indonesia,
specifically in Jakarta. 

In Myanmar itself, increasing injecting drug use is fueling
HIV transmission. The junta government’s statistics esti-
mate that there are 66,463 drug-addicted citizens in the
country. However, the United Nations Drug Control
Program, along with several nongovernmental organizations
(NGOs), estimates that the number of addicts is between
400,000 and 500,000. Shan and Kachin states have particu-
larly high rates of heroin use, given the young migrants who
work in their jade and ruby mines. In 1994 the World Health
Organization (WHO) and the National AIDS Program meas-
ured HIV prevalence among Myanmar’s addicts and found
that it was the highest rate among addicts worldwide. The
results showed that 91% of addicts were infected with HIV
in the city of Myitkyina, capital of Kachin state on the
Chinese border, as were 84% of addicts in Mandalay and
74% in Rangoon. Particularly hard-hit are ethnic minority
areas, which often are the source of the drugs. According to
UNAIDS, at least 440,000 people are HIV positive in
Myanmar, giving it the second worst epidemic in the region,
after Cambodia. This figure has been confirmed by the
Southeast Asian Information Network and other NGOs, but
the Burmese junta states that there are 21,503 confirmed
HIV cases and 2,854 AIDS cases nationwide (Earth Times,
August 3, 2000). 

In many countries condom use is uncommon, including
among clients of sex workers and men who have sex with
men. HIV often is highly stigmatized, as in India, rendering
prevention work extremely difficult. In China, as in other
places, there is the potential for HIV to spread beyond the
drug-injecting population. Massive population movements
and increasing disparity in income have fueled the sex
industry in China, which estimates that there may be as
many as four million sex workers throughout the country.
Condom use among sex workers and their clients is low. And
the country has seen a dramatic rise in sexually transmitted
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infections (STIs) such as syphilis and gonorrhea, which are
evidence of widespread sexual risk behavior. 

Bangladesh is experiencing a similar pattern of low HIV
prevalence accompanied by warning signals that rates could
rise quickly (the adult prevalence rate is 0.02%). At least
half of the country’s sex workers are infected with
syphilis, clearly indicating low condom use and enhancing
HIV transmission. 

Papua New Guinea’s HIV epidemic is transmitted pri-
marily through unprotected heterosexual intercourse. The
current adult prevalence rate is 0.22% and rising rapidly. 

Safe blood is also an issue in some countries. An April
2000 article in the British Medical Journal highlighted
Southeast Asia’s safe blood crisis; although one-quarter of
the world’s population lives in the region, it collects less
than 10% of the global blood supply. In India, for example,
up to 30% of the blood supply is from commercial sources,
yet of this, some proportion remains untested. 

Some countries, such as Thailand and the Philippines,
have lowered or stabilized HIV rates. One study in the badly
affected Thai province of Chiang Rai, for example, indicated
a decline in HIV prevalence rates among pregnant women,
with the decrease especially steep among younger women.
However, Thailand’s national successes mask regional 
disparities, as well as the fact that HIV continues to spread
rapidly through the sharing of drug-injecting equipment and
through unprotected sex between men. 

In the Philippines HIV infection appears to remain con-
tained at low levels (the adult prevalence rate is 0.07%),
with no significant growth even in groups at traditionally
high risk of infection. This is partly because registered sex
workers are screened every two weeks for other STIs and
treated for any found. In addition, sex workers report rela-
tively high levels of condom use. 

Lisa Garbus, MPP, is the policy and international editor 
of HIV InSite (www.hivinsite.org).
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Mumbai Meeting 
Surveys AIDS in India

Sameera Khan

For three days last December, over 500 Indian and international scientists, health

professionals, government planners, and nongovernmental organizations (NGOs)

gathered in Mumbai [Bombay], India, for the International Conference on

HIV/AIDS.  [Ed. note: the conference was organized by the Institute for Research in

Reproduction, the Indian Society for the Study of Reproduction and Fertility, and the

University of California at Irvine.]  The broad mix of people was mirrored in the

meeting’s agenda, which ranged from the biomedical front—including treatments

and vaccines—to the battle to reduce gender inequality, poverty, and other barriers

that limit the use of existing and potential technologies.

In a keynote address, Geeta Rao Gupta, President of the International Center for

Research on Women, borrowed from Charles Dickens to describe the HIV/AIDS 

situation today as “the best of times and the worst of times.” On one hand, “we have

therapies and treatments today to substantially improve the quality of life of those

living with HIV and AIDS,” she said. “We have political will in some quarters. We

have prevention strategies that work. We have a greater number of supporters and

more resources.” On the other hand, “the rates of infection in some cities in 

sub-Saharan Africa and in some populations such as sex workers in India range

from 20-30%, exceeding our worst nightmares.” Today the promise of biomedical

innovations is being eroded by scant resources, social inequality, and stigma, and “it

is this that makes these the worst of times.”



India and HIV/AIDS 
P.L. Joshi, Additional Director at

India’s National AIDS Control Organi-
sation (NACO), the country’s lead agency
for HIV/AIDS, gave an epidemiological

overview of HIV/AIDS in India. Although overall prevalence
is still low, India has the second largest population of HIV
positive people in the world (after South Africa), estimated
at 3.9 million at the end of 2000. The vast majority of cases
are due to sexual transmission, but there also are significant
numbers of infections through injecting drug use (5%), con-
taminated blood (4%), and, increasingly, perinatal trans-
mission (2%). Though about 75% of HIV positive people
are male, an increasing number of Indian women are now
being infected—as seen in the growing prevalence rates
among pregnant women at antenatal [prenatal] clinics,
which exceed 1% in several states, portending a much wider
general epidemic (see the NACO website at www.naco.nic.in).

Interventions and the 
National Response

Joshi went on to outline NACO’s priorities in mobilizing
a national response through establishment of a basic pre-
vention and care infrastructure. These include enhancement
of India’s voluntary testing and counseling (VTC) centers
and programs for preventing mother-to-child transmission,
much of which should be in place by the end of 2002. Other
goals include expanded provision of low-cost care (such as
for opportunistic infections), home- and community-based
services, research on prevention of mother-to-child trans-
mission (PMTCT), and vaccines and indigenous medicines.
NACO is not prioritizing antiretroviral (ARV) delivery for
now, although doctors at a handful of clinics around the
country are looking at strategies to provide them beyond a
small group of affluent private patients.

Finding ways to deliver effective PMTCT programs is
another high priority, said Joshi. After completing an 11-cen-
ter study of an AZT regimen, clinicians are now assessing
the feasibility and acceptability of a single-dose nevirapine
[Viramune] treatment. Deployment beyond pilot programs
will be phased in over the coming year, starting with med-
ical colleges in high-prevalence states, followed by state
district hospitals, and moving to states with lower preva-
lence rates.

But scaling up a comprehensive package of MTCT inter-
ventions will be challenging, said R.R. Gangakhedkar of the
National AIDS Research Institute (NARI) in Pune. “About 27
million pregnancies annually take place in India, with 40%
of women choosing home delivery and another third deliv-
ering in private hospitals,” he said. So the first challenge is
bringing pregnant women into contact with the health-care
system. Another challenge is preventing breast milk transmis-
sion. As in many African countries, there is ongoing discussion
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about the feasibility of bottle- versus breast-feeding in set-
tings where lack of clean water, cultural pressures to breast-
feed, and other issues complicate feeding decisions (see
“AIDS Transmission via Breast-feeding,” IAVI Report,
July/September 2001).

Women, AIDS, and Vaccines
In a rousing plenary presentation Gupta turned the

spotlight on the interplay of poverty, vulnerability, gender,
and stigma, and on how this could apply to vaccines. “Most
of the world’s poor are women, and most of the world’s
women are poor,” she began. An AIDS vaccine would offer
the ultimate female-controlled prevention, since getting vac-
cinated without a male partner’s consent is far easier than
using condoms or even, potentially, microbicides with an
uncooperative partner.

But several barriers could limit women’s use of vac-
cines. Chief among them is the possibility that vaccination
(or trial participation) could be seen as an admission of
risky behavior—a significant barrier to adolescent girls and
married women. Gupta emphasized the need for communi-
ty-based research grounded in local realities, customs, and
culture. This means engaging and supporting women’s
groups, educating community health providers, and plan-
ning to offer vaccines within a broad health-care context
rather than in stand-alone settings.

Vaccines for India
Bonnie Mathieson of the U.S. Office of AIDS Research

began the scientific session on vaccine development by
reviewing candidates just entering, or poised to enter, clini-
cal trials, such as GlaxoSmithKline’s protein-based vaccine
and the DNA/MVA approach being developed by Harriet
Robinson’s group (see “AIDS Vaccines 2001: Meeting
Briefs,” IAVI Report, October/December 2001). Looking to
the future, Mathieson underscored the need to start plan-
ning now for Phase III trials in high-risk, hard-to-reach
populations.

Two speakers presented approaches involving Indian
collaborations. Vijay Mehra, lead scientist for the
International AIDS Vaccine Initiative’s (IAVI) India program
described the three-way partnership with IAVI, India’s
Ministry of Health and Family Welfare (through the Indian
Council of Medical Research), and Therion Biologics
(Cambridge, Massachusetts). The joint project is developing
an MVA [Ed. note: a pox virus] vaccine incorporating six
HIV genes (env, pol, gag, rev, nef, and tat) from an Indian
subtype C consensus sequence, which should enter clinical
testing in India starting in 2003. Mehra also outlined other
aspects of the partnership, including capacity-building for
clinical trials, transfer of manufacturing technology to India,
and HIV/AIDS education and advocacy projects.

Rama Amara of Emory University in Atlanta, Georgia,
who works with Robinson on DNA/MVA vaccines, presented



a summary of data on monkey challenge
studies of this strategy, which should
soon enter clinical trials in the U.S. He
also reported that clade C versions of the
vaccines will be made through a collabo-
ration with the Indian government’s

Department of Biotechnology.

Vaccine Trials, Ethics, 
and Communities

In a panel session later the same day, discussants exam-
ined the social, ethical, and logistical aspects of conducting
AIDS vaccine trials. This is a topic that touches on many
sensitivities in India, which has an uneasy history of clini-
cal trials—particularly contraceptive studies—conducted on
poor, illiterate communities without proper informed consent.

Quarraisha Abdool Karim of the University of Natal
reported on activities in Hlabisa, South Africa, a remote,
rural community where almost one in every three adults is
HIV positive. Hlabisa began preparing for vaccine trials back
in the mid-1990s, picking up momentum in 1997 when it
became part of the U.S.-sponsored HIV vaccine trial net-
work (then called HIVNET, now the HIV Vaccine Trials
Network [HVTN]).

Initially this meant producing a detailed map and cen-
sus of households in the area, which has no formal system
of addresses. With that infrastructure, community workers
began a house-by-house survey of consenting people, col-
lecting information such as basic demographic data, risk
behaviors for HIV, and HIV infection rates (which involved
providing HIV testing, and pre- and post-test counseling).
The researchers also strived to understand the community
decision-making process through extensive consultation
with community leaders, and have helped form and nurture
a community advisory board. “It is about good science
being backed by good ethics and community participation,”
Karim said.

Punnee Pitisuttithum of the Bangkok Vaccine
Evaluation Group (BVEG) also stressed the importance of
starting preparedness early. BVEG is conducting the Phase
III trial of VaxGen’s gp120 vaccine in a cohort of 2,545 intra-
venous drug users (IDUs)—one of two ongoing AIDS vac-
cine efficacy trials worldwide. Preparations for the trial took
years, starting with the establishment of HIV negative IDU
cohorts at 16 methadone clinics. Cohort members were fol-
lowed and given HIV/AIDS prevention counseling for four
years, allowing investigators to gather data on the rate and
subtype of new HIV infections, key risk factors, and willing-
ness to participate in vaccine trials.

Moving from the preparedness phase to the actual
Phase III trial proved fairly smooth, Punnee said. “Our con-
cern was whether volunteers really understood the implica-
tions of participating in a clinical trial before enrolling in it.
They had to pass two comprehension tests so we could pre-
cisely judge this before we enrolled them.”
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The questions and discussions that followed the pre-
sentations suggested that it was heartening for Indian NGOs
to hear about ethical clinical trials being devised in South
Africa and Thailand. “If NGO concerns on transparency, full
information, and accountability are addressed, we might be
able to proceed towards vaccine trials more smoothly,” said
well-known Indian AIDS activist Ashok Row Kavi of the
Humsafar Trust, which works primarily on issues related to
men who have sex with men.

Vaccine Testing in India: 
Hopes and Fears

Turning to perceptions in India, Hema Viswanathan of
Probe Qualitative Research (PQR), an Indian market
research agency, reported on a small survey she carried out
through the IAVI-India partnership. In the study 24 people,
most of them leaders of key HIV/AIDS development agencies

IAVI Report, January/February 2002

HIV Seroprevalence in India* 

Group Place Prevalence (%)   

HIGH RISK

CSWs   . . . . . . . . . .Tamil Nadu  . . . . . . . .58     
Mumbai  . . . . . . . . . . .71          

IDUs   . . . . . . . . . . .New Delhi  . . . . . . . . .45     
Imphal (Manipur)  . . . .48.8     
Churachandpur   . . . . .
(Manipur)  . . . . . . . . . .68.4

Truck drivers   . . . . .Tamil Nadu  . . . . . . . .9 (1997)          

STI patients   . . . . . .New Delhi  . . . . . . . . .<1     
Tamil Nadu  . . . . . . . .16     
Mumbai  . . . . . . . . . . .14–16     
Bangalore  . . . . . . . . .16.8          

LOW RISK      

Pregnant women  . . .New Delhi  . . . . . . . . .0.3     
Mumbai  . . . . . . . . . . .2.6     
Tuensang (Nagaland) . .4.9     
Churachandpur   . . . . .
(Manipur)     . . . . . . . .5.3 
Tamil Nadu  . . . . . . . .6.5    

*Data are current through 1999      

Sources: 
• UNAIDS. Epidemiological Fact Sheets 

on HIV/AIDS: India, 2000 Update (Revised)      

• U.S. Census Bureau. HIV/AIDS Surveillance 
Data Base. HIV/AIDS Profile: India, June 2000      

• World Bank. India HIV/AIDS Update, 2001

CSW=commercial sex worker
IDU=injection drug user
STI=sexually transmitted 

infection



and NGOs in Mumbai, Delhi, or Chennai
[Madras], were questioned in depth
about their attitudes towards AIDS vac-
cine trials. None of the respondents had
prior experience with such trials.

On the whole, the respondents’
attitude was one of cautious acceptance. Acceptance was
predicated on a number of caveats, such as:

• that the trials be carried out with, and through, the
Indian government and other Indian partners; 

• that there is extensive expert review at each stage of the
trials, including ethical review; 

• that trials are run in an open and transparent manner;

• that stakeholders, communities, and the public are kept
well-informed; 

• that trials test vaccines that would be relevant and 
available to India.

Respondents’ key concerns arose from scenarios in
which these conditions are not met, for example, that
Indians could be used as guinea pigs in studies that would
help only prosperous people in wealthy countries. (On the
contrary, India plans to test vaccines based on local strains
and targeted for Indian use.) There also were fears that peo-
ple from already marginalized high-risk groups could be
exploited, and that India was being “chosen” for vaccine tri-
als because they could be run less expensively there than
elsewhere.

Viswanathan also remarked on the dynamics of the
interviews, noting that most respondents moved from an
initial acceptance of the idea of trials to a realization, as the
detailed questioning progressed, of the complexities
involved. As understanding increased, so did the sense of
unease and rejection. Finally, participants came to a stage of
cautious acceptance, with the caveats noted above. She also
said that, if this type of dynamic is seen on a broader pub-
lic scale once a trial is officially announced, “there might be
an easygoing acceptance at the outset, but this could be mis-
leading. It would be important to not take that at face value
or expect a smooth passage.”

In the next phase of the work, Viswanathan and other
IAVI-India partners are conducting a series of focus groups
among members of affected communities and meeting with
other stakeholders to probe their attitudes and concerns.

The HIV-TB Association
Tuberculosis (TB) is the most common opportunistic

infection associated with HIV in India, and several speakers
presented data showing that the two diseases are now inex-
tricably linked. Among patients attending a chest clinic at
the Sassoon General Hospital in Pune in the year 2000, 33%
of the men and 20% of the women were infected with HIV,
according to Srikant Tripathy of NARI.

Infection with HIV also greatly increases the lifetime
risk of developing active TB—by about six-fold (60% versus
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10%) in the patient population at the Tuberculosis Research
Centre in Chennai, reported Soumya Swaminathan, the cen-
ter’s deputy director. Studies are underway there to evaluate
prophylaxis for reducing active TB in HIV positive popula-
tions. Speakers at this session emphasized that current TB
control strategies may not be enough to avoid the worsen-
ing of an already bad situation. One encouraging note is the
trend toward integrating HIV and TB services, starting with
the introduction of TB detection at India’s HIV VCT centers.

Future Pathways: 
Improving Treatment

The growing threat of TB underscores the need to
expand treatment services for the growing numbers of
Indians with HIV/AIDS. Despite enormous financial and
logistical obstacles, a few clinicians are researching strate-
gies for providing ARVs in resource-poor settings. One of
them is Subhash Hira of ARCON (a Mumbai-based
HIV/AIDS collaboration between the Maharashtra state gov-
ernment and the University of Texas at Houston), an advi-
sor to NACO on national AIDS policy, who stressed the link
between offering care and greater use of testing and pre-
vention services.

Current estimates are that only 9,000-10,000 HIV posi-
tive people receive antiretroviral therapy, despite substantial
recent price reductions and India’s production of generic
HIV/AIDS drugs. While Hira said that budget constraints
should not stop India from providing ARVs, which are cost
effective in the long run, he called for targeting treatment
initially to the sickest people who can still benefit. To assess
just who they are, ARCON is following 125 HIV positive peo-
ple who started ARVs in 1996–1997, looking for correlations
between initial CD4 cell count and clinical benefit. Hira esti-
mates that about one million people in India have CD4 cell
counts below 350 cells/mm3, a possible threshold for start-
ing treatment.

For these and almost any other initiatives, community
buy-in is key. Throughout the meeting, many speakers
emphasized that investment in community education and
mobilization is the only way to ensure implementation of
the many interventions—PMTCT programs, testing and
counseling services, vaccines, and care—needed to stem the
rising tide of HIV/AIDS in India. 

Sameera Khan is a freelance writer specializing 
in health-care issues. 

This article was reprinted with permission from the
International AIDS Vaccine Initiative (IAVI). It originally
appeared in the January/February 2002 issue of the IAVI
Report. To subscribe to the IAVI Report, send name and
address by e-mail to iavireport@iavi.org or by fax to 
212-847-1112. Visit their web site at www.iavi.org.



hile most people in the world with HIV/AIDS lack access to treatment, many of those

who take anti-HIV medications are quickly exhausting the benefit of available treat-

ment options. The problems associated with the 16 approved anti-HIV drugs—viral resistance,

long-term complications and side effects, adherence issues, and high cost—are well documented.

Studies have shown that the virological failure rate of highly active antiretroviral therapy (HAART)

continues to be greater than 50% per year in most U.S. clinics.Yet only two genuinely new anti-HIV

compounds, Kaletra (lopinavir/ritonavir) and tenofovir DF (Viread), have been approved by the U.S.

Food and Drug Administration (FDA) since the beginning of 2000. A number of promising drug

candidates appear to be floundering or have been discontinued. Some people fear that the

research pipeline is drying up at a time when ever more individuals with HIV infection require new

medications.

Despite several setbacks, however, there are imminent signs of progress in drug development. A

few new agents are expected to be approved later this year. Others are becoming available, albeit

in tightly restricted quantities, through expanded access programs (EAPs). Importantly, the notion

of drug failure is not always well understood by people with HIV and their providers. Failure in

terms of surrogate markers, such as the inability to achieve an undetectable viral load, does not

necessarily translate into clinical failure, or deterioration of an individual’s health. Recent studies

indicate that disease progression is slowed and an immune system benefit is maintained (though

not indefinitely) in people who continue to take “failing” medications. By contrast, people not tak-

ing anti-HIV therapy are more likely to have faster rates of immune system decline.

The following survey of drugs in the research pipeline is not an exhaustive list of experimental

agents, but rather an outline of the major trends in current anti-HIV research. Readers should keep

in mind that while advances in medicine depend on human research, transposing clinical trial data

to utility in the real world is often difficult; study subjects may be more motivated, more closely

monitored, and less representative of the variety of people who are likely to use the therapy under

investigation.
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APPROVED 
DRUG CLASSES

A handful of experimental thera-
pies in the three approved classes—
protease inhibitors (PIs), non-nucleoside
reverse transcriptase inhibitors (NNRTIs),
and nucleoside reverse transcriptase
inhibitors (NRTIs)—may provide bene-
fit to people who are in need of third-
line therapy, that is, those whose dom-
inant HIV isolates (strains) have
become resistant to many or all of the
currently available drugs. Even if these
new therapies are approved, they will
require continued assessment for long-
term efficacy and for toxicities that
emerge over time. 

Protease Inhibitors

Atazanavir
Atazanavir (Zrivada, formerly

known as BMS-232632) is the first PI
drug likely to be taken once per day
(see page 34 for the relative merits of
once-daily dosing). In addition, the pill
burden (requirement) of two capsules
per day should be manageable, and
atazanavir does not need augmentation,
or boosting, with ritonavir (Norvir).
Another advantage of this new PI is its
reportedly neutral effect on levels of
blood lipids (fats, primarily cholesterol
and triglycerides). Atazanavir’s lipid
profile appears to be unique, as raised
blood fat levels, which increase the
risk of future cardiovascular events, are
a major problem of the PI drug class.
For more information on this topic, see
“Cardiovascular Disease in People with
HIV” on page 10 in this issue.

In a recent study of 85 PI-experi-
enced subjects with viral loads
between 1,000 and 100,000 copies/mL,
lipid levels remained stable—and some
even decreased—by week 48 in those
taking atazanavir (400 mg or 600 mg)
and saquinavir (Fortovase) plus two
NRTIs, compared with those taking
ritonavir, saquinavir, and two NRTIs.
(Earlier studies have shown that
atazanavir and saquinavir work syner-
gistically, or with enhanced effects,
though combining the two substantially

raises the pill burden.) For example,
fasting triglyceride levels fell by an
average of 27% from baseline among
those in the 600 mg atazanavir arm,
while they increased by an average of
93% from baseline in the ritonavir
arm. Three people in both atazanavir
arms (9% and 11%, respectively) dis-
continued the study due to treatment-
related adverse events, whereas seven
people (30%) did so in the ritonavir arm. 

Viral load was reduced by 1.66 log
copies/mL in the ritonavir arm vs a 1.44
log decrease in the 400 mg atazanavir
arm and a 1.19 log decrease in the 600
mg atazanavir arm; details about which
subjects achieved an undetectable viral
load were not reported. (Most experts
seem to agree that PIs and NNRTIs
should be able to  reduce viral load lev-
els by at least 1.5 log copies/mL, or
about 96%, within the first few weeks,
and NRTIs, by about 1.0 log copies/mL,
or 90%. See sidebar on page 35.) Other
studies suggest that atazanavir has
antiviral activity comparable to that of
nelfinavir (Viracept). In vitro (test-tube)
studies indicate that atazanavir should
benefit people with resistance to one or
two approved PI drugs, but its efficacy
may be limited in people with resistance
to multiple PIs. 

Notably, atazanavir can increase
levels of bilirubin, a pigment produced
by the breakdown of hemoglobin,
which at high levels can cause jaun-
dice (yellowing of the skin and whites
of the eyes) in some people. Those
genetically predisposed to increased
bilirubin levels one day may be detected
using a screening test and advised not
to take atazanavir—a potential innova-
tion from the new field of pharmacoge-
nomics, or individualizing drug use
based on a person’s genetic character-
istics. Researchers have indicated that
atazanavir also may cause prolonga-
tion of the QT interval, which is asso-
ciated with heart arrhythmias and can
lead to cardiac arrest and sudden loss
of consciousness or death, particularly
in children and young adults. (The QT,
or QTc, interval refers to a phase in the
heart’s electrical impulse cycle as
measured by electrocardiogram, or
ECG. Women tend to have slightly

longer QT intervals than men.)
Another limitation of atazanavir is the
lack of data on interactions with other
anti-HIV agents. 

Despite these drawbacks, Bristol-
Myers Squibb (BMS, based in New
York City), initiated an EAP in May
2002 that provides atazanavir free of
charge to limited numbers of people
from two categories: those who cannot
control their HIV infection using
approved standard-of-care agents, and
those with severe HAART-associated
hyperlipidemia (high lipid levels)
despite using lipid-lowering therapy.
Pending ongoing research on drug
interactions in treatment-naive people,
EAP enrollees may not take ritonavir or
Kaletra, and should be cautious if taking
indinavir (Crixivan) or any NNRTI
drugs. For more information about the
atazanavir EAP, call 877-7BMS-EAP
(877-726-7327). 

Tipranavir
Tipranavir is the first of a new

class of nonpeptidic PIs, which are
more easily synthesized and manufac-
tured—and therefore potentially less
expensive—than the current peptide-
based PIs. (Peptides are short chains of
amino acids.) Tipranavir’s activity
against HIV strains with decreased sus-
ceptibility to all other PIs, presumably
a result of the drug’s unique molecular
structure, makes it highly attractive.
Recent data showed that among 41
NNRTI-naive people (nine female)
without adequate viral suppression on
their second PI-based regimen, only
one (2%) developed high-level resist-
ance (a greater than ten-fold increase
in mutant virus) to tipranavir. Six
(14%) developed mild resistance to the
drug, which was associated mostly
with the V82T and L33I resistance
mutations. After 48 weeks of follow-
up, viral load reductions from baseline
were nearly identical among study
subjects who had up to five or more
than five PI resistance-conferring
mutations (decreases of 2.39 and 2.24
log copies/mL, respectively). The most
common adverse events were diarrhea
and nausea within the first month;
most resolved with or without treatment. 
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Unlike atazanavir, tipranavir must
be boosted with ritonavir to compen-
sate for its relatively short half-life and
poor bioavailability (the degree to
which the drug is absorbed and circu-
lated in the body). Ongoing Phase IIb
studies will help determine the optimal
dose of tipranavir/ritonavir, which
remains problematic since the tipranavir
hard capsule was reformulated into a

lower-dose (250 mg), self-emulsifying
drug delivery system (SEDDS) midway
through the study described above.
The tipranavir/ritonavir combination is
being tested in doses of 500 mg/100 mg,
500 mg/200 mg, and 750 mg/200 mg
BID (twice per day). If current studies
warrant long-term use of tipranavir, an
EAP is expected to begin in the third
quarter of 2003. Tipranavir is under

development by Boehringer Ingelheim
Pharmaceuticals (Ridgefield, Connecticut).

908
908, also known as GW433908 or

fos-amprenavir, is a prodrug of the
approved PI amprenavir (Agenerase).
A prodrug is an inactive precursor of a
drug that is converted by metabolic
processes in the body into the drug’s

DRUG NAME DRUG CLASS BENEFITS DRAWBACKS MOST LIKELY TO USE 

Tipranavir PI Active against PI- Diarrhea and nausea People who need third-line
see page 30 resistant HIV or salvage therapy

Emtricitabine NRTI Once-daily dosing May not enhance activity People who prefer
(Coviracil) of other NRTIs, once-daily dosing
see page 33 implications of missing

once-daily dose
see page 34 

New Drugs in Phase II/III Studies

DRUG NAME DRUG CLASS BENEFITS DRAWBACKS MOST LIKELY TO USE 

T-20 (enfuvirtide, Fusion Effective against multidrug- Must be injected, People who need third-line
Fuzeon) inhibitor resistant virus, enhances difficult to manufacture, or salvage therapy
see page 36 approved anti-HIV drugs potentially very expensive

Atazanavir PI Once-daily dosing, Can cause jaundice, People who cannot control 
(Zrivada) light pill burden, neutral may prolong QT interval, high blood fat levels when 
see page 30 (possibly favorable) effect implications of missing taking other PIs 

on blood fat levels once-daily dose  
see page 34

908 (GW433908, PI Reduces pill burden of Unknown People who prefer a
fos-amprenavir) amprenavir reduced pill burden
see page 31

d4T XR NRTI Once-daily dosing Implications of missing People who prefer
see page 34 once-daily dose once-daily dosing 

see page 34

3TC QD NRTI Once-daily dosing Implications of missing People who prefer
see page 34 once-daily dose  once-daily dosing

see page 34

New Drugs and Reformulations Closest to Approval
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active form. Amprenavir is known to
have poor bioavailability; reformulating
the drug into 908 should reduce pill
burden and thwart resistance by
increasing levels of amprenavir in the
body. The current formulation of
amprenavir must be taken as eight
large capsules twice per day and is not
boosted with ritonavir; researchers are
evaluating 908 with and without 
ritonavir boosting. Dosages under
investigation include 1) two 908 tablets
twice per day, 2) one 908 tablet with
one ritonavir capsule twice per day, or
3) two 908 tablets with two ritonavir
capsules once daily. Pending results of
ongoing Phase III studies, Glaxo-
SmithKline (GSK; Research Triangle
Park, North Carolina) anticipates sub-
mitting 908 for FDA approval in the
fourth quarter of 2002.

Other PIs
TMC-114 is a second-generation PI

drug highly active against HIV with PI
resistance mutations in vitro, and
against HIV isolates taken from people
with up to 100-fold reduced sensitivity
to at least one approved PI. (Second-
generation antiretroviral drugs are
designed to be more potent and easier
to tolerate than currently available
drugs.) A Phase IIa study began
enrolling in Europe in May 2002 to
evaluate a new formulation of TMC-114;
polyethylene glycol in the original
agent had caused excessive diarrhea at
higher doses. If TMC-114 is boosted
with low-dose ritonavir, it may be avail-
able as one pill taken once daily. This
new PI is under development by
Tibotec-Virco NV (Mechelen, Belgium),
which was acquired by Johnson and
Johnson in early 2002.

Triangle Pharmaceuticals (Durham,

North Carolina) announced in January
2002 that development of mozenavir
(DMP-450), an investigational once-
daily PI, was suspended because of 
disappointing study results, including
reduced activity against virus resistant
to indinavir (Crixivan) and ritonavir.

Non-nucleoside
Reverse
Transcriptase
Inhibitors 

None of the experimental NNRTIs
in the pipeline are beyond the early
stages of development, and only a few
show promising anti-HIV activity in
people whose virus cannot be ade-
quately suppressed using currently
available NNRTIs. An improved resist-
ance profile is essential for any second-
generation NNRTI, as viral mutations
that decrease susceptibility to one
approved NNRTI are likely to confer
resistance to all drugs in this class. 

TMC-125
TMC-125 attracted attention at the

9th Conference on Retroviruses and
Opportunistic Infections this past
February when researchers reported on
two Phase IIa studies showing that the
drug induced rapid and impressive
reductions in viral load levels in people
with inadequate viral control while
taking efavirenz (Sustiva) or nevirapine
(Viramune) (median reduction of 0.9
log copies/mL), and in people who had
never before taken anti-HIV therapy
(median reduction of 1.92 log
copies/mL). In people naive to therapy,
TMC-125 reduced viral loads as potently
as a five-drug regimen including agents
from all three approved classes. TMC-

125 also raised CD4 cell counts by 119
cells/mm3, compared with 60
cells/mm3 in a comparative analysis of
people starting five drugs after no pre-
vious treatment. Significantly, these
viral load reductions and CD4 cell
count increases were measured within
the first seven days of therapy in both
TMC-125 studies. Recent reports indi-
cate that response to anti-HIV therapy
within the first week may predict long-
term response to that treatment. 

Headache and diarrhea are the
most common adverse events associated
with TMC-125. Further research on
this drug, developed by Tibotec-Virco,
no doubt will focus on reducing the
onerous pill burden of 18 tablets (900
mg) taken twice per day. Phase IIb
studies will enroll people who have
used agents from all three approved
drug classes; drug interaction studies
are ongoing.

DPC-083
BMS’s DPC-083 appears to benefit

people whose HIV strains have
decreased susceptibility to efavirenz and
nevirapine. (The drug was originally
developed by DuPont Pharmaceuticals,
which was acquired by BMS in October
2001.) DPC-083 has a very long half-
life—approximately 100 hours—which
suggests once daily or even alternate-
day dosing. (Taking a drug every other
day, however, may have a negative
impact on adherence.)

Fairly modest results have been
achieved thus far. A recent Phase II com-
parison study in 134 antiretroviral-naive
subjects (15% female, 17% non-
Caucasian) showed similar rates of
undetectable virus (fewer than 50
copies/mL) after 24 weeks among those
taking one of three doses of DPC-083
(50, 100, or 200 mg once daily) plus
standard efavirenz (600 mg) in an
intent-to-treat analysis (all subjects were
taken into account, including those who
discontinued the study). Frequency of
rash, a common side effect of efavirenz
and other NNRTIs, in those taking DPC-
083 was 15% (50 mg arm), 33% (100
mg), and 53% (200 mg), compared with
38% in the efavirenz arm. DPC-083
also may lead to central nervous system

For information about the
atazanavir (Zrivada) EAP, call 
877-7BMS-EAP (877-726-7327).
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(CNS) side effects, although it appears
to cause less dizziness than efavirenz.

Another recent Phase II study
compared 100 mg and 200 mg once-
daily doses of DPC-083 plus two NRTIs
in people who previously had experi-
enced viral rebound while taking nevi-
rapine (61%) or efavirenz (39%). After
eight weeks the strongest antiviral
responses were found in those who not
only switched their failing NNRTI to
DPC-083, but also switched to at least
one new NRTI. The mean decrease in
viral load from baseline was 1.28 log
copies/mL. These results are very pre-
liminary and were not generated using
a more useful intent-to-treat analysis,
which would have taken into account
the eight subjects (16% of total) who
discontinued the study. Furthermore,
data showing the response rate as
number of subjects achieving fewer
than 50 viral copies/mL, rather than
400 copies/mL as presented, would
have been revealing.

Capravirine
In early studies capravirine (pre-

viously known as AG-1549 and S-1153)
appeared to be ten times more potent
than approved NNRTIs and to have
activity against virus resistant to
efavirenz (but not nevirapine). Phase II
studies in people with NNRTI resistance
and no PI experience, however, showed
that those who took one of two doses of
capravirine (1,400 or 2,100 mg) plus 
nelfinavir and two new NRTIs were no
more likely to achieve viral loads of fewer
than 400 copies/mL than those who took
a placebo (an inactive substance).
Further development of this investiga-
tional NNRTI by Agouron (a division of
Pfizer, based in New York City) seemed
doubtful following reports of vasculitis
(blood vessel inflammation) in dogs
given capravirine. However, no vasculitis
has been found thus far in humans tak-
ing the drug, and studies of lower doses
of capravirine (with vasculitis monitor-
ing) are ongoing. 

Other NNRTIs
Other NNRTI drugs in develop-

ment include two from Sweden’s
Medivir company: MIV-150, being

codeveloped with Chiron (Emeryville,
California) and soon to enter Phase II
trials, and MV026048, which was
licensed to Roche (Nutley, New Jersey)
in April 2002 and is still in preclinical
testing. Calanolide A is a naturally
occurring NNRTI compound derived
from a Malaysian rain forest plant and
is under development by Sarawak
MediChem Pharmaceuticals (Lemont,
Illinois). It appears to be moving very
slowly through the research pipeline.
On the reformulation front, researchers
at Boehringer Ingelheim are evaluating
a once-daily version of nevirapine. 

A number of initially promising
compounds have been shelved by their
developers—a common occurrence in
the pharmaceutical industry, since effi-
cacy in humans rarely matches in vitro
potency, and drug toxicities often sink
a potential candidate. Emivirine
(Coactinon) recently was discontinued
by Triangle due to inadequate potency.
BMS suspended development of DPC-
961 after several study volunteers
reported suicidal ideation, and DPC-
963 appears to be on hold.

Nucleoside Reverse
Transcriptase
Inhibitors

NRTI drugs were the first class of
antiretrovirals to be approved, beginning
with AZT (zidovudine, Retrovir) in
1987. As with the other two approved
classes, next-generation NRTIs will
require improved potency with fewer
side effects and more robust resistance
profiles. 

Emtricitabine
Emtricitabine (Coviracil, formerly

known as FTC) is a new NRTI under
investigation by Triangle. Early studies
have shown that a once-daily 200 mg
dose is optimal and able to reduce viral
load by approximately 1.7 log copies/mL
in people with no previous treatment
experience. Emtricitabine appears to
have potency equivalent to that of 3TC
(lamivudine, Epivir) in treatment-
experienced people; for several years
the value of emtricitabine over 3TC has
been questioned. Significantly, the two
drugs’ similar resistance profiles

means that viral strains with reduced
sensitivity to 3TC also evade the antiviral
effects of emtricitabine. In addition,
compared with viral resistance to 3TC,
resistance to emtricitabine seems to be
less associated with the M184V muta-
tion, which confers a protective effect
against AZT resistance. 

If approved, emtricitabine may be
desirable mainly for people who prefer
once-daily dosing. Some subjects using
this drug in trials have reported mild to
moderate CNS symptoms, diarrhea,
rashes, and biochemical abnormalities,
including very high triglyceride levels.
This drug also is being studied to treat
hepatitis B virus (HBV) infection.

Triangle plans to submit a new
drug application (NDA) with the FDA
in the autumn of 2002 based on 24-
week data from a third Phase III study
(FTC-301). This study has enrolled
approximately 560 people to compare
emtricitabine with d4T (stavudine,
Zerit), taken with ddI (didanosine,
Videx) and efavirenz; the primary end-
point is undetectable viral load (fewer
than 50 copies/mL). 

Amdoxovir
Amdoxovir (formerly known as

DAPD) is another NRTI being devel-
oped by Triangle. The body metabo-
lizes the comparatively weak pill form
of this drug (dioxolane purine) into a
highly active form known as DXG, or
D-dioxolane guanosine. Amdoxovir’s
unique chemical structure is believed to
account for its potency against viral iso-
lates resistant to AZT, 3TC, and abacavir
(Ziagen), and some isolates with wide
cross-resistance to NRTIs. Amdoxovir
also appears to work against some viral
strains with reduced susceptibility to cer-
tain NNRTIs (efavirenz and nevirapine).
In fact, a number of resistance muta-
tions associated with NNRTI drugs (for
example, 103N, 106A, 108I, 181C, and
190A) appear to increase the efficacy of
amdoxovir. Viruses with multiple muta-
tions including K65R, F116Y, and
Q151M, however, are less susceptible to
amdoxovir.

This new NRTI may be especially
suitable as a component of “salvage
therapy,” that is, for use in people
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whose predominant viral isolates no
longer respond to a variety of approved
anti-HIV drugs—in this case, AZT and
3TC in particular. In preliminary studies,
six people who added amdoxovir (500
mg twice daily) to their current, failing
antiretroviral regimens experienced an
average viral load reduction of 1.9 log
copies/mL—significantly more impres-
sive than the average reduction of 1.0
log copies/mL seen in those taking
amdoxovir alone after a “wash-out”
period of no drugs. 

Amdoxovir is currently in Phase II
studies. The drug’s activity, particularly
against multi-NRTI-resistant viral iso-
lates, appears to be augmented by
coadministration with mycophenolate
(mycophenolic acid, CellCept), an
immunosuppressive drug approved for
use in organ transplantation. The two
drugs are expected to be studied in a
Phase II study in heavily treatment-
experienced people later in 2002.
Mycophenolate also may enhance the
activity of several other anti-HIV
agents, including tenofovir DF and ddI.  

Other NRTIs
A few other NRTI compounds are

still in early development. Like many
NRTI candidate drugs, BCH-13520
(developed by BioChem Pharma of
Laval, Quebec) appears to be active
against wild-type (nonmutated) and
drug-resistant HIV in vitro. ACH-
126443 is being developed as a therapy
for both HIV and HBV infections by
Achilleon (New Haven, Connecticut). 

Medivir’s alovudine (MIV-310,
FLT) resembles AZT structurally and
appears effective against multidrug-
resistant HIV—particularly virus highly
resistant to AZT—in early studies. A
Phase IIa trial of alovudine given once
daily (7.5 mg) is ongoing. 

GS-7340, an oral prodrug of 
the nucleotide analog tenofovir DF, 
has undergone laboratory and prelimi-
nary animal studies. Nucleotide
analogs are a subset of NRTI drugs. 

As with several other compounds,
the progress of D-D4FC (Reverset, also
known as DPC-817) has been a source
of confusion. Although the drug 
(formerly developed by DuPont) was

recently discontinued by BMS because
of drug toxicity, the compound now
appears to be entering Phase I studies
in the U.S. and Germany under the
aegis of Pharmasset, Inc. (Tucker,
Georgia), reportedly the drug’s original
developer. A study published this past
May indicates that D-D4FC is active in
vitro against viral isolates resistant to
AZT and 3TC. 

Once-Daily Formulations
One busy area of activity in NRTI

development involves the reformulation
of currently approved drugs to allow
once-daily dosing. In December 2001
BMS submitted an approval applica-
tion to the FDA for its extended-release
formulation of d4T known as d4T XR,
a 100 mg capsule to be taken once per
day. Notably, drug doses of both twice-
daily and once-daily d4T in equivalency
studies were adjusted based on the
weight of study subjects, which many
treatment advocates believe should be
standard practice with all anti-HIV
drugs in development. The potency of
QD (once-daily) formulations of both
3TC and abacavir appears comparable
to that of the approved twice-daily 
versions. 3TC QD is already available
in Europe, and is expected to be mar-
keted in the U.S. later this year. GSK is
studying a 600 mg AZT QD formula-
tion as well. Not surprisingly, GSK
researchers are keen on producing
once-daily formulations of their three
NRTIs in combination. A single once-
daily 3TC/abacavir pill is on the hori-
zon, and pilot studies will investigate
once-daily Combivir (AZT/3TC) and
Trizivir (AZT/3TC/abacavir), pending
the viability of the AZT QD formulation. 

While drug companies are scram-
bling to develop once-daily versions of
many of their anti-HIV therapies, the
advantages of QD regimens are not
entirely clear. Certainly, reducing the
pill burden and augmenting the potency
(but not the toxicities) of the first gen-
eration of antiretroviral drugs remain
worthy goals. “Easier, simpler regi-
mens” has become a standard request
from people with HIV and their
providers. Yet some people find adhering
to once-daily regimens more challenging

than taking twice-daily (BID) agents.
Any impediment to adherence should
be avoided, since near-perfect adher-
ence is crucial for maintaining ade-
quate viral suppression and immune
reconstitution. Studies have shown
that taking anti-HIV drugs as pre-
scribed at least 95% of the time is nec-
essary to maintain viral control, and
that rates of viral suppression drop sig-
nificantly as adherence rates decrease.
In addition, missing a QD drug dose
may be more detrimental than missing
a BID dose, depending on the drug’s
half-life. If a QD dose is missed, a full
day will have gone by before the next
dose is taken, potentially allowing the
drug concentration to fall below an
acceptable trough (lowest) level and
thereby giving the virus more opportu-
nity to flourish. Furthermore, if QD
drugs must be taken at different times
during the day because of dietary or
other requirements, the ease of once-
daily regimens may be illusory. 

ENTRY INHIBITORS
Ideally, the problems of drug

resistance within and across the three
approved drug classes would be over-
come by the creation of therapies that
target HIV in novel ways. The current
arsenal of approved drugs works by
interfering with either protease or
reverse transcriptase, two viral enzymes
(proteins) that allow HIV to replicate
once it has penetrated within a host
CD4 (immune system) cell. Intervening
at the point of viral entry would 
protect CD4 cells from invasion and 
prevent HIV from generating more
copies of itself. None of the currently
approved therapies target HIV before it
has overtaken a host cell.

HIV enters a CD4 cell by attach-
ing its gp120 envelope protein to the
cell’s CD4 receptor as well as to a 
secondary chemokine receptor (usually
CCR5 or CXCR4), leading to fusion of
the viral and cellular membranes and
penetration of HIV into the cell.
Therapies that disrupt the complex
process of viral entry presumably
would be effective in people who do
not respond adequately to current
antiretroviral drugs, due either to an
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overgrowth of defective, drug-resistant
viral mutants in their systems (a phe-
nomenon known as “viral escape,”
which is caused by HIV’s propensity to
make errors in replicating itself), or
because they initially were infected
with a drug-resistant strain of HIV.
Therapies that protect immune system
cells against infection also may cause
fewer and less serious adverse effects

than currently approved drugs, and
may have additive or synergistic
advantages when combined with
approved drug classes. 

The types of entry inhibitors current-
ly under study include fusion inhibitors,
chemokine receptor antagonists (or
“blockers”), and other attachment
inhibitors. Research on several such
therapies is slowly moving from the

laboratory to the clinic, and one (T-20,
see below) may be approved late this
year or in early 2003. Nevertheless, the
pace of research and development
must accelerate; new classes of med-
ications are urgently needed for the
growing number of heavily treatment-
experienced people and those infected
with drug-resistant virus.

log copies/mL

0.1   =  1
0.2   =  2
0.3   =  2
0.4   =  3
0.5   =  3
0.6   =  4
0.7   =  5
0.8   =  6
0.9   =  8

log copies/mL 

1.0   =  10
1.1   =  13
1.2   =  16
1.3   =  20
1.4   =  25
1.5   =  32
1.6   =  40
1.7   =  50
1.8   =  63
1.9   =  79

log copies/mL 

2.0  =  100
2.1  =  126
2.2  =  158
2.3  =  200
2.4  =  251
2.5  =  316
2.6  =  398
2.7  =  501
2.8  =  631
2.9  =  794

log copies/mL 

3.0  =  1,000
3.1  =  1,259
3.2  =  1,585
3.3  =  1,995
3.4  =  2,512
3.5  =  3,162
3.6  =  3,981
3.7  =  5,012
3.8  =  6,310
3.9  =  7,943

log copies/mL 

4.0  =  10,000
4.1  =  12,589
4.2  =  15,849
4.3  =  19,953
4.4  =  25,119
4.5  =  31,623
4.6  =  39,811
4.7  =  50,119
4.8  =  63,096
4.9  =  79,433

log copies/mL 

5.0  =  100,000
5.1  =  125,893
5.2  =  158,489
5.3  =  199,526
5.4  =  251,189
5.5  =  316,228
5.6  =  398,107
5.7  =  501,187
5.8  =  630,957
5.9  =  794,328

log copies/mL 

6.0  =  1,000,000
6.1  =  1,258,925
6.2  =  1,584,893
6.3  =  1,995,262
6.4  =  2,511,886
6.5  =  3,162,278
6.6  =  3,981,072
6.7  =  5,011,872
6.8  =  6,309,573
6.9  =  7,943,282

7.0  =  10,000,000copies/mL refers to viral load

LOGS AND ABSOLUTE NUMBERS

Viral load levels are customarily expressed in one of two ways:
absolute numbers (e.g., 1,000 copies/mL) or logs (e.g., 3 log
copies/mL).

A log is a way of expressing large numbers using the logarithmic
scale. Simply put, a log refers to how many times a base num-
ber—10 in the case of viral load—is multiplied by itself to pro-
duce a given absolute number. For example, 3 log is the same as
10 x 10 x 10, which equals 1,000.

An easy way to remember the log system is to count the zeros in
numbers that are expressed as powers of 10. The number of
zeros equals the log value. For example, 1,000 (three zeros)
equals 3 log, 100 (two zeros) equals 2 log, and 10 (one zero)
equals 1 log. See the accompanying chart for other conversions
from logs to absolute numbers.

A log change in viral load level reflects a 10-fold (exponential)
increase or decrease. For example, a decrease in viral load from
1,000 to 100 copies/mL is a 1 log reduction, since the viral load
has dropped from 3 log to 2 log copies/mL (3 log – 2 log = 1 log

change). Note that the 1 log change does not represent a
decrease in absolute numbers (a mere 10 copies/mL), but rather a
10-fold decrease. An increase from 100 to 1,000 copies/mL like-
wise would be a 1 log change.

Using more real-world figures, a person might begin treatment
with a viral load of 62,376 copies/mL. Anti-HIV therapy might then
reduce that person’s viral load to 471 copies/mL. In approximate
log figures, that is a reduction from about 4.8 log to about 2.7 log
copies/mL, or a 2.1 log decrease (4.8 log – 2.7 log = 2.1 log
change).

Log changes also can be expressed in terms of percentages.
When thinking of increases and decreases in viral load levels, it
might be useful to remember the following:

0.5 log change = 70% change in viral load (VL)

1 log change = 90% change in VL

2 log change = 99% change in VL

3 log change = 99.9% change in VL

ABOUT LOGS
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Fusion Inhibitors 

T-20
Fusion inhibitors disrupt the viral

entry process by preventing the viral
and human cell membranes from joining
together. T-20 (enfuvirtide, Fuzeon,
previously known as pentafuside) is
the most advanced of the experimental
entry inhibitors. This drug prevents
fusion by binding itself to HIV’s gp41
accessory protein, which pierces the
host cell membrane after gp120 binds
to the cell’s receptor sites and changes
shape. T-20 is a synthetic peptide that
must be self-injected subcutaneously
(under the skin) twice per day. In early
studies T-20 has shown activity against
both wild-type virus and viral mutants
that are resistant to currently available
anti-HIV agents, making it particularly
useful in heavily treatment-experienced
people who have exhausted their other
therapeutic options. 

In April 2002 preliminary but
encouraging results from a 48-week,
Phase III study of T-20 known as TORO
1 were announced in a press release by
Trimeris (Durham, North Carolina)
and Roche, which are codeveloping the
drug. TORO 1 enrolled 491 HIV posi-
tive study subjects in North America
and Brazil who had extensive prior
exposure to antiretroviral drugs and/or
had developed viral resistance to all
three approved anti-HIV drug classes.
The median viral load at baseline was
greater than 5 log copies/mL. After 24
weeks, subjects who added T-20 (90
mg self-injected twice daily) to their
current antiretroviral regimens had
viral load reductions significantly
greater—an average of 0.93 log
copies/mL—than did those who con-
tinued to take their combination regi-
mens without T-20. According to the
researchers, these results demonstrate
that T-20 enhances the activity of
HAART more potently than suggested
in previous studies. Twenty-four-week
results from TORO 2, a similar trial that
enrolled 504 HIV positive people in
Europe and Australia, showed that
those who added T-20 to their HAART
regimens had a viral load reduction an

average of 0.78 log copies/mL greater
than did those who took HAART with-
out T-20. 

In TORO 1, rates of grade 3
(severe) and grade 4 (incapacitating or
life-threatening) adverse events were
similar in both study arms (combina-
tion therapy with vs without T-20),
while in TORO 2, grade 3 abnormalities
were more common in the T-20 arm
and grade 4 events were more frequent
in the control arm. People taking T-20
experienced more headaches, fever,
dizziness, insomnia, peripheral neu-
ropathy, and asthenia (weakness).
Most subjects taking T-20 in both
studies experienced a reaction at the
injection site, one of the drawbacks of
this mode of drug delivery, yet only
3% in both studies discontinued as a
result. Discontinuation rates were
similar in both arms of TORO 1
(approximately 10% discontinued
overall). Discontinuation rates in
TORO 2 at 24 weeks were 17% in the
T-20 arm and 5% in the control arm.

T-20 also appears to work syner-
gistically with approved anti-HIV drugs
in people with less treatment experi-
ence. A recent Phase II study enrolled
71 people with significant PI experi-
ence and/or resistance but no exposure
to NNRTIs. After 48 weeks, the 51 sub-
jects receiving one of three different
doses of T-20 (50, 75, or 100 mg) with
a backbone of abacavir, efavirenz, and
amprenavir boosted with low-dose
ritonavir achieved superior viral con-
trol and immune reconstitution com-
pared with the 19 control subjects who
received the antiretroviral backbone
without T-20. Subjects taking T-20 had
greater reductions in viral load
(decreases of between 2.10 and 2.62
log copies/mL vs a decrease of 1.87 log
copies/mL in the control arm) and
greater likelihood of achieving a viral
load below 50 copies/mL (55% vs
37%) in an intent-to-treat analysis.
Subjects taking T-20 also had greater
CD4 cell count increases (an average
increase of 132 cells/mm3 vs an
increase of 90 cells/mm3 in the control
arm). The profile of adverse events
was similar to that found in the TORO
1 study.

With such promising results, T-20
is understandably appealing to the
increasing number of people who are
experiencing treatment failure using
approved drugs. Yet T-20 has been
available only in extremely limited
quantities, despite the fact that it was
granted fast-track status by the FDA
(which means that the FDA facilitates
development and expedites review of
the drug). A drug like T-20 has never
before been successfully developed, in
part because it is so difficult to pro-
duce. The peptide molecules used in
the drug require the construction of
special facilities to manufacture suffi-
cient quantities of the drug. Producing
the drug involves at least 100 different
manufacturing steps, far more than the
number needed to produce other anti-
HIV drugs. 

Manufacturing obstacles are likely
to make T-20 very expensive as well as
continue to limit its availability. The
November 2001 announcement of T20-
305, an open-label study to provide
expanded preapproval access to 450
people worldwide, was greeted by
treatment advocates as a disturbing
sign of availability problems to come;
450 open slots were not nearly ade-
quate to cover the many thousands of
people in need of the new drug.
Although the EAP’s 168 open positions
for people in the U.S. were filled
almost immediately, the number of
participants will soon increase since 
T-20 production capacity is due to be
scaled up following the recent opening
of a manufacturing plant in Boulder,
Colorado. Interested clinicians should
call 888-722-6321 for more information.
T-20 is expected to be submitted for
FDA approval in the second half of
2002. 

T-1249
T-1249 is another self-injected

fusion inhibitor being developed by
Trimeris and Roche that binds to a
region of the gp41 viral envelope pro-
tein not targeted by T-20. Though it is
a few years behind T-20 in the research
pipeline (currently in Phase I/II trials),
T-1249 appears in early studies to be
effective against a broad range of HIV-1
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and HIV-2 strains (unlike T-20, which
is effective only against HIV-1) and
potentially against virus that develops
resistance to T-20. Very preliminary,
14-day data presented at this year’s
Retrovirus conference showed that 
T-1249 given as monotherapy (without
other drugs) was able to reduce viral
load levels from baseline by as much
as 1.4 log copies/mL, and potentially
could be administered once per day.
The benefits of T-1249 were tempered
by the occurrence of two serious side
effects in the 72-person cohort: grade 4
neutropenia (an abnormally low num-
ber of neutrophils, the most common
type of white blood cell) and a hyper-
sensitivity reaction characterized by
fever, oral ulcers, and rash. 

As with T-20, the difficulty of man-
ufacturing the T-1249 peptide (which
also has fast-track status) is a major
obstacle. However, overcoming the
manufacturing challenges of T-20 may
make it easier to produce a sister com-
pound, or the drug’s developers may
use a less cumbersome production
process than the one used to create 
T-20. Hope for T-1249 remains high,
since it appears that the compound
might be more useful overall than T-20.
Some researchers have proposed using
the two fusion inhibitors in tandem. 

Chemokine Receptor
Antagonists

The chemokine receptor (binding)
site is another potential target for entry
inhibitors. As mentioned previously, HIV
must bind to a chemokine receptor—
usually CCR5 or CXCR4—in addition to
the CD4 receptor to infect a CD4 cell
and begin replicating. In effect, HIV

gains access to healthy CD4 cells by
placing keys (different configurations
of gp120) into two completely different
locks on the cell membrane. Exper-
imental drugs that block chemokine
receptor attachment have reached
Phase II testing, but their clinical utility
has not yet been proven.

CCR5
Drugs that inhibit CCR5 attachment

may hold more promise than those
aimed at CXCR4. This past February
researchers reported on a CCR5 antago-
nist known as SCH-C, or SCH 351125,
that was given to 12 HIV positive adults
with at least 250 CD4 cells/mm3 who
were not taking any other antiretroviral
therapy. SCH-C, which was given as a 25
mg pill every 12 hours for ten days,
reduced the viral load in ten of the sub-
jects by at least 0.5 log copies/mL; in
four subjects, viral load was reduced by
at least 1.0 log copies/mL. SCH-C tended
to increase viral load levels slightly (by
no more than 0.3 log copies/mL) within
the first three days of administration.
Viral load levels subsequently dropped
and continued to remain lower a few
days after the drug was stopped, then
eventually rebounded to baseline meas-
urements. This proof of concept study
suggests that CCR5 antagonists one day
may be used in the clinic. Problems
associated with SCH-C include the fact
that two of the 12 study subjects (16%)
did not experience any significant viral
load reduction, and a prolonged QT
interval was observed in an earlier
study in healthy subjects given much
higher doses of the drug (single 600
mg doses or multiple 400 mg doses
per day).

A report in the May 2002 issue of
Antimicrobial Agents and Chemotherapy
indicates that SCH-C works synergisti-
cally in vitro with antiretroviral drugs
from all three approved classes as well
as with T-20, raising hopes that com-
bining chemokine antagonists and
fusion inhibitors might be a future
strategy for treating multidrug-resistant
HIV (provided chemokine antagonists
become clinically useful). Schering-
Plough has another CCR5 antagonist,
SCH-D, in early development that
appears to have superior potency com-
pared with SCH-C. HIV isolates resistant
to one of the antagonists, however,
become resistant to both. 

PRO-140, a CCR5 antagonist
under development by Progenics
Pharmaceuticals (Tarrytown, New
York) has lowered viral loads to unde-
tectable levels in animal HIV models
and will advance to Phase I/II human
trials once a “humanized version” of
the drug is developed, according to
statements on the Progenics web site.
In addition, Pfizer announced this past
May that its CCR5 antagonist known as
UK-427,857 is a “top priority” for the
company, although it is still in very
early stages of research. 

CXCR4
Unlike those that attach to CCR5

(known as R5 variants), HIV isolates
that attach to CXCR4 (X4 variants) are
associated with rapid disease progres-
sion. Reports from this year’s
Retrovirus conference described the
difficulties of developing CXCR4
antagonists. One study showed that
sensitivity of X4 variants to CXCR4
antagonists decreases over the natural
course of HIV infection. The CXCR4
antagonist known as AMD-3100,
developed by AnorMED (Langley,
British Columbia) failed to adequately
reduce viral load levels in a cohort of
40 subjects with viral loads greater
than 5,000 copies/mL and has been
discontinued. Almost all subjects in
the Phase II study, however, displayed
a shift in their predominant viral strain
from X4 or mixed X4/R5 variants to
the less virulent and more common R5

Clinicians interested in the T-20
EAP should call 888-722-6321 for
more information.



viral mutants resistant to all three
approved drug classes, but also able to
work synergistically with all three
classes. Excitement generated by test-
tube data, however, is often short-lived.

Zinc Finger
Inhibitors

So-called zinc fingers are another
potential target of anti-HIV therapy.
Zinc fingers refer to proteins that form
finger-like loops when certain amino
acids in a protein chain are pulled
together by zinc atoms. Therapies
involving zinc finger inhibition disrupt
viral replication by targeting the finger-
like HIV nucleocapsid protein, which
conveys HIV genetic material to new
virus that is assembled in infected
cells. Early studies show that inhibiting
the nucleocapsid results in the produc-
tion of dysfunctional, noninfectious
virions (complete virus particles). Zinc
fingers also may interfere with reverse
transcription, a process that allows HIV
genetic material to be integrated into the
genetic material of an infected cell.

This novel approach to combating
HIV infection awaits a breakthrough. A
recent Phase I/II study of the zinc finger
inhibitor azodicarbonamide (ADA)
showed moderately effective anti-HIV
activity. However, several reported side
effects, including nephrotoxicity (kid-
ney-related toxicity) and glucose
intolerance, cast doubt on the utility
of this drug.

Immunomodulating
Therapies

Immune modulators do not specifi-
cally target HIV cell binding or replica-
tion. Rather, they enhance the immune
system to more effectively control HIV
infection, much as the immune system
of a healthy individual renders other
pathogens, such as cytomegalovirus
(CMV), harmless. Unfortunately, there
is currently no validated surrogate
marker for improvements in immune
function, which makes it difficult to
assess the utility of immunotherapies.
Some experts nevertheless predict that a
future treatment strategy for people
whose HIV is adequately suppressed
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variant. These proof of concept data
provide some hope that CXCR4 antag-
onists may play a future role in HIV
disease management, perhaps in com-
bination with CCR5 antagonists to
control mixed X4/R5 infections.

Attachment
Inhibitors

Drugs that use other mechanisms
to block HIV binding to healthy human
cells fall conveniently, if imprecisely,
into the broad category of attachment
inhibitors. Among these is PRO-542, an
antibody-like fusion protein being
developed by Progenics. Like immune
system antibodies, PRO-542 prevents
HIV attachment by binding to the
gp120 protein on the envelope (outer
coat) of the virus. This drug has shown
efficacy in HIV positive children, with
viral load decreases of up to 1.5 log
copies/mL in those receiving multiple
doses, and appears to be well tolerated.
In laboratory tests, PRO-542 works syn-
ergistically with T-20 against a diverse
range of viral isolates (allowing up to
10-fold reductions in drug doses), and
also when combined with both T-20
and PRO-140. PRO-542 is currently in
Phase II development. In addition, at
this year’s Retrovirus conference
researchers from BMS discussed a new
orally available gp120 inhibitor, BMS-
806, in preclinical development.

OTHER NEW 
MECHANISMS OF    
ACTION

Integrase Inhibitors
Integrase is one of three viral

enzymes—together with protease and
reverse transcriptase—necessary for
HIV replication. Integrase inserts HIV
genetic material into the normal DNA
of an infected human cell. The success
of drugs targeting the other two viral
enzymes has encouraged researchers
that a new class of integrase inhibitors
may be viable anti-HIV agents, although
drugs targeting integrase remain in early
clinical development. L-870,810 is a new
integrase inhibitor being developed by
Merck (Whitehouse Station, New
Jersey). This drug appears to be potent
and to have a very favorable resistance
profile in preliminary studies. A Phase
I trial in HIV negative volunteers is
underway. 

At this year’s Retrovirus confer-
ence researchers from Shionogi and
Company (Osaka, Japan, and Florham
Park, New Jersey) announced promising
data on S-1360. In vitro and animal
research shows that S-1360 has similar
efficacy to AZT and capravirine, and is
active against both X4 and R5 HIV 
variants. Furthermore, S-1360 appears
(in vitro) not only to be active against

It is not difficult to imagine a
future time when currently avail-
able anti-HIV drugs will be used
only for very short durations,
such as to prevent mother-to-child
transmission or in postexposure
prophylaxis (PEP) regimens.
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with antiretroviral drugs will involve
going off the drugs periodically after
first boosting CD4 cell levels with
immunomodulating therapy.

Interleukin 2 (IL-2, Proleukin) is a
cytokine, or immune system protein,
that promotes TH1 immunity via the
proliferation and activity of CD4 cells,
cytotoxic T lymphocytes (CTLs), and
natural killer (NK) cells. (TH1, or cell-
mediated, immune response is especial-
ly effective against HIV-infected cells
and has been associated with long-term
nonprogression.) IL-2 continues to be
studied in a variety of HIV-related set-
tings, including use in recently infected
populations, in various structured treat-
ment interruption (STI) protocols, and
in combination with therapeutic vaccine
agents (see below). Its utility remains a
matter of debate. Side effects associated
with IL-2 include flu-like symptoms
(fever, chills), decreased blood pressure,
and anorexia.

HE2000 is among the more intrigu-
ing immune modulators being studied.
This adrenal steroid appears to induce a
shift from TH2 immune response
(which inhibits the cell-mediated
branch of the immune system and is
thought to be associated with rapid dis-
ease progression) to TH1-type response.
It also appears to increase levels of key
immune system cells such as interleukin
10 (IL-10)-producing CD4 cells and den-
dritic cells. Resistance to HE2000 has
not been detected in early studies, even
among people taking the drug over the
course of two years. A Phase II trial in
the U.S. is studying HE2000 in people
whose HIV has lost sensitivity to at least
two HAART regimens. The drug also is
being studied in South Africa to delay
the onset of AIDS-related opportunistic
illnesses (OIs) such as pneumonia and
tuberculosis, and in Thailand both to
treat and prevent malaria. HE2000 is
under development by Hollis-Eden
Pharmaceuticals (San Diego, California).

Therapeutic
Vaccines

Unlike a preventive vaccine, a
therapeutic (treatment) vaccine is
given after infection and is intended
to reduce or arrest disease progression

by producing or reinforcing an
immune response. Therapeutic vacci-
nation is a challenging new field.
Only two therapeutic vaccines cur-
rently exist: one to treat CMV and
another that controls herpes simplex
virus (HSV); neither has been
approved by the FDA. Preliminary
studies of anti-HIV therapeutic vac-
cines over the years have yielded few
encouraging or tangible results. 

Current interest is focused on a
DNA vaccine developed by Merck that
aims to boost TH1 immune response
and appeared to arrest disease pro-
gression in very small studies in mon-
keys. A combination gp120 and
Nef/Tat “fusion” HIV protein vaccine
candidate from GSK also has moved
into human trials, although it
appeared to offer conflicting results in
monkey studies. Epimmune Inc. (San
Diego, California) recently received
FDA approval to begin a Phase I/II
study of its EP HIV-1090 therapeutic
vaccine. 

Interesting data on a DNA-based
therapeutic vaccine called DermaVir
were presented at the recent XIV
International AIDS Conference (IAC)
in Barcelona, Spain. DermaVir, which
is applied to abraded (lightly scraped)
skin on the hand, appeared to sharply
decrease the rates of viral rebound and
induce cell-mediated immune respons-
es in a small group of macaque mon-
keys with symptomatic AIDS. (The
macaques were chronically infected
with simian immunodeficiency virus,
or SIV, the so-called monkey version of
HIV.) DermaVir was given to those
macaques undergoing a series of STIs
in which they alternately took HAART
then stopped therapy in three-week
cycles.

The Immune Response Corporation
(Carlsbad, California) has been study-
ing Remune (HIV-1 Immunogen, the
Salk HIV vaccine) for several years.
Data published in the May 2002 issue
of Clinical and Experimental
Immunology indicates that this thera-
peutic vaccine, given as an intramus-
cular injection at 12-week intervals,
may be able to boost HIV-specific 
lymphocyte proliferation in people

already responding well to HAART (that
is, with lower viral loads and higher
CD4 cell counts). In June 2002, however,
the San Diego Union-Tribune reported
that Immune Response faces bankruptcy
and that “the outlook for Remune...
appears bleak.”

Successful therapeutic vaccines
may work synergistically in combina-
tion, and likely will be added to anti-
retroviral regimens or as immune
enhancement agents during treatment
interruptions. Some researchers hypoth-
esize that therapeutic vaccines may not
produce adequate responses in people
with low CD4 cell nadirs (lowest levels
ever), such as those who start taking
HAART with fewer than 200 CD4
cells/mm3, even if their CD4 cell counts
subsequently rise to more normal levels. 

Gene Therapy
The relatively new field of gene

therapy has shown some very early,
though unproven, promise. One
approach involves RNA interference,
or “gene silencing,” in which short
interfering RNA (siRNA) disrupts
viral attachment or HIV replication by
inhibiting the production of certain
proteins. Human trials may begin by
early 2003. Other laboratory studies
have shown that siRNA targeted
against viral proteins such as p24 may
blunt the replication ability of HIV that
becomes activated after lying dormant
in cells for a period of time. 

One would hope that gene therapy
and other novel treatments will target
NK cells, nonspecific white blood
cells that recently were found to be
reservoirs of HIV that are beyond the
reach of currently approved drugs. For
more information, see “News Briefs”
on page 6. 

COMMENT
While the research pipeline is not

as reliably bountiful as many people
would like, it clearly has not dried up.
Nevertheless, pharmaceutical compa-
nies must ensure a steadier stream of
innovative and affordable approaches
to managing HIV infection—preferably
approaches that resemble a cure rather
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than life-long chemotherapy. Whether
these involve schemes proposed in
recent months (for example, using
newly identified antibodies such as
X5) or other, as yet unknown mecha-
nisms, the need for novel therapies
grows daily. Based on the enormous
scientific advances in HIV disease over
the past several years, it is not difficult
to imagine a future time when currently
available anti-HIV drugs will be used
only for very short durations, such as
to prevent mother-to-child transmis-
sion or in postexposure prophylaxis
(PEP) regimens. In an ideal scenario,
today’s problematic drugs will not be
needed at all.

Nicholas Cheonis is associate 
editor of BETA.
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New Guidelines for 
Abnormal Pap Smear Results

“2001 Concensus Guidelines for the Management of
Women with Cervical Cytological Abnormalities” by
Thomas C. Wright, MD, and others was published in the
April 24, 2002 issue of the Journal of the American Medical
Association (JAMA). The article presents new guidelines for
managing abnormal changes in the cells of the uterine
cervix, as detected by Pap smear testing. The guidelines are
a consensus statement developed by a panel of 121 experts
in the diagnosis and management of cervical cancer. At a
conference in Bethesda, Maryland, this past September, par-
ticipants met to discuss drafts and issue final guidelines.

Routine Pap smear screening for cervical cell changes
and cervical cancer precursors is an important tool for opti-
mizing women’s health. Management of abnormal Pap
smear test results hinges on whether the results are ASC-US
(atypical squamous cells of undetermined significance) or
ASC-H (atypical squamous cells, cannot exclude high-grade
squamous intraepithelial lesion [HSIL]). Women with the
most common abnormal result, ASC-US, are recommended
to have two more Pap smears, immediate colposcopy (exam-
ination of the tissues of the cervix with a low-powered,
lighted microscope to identify abnormal cell growth and, if
necessary, removal of a tissue sample for biopsy), or DNA
testing for high-risk types of human papillomavirus (HPV),
the cause of anogenital warts and cancers. Though all three
are valid options, testing for HPV DNA is strongly preferred
when liquid-based cytology (e.g., a Pap smear test) is used
for screening.

Infection with certain strains of HPV is the primary risk
factor for developing precancerous cervical changes—such
as lesions and other abnormalities detected by Pap smears—
and frank cervical cancer. While HPV DNA testing tech-
niques available today are considered enormously helpful,
they are so new that most clinicians currently in practice do
not know how to use them, which provided a strong impetus
for developing the guidelines. Currently, HPV testing is
approved only for the purpose of clarifying ASC-US results,
when used in combination with a Pap smear in women 30
years of age and older (the manufacturer has applied to the
FDA to market HPV testing as a primary screening tool). 

In most cases of ASC-US, the same cell sample that pro-
duced the abnormal Pap smear results also can be used for
the HPV testing, so that women would not need to come
back for another examination or screening. If the HPV test
is negative for the strains of virus that are considered high
risk, women can more or less be assured that they are not
at risk for subsequent cancer and need no further special
follow-up.

Women with more definitive Pap smear results such as
ASC-H, low- or high-grade squamous intraepithelial lesion(s),
or atypical glandular cells should proceed immediately to 
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colposcopic evaluation. Greater convenience, as well as
fewer follow-up visits, lower cost, and less anxiety for the
patient all should be advantages conferred by the adoption
of the new recommendations.

The guidelines also discuss special circumstances, stat-
ing that “referral for colposcopy is recommended for all
immunosuppressed patients with ASC-US. This includes all
women infected with HIV, irrespective of CD4 cell count,
HIV viral load, or antiretroviral therapy.” Considerations
also are given for postmenopausal and pregnant women. 

Algorithms describing the guidelines and a glossary of
terms are available at the ASCCP Web site; the glossary of
terms used in the guidelines is also available at
http://jama.ama-assn.org.

Combination Pap Smear and 
HPV Testing for Cancer Screening

Two articles in the May 8, 2002 issue of JAMA support
the use of HPV testing in combination with Pap smears as a
cost-effective, convenient approach to routine cervical can-
cer screening.

In “Benefits and Costs of Using HPV Testing to Screen
for Cervical Cancer,” lead author Jeanne Mandelblatt, MD,
MPH, of Georgetown University Medical Center in
Washington, DC, states that adding HPV tests to a lifetime
of biennial (every two years) Pap smears would detect 225
more cases of cancer per 100,000 women and decrease cer-
vical cancer deaths by 59%. She notes that Pap tests have a
number of drawbacks, including frequent false-positive
results that necessitate repeat or alternate testing, and
explains that HPV tests in essence “hit the mark” (screen for
indicators of cancerous cervical cells) much more reliably
than do Pap tests alone. Rather than continue with the stan-
dard approach that prescribes an annual Pap smear, Dr.
Mandelblatt explains that,  “maximal savings in life could
be achieved by screening every two years from age 20 to
death with a combination of HPV and Pap tests. Cessation
of screening at age 65 or 75 years is less expensive and cap-
tures 86.6 and 97.8% of the benefits of lifetime screening,
respectively.”

In the second JAMA article, “Cost-Effectiveness of
Alternative Triage Strategies,” Sue Goldie, MD, MPH, of the
Harvard Center for Risk Analysis, and colleagues used a
computer-based mathematical model to determine the most
efficient and cost-effective management strategy for U.S.
women with ASC-US results. Dr. Goldie’s team also found
that the most cost-effective approach would be to use a
biennial schedule in which all women receive Pap smears;
the same Pap smear samples that produce ASC-US results
could then be used to provide cells for HPV testing. Positive
HPV results would indicate follow-up colposcopy only when
they reveal a strain linked to cervical cancer. Results of this
cost-effectiveness study lend full support to the new guidelines

described in the previous section. As with most recommen-
dations, rarely does one size fit all: clinicians must consider
each woman’s history and individualize decision-making.

Number of Lifetime Sexual 
Partners and Cervical Cancer Risk

One measure that may help individualize the manage-
ment of abnormal Pap smear results is the number of life-
time sexual partners a woman has had, according to a new
study by John Chan, MD, of the University of California at
Irvine, and colleagues. For two years, investigators followed
93 women with cervical cell abnormalities known as cervical
intraepithelial neoplasia (CIN) grades 2 or 3, with 3 being
the most likely to progress to cancer. Dr. Chan presented his
findings at the annual meeting of the American College of
Obstetricians and Gynecologists, held in early May.

As noted above, infection with certain strains of HPV is
the chief risk factor for developing cervical cancer. However,
a number of cofactors—including smoking—also contribute
to disease progression. In some investigations, having mul-
tiple sexual partners also has been linked to increased risk
for HPV. In this study, the researchers found that having had
more than five lifetime sexual partners was an independent
risk factor for cancerous changes, even in the absence of
HPV infection. The study did not elucidate the reasons for
this finding, although the investigators hypothesized that
other sexually transmitted infections (STIs) in addition to
HPV might contribute to higher risk for cancer-like cell
changes, and that an increased number of sexual partners is
associated with increased risk of developing STIs. 

The investigators found that women with five or fewer
lifetime sexual partners had a greater than 60% chance of
having cervical cell abnormalities clear up of their own
accord, without treatment. The presence or absence of HPV
had a significant impact on risk for progression; 80% of cer-
vical lesions that did not contain HPV regressed, compared
with 46% of those that did contain HPV. The authors sug-
gested that some women with CIN grade 2 or 3 might delay
treatment—if, for instance, they have had five or fewer life-
time sexual partners and do not have HPV infection.
(Physicians typically do not treat CIN grade 1 because these
abnormalities usually resolve without treatment; however,
CIN 2 or 3 generally is treated with a technique that destroys
the affected cervical tissue.) 

In addition, women whose HPV infection resolved were
more likely to see their cervical lesions regress, compared
with women with persistent HPV infection. Other factors,
including a woman’s race and whether she had given birth,
did not affect whether abnormalities regressed, research
showed. Overall, 52% of abnormalities resolved on their
own. One limitation to this report is that strain of HPV was
not considered, and it is well known that HPV strain is of
foremost concern when it comes to risk for anogenital cancers.
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Women More Likely than 
Men to Disclose an STI

According to a French study published this year in
Sexually Transmitted Infections, women are seven times
more likely than men to tell a partner that they have an STI.
The study involved three groups of participants, all of
whom completed surveys. Over 13,000 adults and adoles-
cents 15 years of age and older participated.

A total of 45 adolescents and 179 adults reported a his-
tory of STIs. Nine of ten adults reported that they had told
partners about an STI, but one in four adolescents had not.
Less than 8% of one group of adults (adults were surveyed
in two groups) said they had not informed their main part-
ner, but three-quarters had not told “other” partners.
Among the second group of adults, almost all said they had
not told any of their previous partners, although most told
their current partner. Almost one-third of adolescents had
failed to notify current partners. 

Gender was a strong determinant of willingness to
admit to having an STI: 14% of men, compared with just
2% of women, had not told their main partner. Among ado-
lescents, half of the boys did not tell their partner, but fewer
than one in ten girls did not tell. Those 16 years of age and
younger were least likely to admit to having an STI. The
authors concluded that “these results are all the more wor-
rying in that they probably underestimate the true situa-
tion,” adding that many of the respondents might have said
they had told their main or current partner when, in fact,
they had not. Because many STIs are asymptomatic, espe-
cially in women, partner notification is very important. 

HIV, African-American 
Women, and Rural Residence

In the U.S., the incidence of HIV/AIDS is increasing
most rapidly among African-American women. While the
vast majority of cases occur in urban areas and nearby
communities, the spread of HIV to and through rural areas
is of increasing concern. Results of a recent study that
looked at HIV risk in this group of women were published
by Richard Crosby, PhD, and others, in the April 2002 issue
of American Journal of Public Health. This study compared
HIV-associated sexual health history, risk perceptions, and
sexual risk behavior of low-income rural and non-rural
African-American women who were attending federally
funded Special Supplemental Nutrition Program for
Women, Infants, and Children (WIC) clinics in Missouri.

Participants were women receiving WIC benefits aged
18 years or older from 27 clinics in 23 counties who agreed
to participate in an anonymous survey that focused on con-
dom use. A total of 571 women (25% of women who filled

out the survey) reported that they were African American;
of these, 72% were from urban counties, 4% from suburban
counties, and 24% from rural counties. (More than 90% of
Missouri counties are rural.)

Rural women were twice as likely as urban women to
report that they had received no HIV counseling during
pregnancy. They also were twice as likely to report that a
sex partner had been tested for HIV infection but that they
“did not worry about becoming infected” by STIs. They
were twice as likely to say that they never used condoms,
because they believed that their current partner was HIV
negative. Rural women also reported 50% less gonorrhea or
syphilis.

In their report, the authors cited another recent study
indicating that rural minority and low-income women living
with HIV/AIDS were likely to have believed, before their
HIV diagnosis, that they could not get infected or that their
partners were HIV negative. The authors said that the studies
provide initial evidence suggesting that low-income rural
African-American women believe themselves to be less sus-
ceptible to HIV infection than their urban counterparts. The
authors noted, “Given the potential diffusion of HIV from
high-concentration epicenters to rural areas, these percep-
tions may be highly problematic in regard to the adoption of
protective practices such as condom use.” 

Breast-Feeding Negates Benefits
of Anti-HIV Treatment for Babies

Long-term data from the Petra (formerly PETRA) study
were been published in the April 6, 2002 issue of The
Lancet. The data highlight the devastating effects breast-
feeding can have on the early benefits of perinatal anti-HIV
treatment to prevent transmission of the virus from mothers
to infants. In brief, many women participating in the Petra
study who took peripartum antiretroviral therapy and deliv-
ered HIV negative babies subsequently infected their babies
through breast-feeding. The results also depict some of the
shortcomings of applying “short-course” treatment alone to
mothers in Africa. 

The aim of Petra, which ran from June 1996 through
January 2000, was to discover the most effective way of
administering two common oral antiretrovirals, AZT
(zidovudine, Retrovir) and 3TC (lamivudine, Epivir), to pre-
vent mother-to-child transmission (MTCT). [Ed. note: AZT
and 3TC were dosed separately, not as Combivir, which is
one pill combining both medications.] Researchers enrolled
1,797 pregnant women with HIV in sites in Tanzania, South
Africa, and Uganda, and randomized them into four groups
following four different regimens. The first group received
the two drugs during pregnancy (starting one month before
delivery), during labor, and for one week after delivery (i.e.,
both mothers and infants). The second group received the
same two drugs, but only during labor and after delivery
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(i.e., both mothers and infants). The third group received
AZT and 3TC during labor only (i.e., no treatment for infants
after birth), and the fourth group was given placebo. (The
placebo arm was halted and those participants were ran-
domized to one of the other three groups receiving active
therapy in 1998, halfway through the study, when results from
a Thai trial of short-course AZT showed 50% efficacy com-
pared with placebo. It would have been unethical to continue
the placebo arm at that point, with proof of the efficacy of
short-course therapy then available. The analysis of results
consider only data from women enrolled through 1998.)

The resulting infection rates among babies at the main
time points for evaluation, at six and 18 months after birth,
are as follows. Six weeks after birth, 5.7% of newborns in
the first group were HIV positive; the rates in the other
groups were 8.9%, 14.2%, and 15.3%, respectively. But
regardless of group the infection rates thereafter soared
because mothers were transmitting the virus through their
breast milk, and after 18 months, infection rates were 15%,
18%, 20%, and 22%, respectively. 

Unlike the standard of care for women in developed
countries, which typically involves use of multiple antiretro-
virals for several weeks, the standard available to women in
African countries is limited by funds. To date, the only
affordable options involve short-course treatment focusing
on labor and delivery—and this is not available to the
majority. Joep Lange, MD, of the Academic Medical Centre-
International Antiviral Therapy Evaluation Centre at the
University of Amsterdam, has said that the treatment regi-
men used by the first Petra group (therapy before, during,
and after delivery) continues to be most beneficial for
infants at risk of HIV infection from their mothers. At the
Third Conference on Global Strategies for the Prevention of
HIV Transmission from Mothers to Infants this past
September in Kampala, Uganda, Dr. Lange discussed some
disappointing developments related to this study (see “The
Dilemma of Breast-Feeding,” BETA, Winter 2002, page 36).
He pointed out that despite the potency and efficacy of the
regimen used by group one, which initially reduced MTCT
by 61% (measured at six weeks) benefits were effectively
lost by 18 months when mothers also breast-fed. The second
regimen also provided initial efficacy, but those benefits also
diminished considerably over the infants’ first 18 months of
life, again largely due to breast-feeding. Dr. Lange stressed
that preventing MTCT in developing countries must be
addressed in the larger context of care, in which breast-feeding
is but one important issue for HIV positive mothers and fam-
ilies. He also suggested adding a third potent antiretroviral
to the regimen used by group one in this study, which by
today’s standards in developed countries is outdated.

Currently, Petra investigators recommend evaluating
whether weaning from breast-feeding at six months of age
and simultaneously administering prophylactic antiretrovi-
rals to nursing mothers and uninfected infants may provide
further protection against HIV. They also acknowledge that
in developing settings such as those where the study was

conducted, breast-feeding will continue, for “social, 
hygienic, and financial reasons.”

MTCT and Orphans 
In a commentary published in the same April 6, 2002

issue of The Lancet, Karen Beckerman, MD, of the
Department of Obstetrics, Gynecology and Reproductive
Sciences at the University of California at San Francisco,
states that “Prophylaxis against mother-to-child transmis-
sion must be linked to preventing the creation of orphans.”
She notes that with or without drug intervention, the major-
ity of children born to HIV positive mothers in sub-Saharan
Africa will be uninfected, yet within two years after giving birth,
11% of those HIV positive breast-feeding mothers will die.

Orphans face enormous challenges—ranging from inad-
equate nutrition, health care, and education, to homeless-
ness and abuse—which in turn impact the societies within
which they live. Dr. Beckerman states that while knowledge
about effective strategies to reduce MTCT has advanced,
maternal health has yet to become a full-fledged concern.
She notes that even Petra, a well-designed if now outmoded
trial, studied and reported no maternal health endpoints.
Since there are clear links between maternal and infant
health and survival, continuing negligence by MTCT
researchers and care providers is shortsighted at best. 

Appealing to scientific interests, Dr. Beckerman refer-
enced evidence from Western studies showing that treating
pregnant women for HIV results in “far lower” HIV trans-
mission rates than do mother-to-child interventions alone.
She concludes, “Now, in the third decade of AIDS, HIV pre-
vention and AIDS treatment can and must be integral parts
of the global response to the AIDS catastrophe. What better
place to start than with mothers and children?

Short-Course AZT Lowers 
MTCT Rates among Some 
Breast-Feeding Mothers

An article published in the March 8, 2002 issue of AIDS
by a team of French researchers from INSERM, the French
national research institute, reported that a short course of
AZT reduced the risk of HIV transmission to babies as long
as 24 months after birth, even when mothers breast-fed.
(These results contrast with those from other studies such
as Petra, reported above; what seems to have made the dif-
ference in this study was the mothers’ CD4 cell counts at the
time of delivery, which researchers say underscores the sig-
nificant role of maternal health in MTCT.

In this evaluation researchers pooled and analyzed data
from two clinical trials conducted in Côte d’Ivoire and
Burkina Faso. In those trials mothers took 300 mg of AZT or
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placebo twice daily from 36 to 38 weeks gestation until
delivery; one group also took the same regimen for seven
days after delivery.

Results were available for 641 children, of whom all but
12 were breast-fed and all of whom had at least one HIV-1
test. Overall, at 24 months of age, those children whose
mothers had received treatment were 26% less likely to
have become infected with HIV. However, when researchers
looked at MTCT results based on mothers’ CD4 cell counts
at the time of delivery, they saw strikingly different results.
Among children whose mothers had greater than 500
cells/mm3 and who took AZT, the risk of having been
infected with HIV was reduced by 59%. Among children
whose mothers had fewer than 500 cells/mm3 and took
AZT, the chances at 24 months of having been infected with
HIV were roughly equal to those of children whose mothers
took placebo; i.e., mothers’ use of AZT conferred no risk
reduction for these children.

While having fewer than 500 CD4 cells/mm3 is not a
sign of advanced HIV disease, it does indicate a significant
decline in the immune system’s capabilities. (Many of the
women likely had far fewer than 500 cells/mm3 at the time
of childbirth.) Therefore, the authors said, disease stage at
the time of childbirth is a strong factor in the overall odds
of MTCT. Lead author Valeriane Leroy, MD, PhD, and col-
leagues suggested starting AZT therapy earlier in preg-
nancy or, better yet, using AZT in combination with other
anti-HIV drugs.

Vitamin A Deficiency Not 
Associated with HIV in 
Genital Fluids in New Study

Another article in the April 6, 2002 issue of The Lancet
concerns women and HIV. Audrey French and colleagues
reported data obtained through a large longitudinal study of
the natural history of HIV in women called the Women’s
Interagency HIV Study (WIHS). (See “Lessons Learned from
Natural History Studies in Women,” BETA, Winter 2001,
page 22.) In the San Francisco Bay Area, researchers at the
University of California at San Francisco (UCSF) are actively
recruiting for WIHS; for more information, call (toll-free)
866-476-5109.

An association between vitamin A, or retinol, deficien-
cy and MTCT has been reported in several previous studies.
Although results of such studies have been contradictory,
retinol is known to play a role in maintaining healthy geni-
tal mucosa, and so the theory remains that the association
is related to HIV viral load in the female genital tract. That
is, a deficiency of retinol damages mucosal integrity, there-
by elevating risk of HIV transmission.

In this study, researchers explicitly examined the rela-
tionship between retinol and the amount of HIV RNA in

genital secretions. To do so, they tested samples of blood
and genital secretions from 301 of the 418 WIHS participants
from the Bronx, New York site, obtained through cervicov-
aginal lavage taken at the first study visit. (Samples had
been stored for later studies such as this.)

The researchers found that plasma (blood) levels of HIV
correlated significantly with genital HIV levels, but that
blood levels of retinol did not. Women with detectable lev-
els of genital HIV and women without detectable levels had
roughly similar retinol levels. Only six women had retinol
deficiencies, which is too small a number to permit useful
analyses.

The researchers commented that their findings are sim-
ilar to those of a 1999 study by R.N. Burns and Richard
Semba of retinol deficiency, which also found no association
between retinol status and MTCT. Yet their findings differed
from African studies, which did find an association between
depressed retinol levels and genital HIV levels. This may be
due to the fact that the women in the African studies had
much more severe retinol deficiencies. Thus, the researchers
concluded that in the population of U.S. women they stud-
ied, it appears that “a correlation between retinol status and
genital HIV-1 burden does not exist.” While these data do
not mean that vitamin A supplementation for women with
profound retinol deficiencies will have no protective anti-
HIV effect, neither do they bolster the hope that arose sev-
eral years ago that vitamin A supplementation might
become a cheap MTCT prevention strategy widely available
to poor African women. 

Leslie Hanna is editor of BETA.
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Gene Therapy 
This Phase II, multicenter, randomized, and blinded

study will help determine the safety and efficacy of admin-
istrating a gene transfer product to people with chronic HIV.
Participants will be given granulocyte colony-stimulating
factor (G-CSF) to stimulate the production of white blood
cells, which then will be harvested through apheresis
(removal from the blood for therapeutic purposes). The har-
vested cells will be genetically recombined with either a
delivery gene construct or one that delivers an anti-HIV
ribozyme (RNA that can alter the genetic instructions of
DNA or RNA). Participants will have the altered cells rein-
fused and will continue taking their antiretroviral therapy
(HAART) for 24 weeks. HAART then will be interrupted for
four weeks, resumed for 12 weeks, and interrupted again
for another 12 weeks. The primary efficacy endpoint for the
study will be HIV viral load levels at 47 and 48 weeks after
cell reinfusion. Eligible participants must be between 18
and 45 years of age, be taking their first or second anti-
retroviral regimen, and have at least 300 CD4 cells/mm3

and a viral load below 50 copies/mL for the previous six
months. For more information, call Debbie Slamowitz at
Stanford University (650-723-2804).

Structured Treatment
Interruption

This 72-week (18-month) study will evaluate the viro-
logic and immunologic effects of intermittent versus contin-
uous HAART in HIV positive individuals, with the goals of
suppressing viral replication, minimizing the toxicity and
side effects of HAART, and reducing cost. Eligible partici-
pants will be randomized into two study groups.
Participants in group one will continue taking their current
antiretroviral therapy; participants in group two will stop
their therapy every other week in seven-day cycles. In other
words, those in group two will take therapy in a one-week
on, one-week off pattern. Eligible participants must be HIV
positive people 18 years of age or older who are currently
on an effective antiretroviral regimen, as defined by having
had an undetectable viral load for a minimum of one month
and having 175 or more CD4 cells/mm3. Participants’ regi-
mens must not contain nevirapine (Viramune) or abacavir
(Ziagen). Exclusion criteria include resistance to any
approved anti-HIV medications, any major opportunistic ill-
nesses (OIs), and chronic hepatitis B. Blood will be drawn
at the end of an off-drug period either monthly or every
other month. Virologic tests (studies of HIV) and immuno-
logic tests (studies of the immune response to HIV) also will
be done, and medications and clinical care will be provided
during the study. This study takes place in Bethesda, MD.
To offset costs after the first visit, travel (plane, train, auto-
mobile) will be paid for, and there will be an $80 per night
hotel allowance. (Travel arrangements must be made
through the study coordinator.) For more information, contact

Mike Donnelly

Below is a partial listing of currently enrolling U.S.
clinical trials gathered from various sources. Two of the
main clinical trial resource centers have undergone sig-
nificant changes. 

At the end of June 2002 HIV InSite’s Trials Search
database of HIV/AIDS clinical trials was replaced with
TrialScope, a listing of clinical trial sites with contact
information for HIV/AIDS clinical research organizations
in the U.S. TrialScope allows online users to search by
country, state, and city, or by type of trial. TrialScope is
available at http://hivinsite.ucsf.edu/tsearch. HIV InSite,
a program of the University of California at San
Francisco (UCSF), will no longer publish the Guide to
HIV Clinical Trials in California. The Trials Search data-
base may become available in the future pending its
transfer to a community-based organization. 

In May 2002 the AIDS Clinical Trials Information
Service (ACTIS) announced that it will no longer main-
tain its own database of clinical trials. Instead, ACTIS
will allow users to search for HIV/AIDS-related studies
listed at ClinicalTrials.gov, a clinical trial database for all
diseases supported by the National Institutes for Health
(NIH). The ClinicalTrials.gov database will be accessible
at both www.actis.org and www.clinicaltrials.gov. ACTIS
information specialists will continue to be available to
help locate trials and answer questions at 800-874-2572
from 12:00 pm to 5:00 pm ET (9:00 am to 2:00 pm PT)
Monday through Friday.

Call the telephone numbers below for more informa-
tion about specific trials and a full listing of study sites.
Protocol (study) numbers, if available, are provided in
parentheses at the end of each trial description. 

Open
Clinical
Trials for
HIV/AIDS
Treatments
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Diane M. Rock Kress, RN, at 301-435-8003 or 800-772-5464,
ext. 58003. The study protocol may be viewed online at
www.niaid.nih.gov/dir/labs/lir/hiv/haart.htm. (02-I-0013)

Immunomodulating 
Therapy: Z-100 

This Phase I study will help determine the safety of Z-
100, an experimental immunomodulator that has shown
antiviral activity against HIV in the test tube. Participants
will be assigned by chance to receive one of two doses of Z-
100 or placebo (an inactive substance). Participants will be
taught to self-administer two 1 mL injections subcutaneous-
ly (under the skin) twice weekly for eight weeks. Eligible
participants must be at least 18 years of age and have at
least 350 CD4 cells/mm3 and a viral load between 2,000 and
55,000 copies/mL. Study locations include Chicago 
(312-695-5012) and Galveston, TX (409-747-0218).

Peptide T
This Phase II, open-label study will measure the effect

of Peptide T on viral load and immune function. Peptide T
is an intranasal solution that is sprayed into the nose, four
sprays three times daily. The procedure is like using an over-
the-counter nasal spray. Eligible participants must have at
least 300 CD4 cells/mm3 and a viral load between 500 and
25,000 copies/mL. Antiretroviral therapy is optional; people
who have never taken or who have stopped therapy are eli-
gible for this study. Those receiving antiretroviral treatment
must have been on stable (unchanged) therapy for 12 weeks
prior to study entry. For more information, contact Diane
Cenko at HIV Care in San Francisco (415-353-6215 or
dcenko@chw.edu).

DHEA
This is a randomized, placebo-controlled pilot study of

DHEA, a hormone produced in the body. The study will
evaluate how supplementing the amount of DHEA affects
HIV, the immune system, hormone levels, body composi-
tion, and quality of life. Participants will be assigned by
chance to take either DHEA or placebo twice daily for 12
weeks. There will be eight visits to San Francisco General
Hospital for blood and urine tests, body measurements, and
completion of questionnaires. Participants will receive $25
per visit and the study medication is free of charge. Eligible
participants must have a viral load below 50 copies/mL;
have been on stable antiretroviral treatment for eight weeks;
not have active OIs, malignancies, or severe liver disease;
and not be pregnant or breast-feeding. Exclusion criteria
include use of DHEA, testosterone, other anabolic steroids,
corticosteroids, megestrol acetate (Megace), growth hor-
mone, IL-2, or thalidomide in the previous eight weeks. This
study is being conducted at the Community Consortium of
UCSF; for more information, contact Paul Couey at 415-476-
9554, ext. 15.  (CC047/GCRC 664)

Natural History of 
HIV in Women

Several years ago the National Institute of Allergy and
Infectious Diseases (NIAID) established a large-scale natural
history study of women and HIV infection known as the
Women’s Interagency HIV Study (WIHS). WIHS was a mul-
ticenter, prospective (forward-looking) study of the natural
history of HIV infection in U.S. women. The study enrolled
women who were HIV positive and women who were HIV
negative but at high risk for becoming HIV infected through
behaviors such as intravenous (IV) drug use, having multi-
ple sexual partners, and practicing unsafe sex. The original
study sites were the Bronx/Manhattan, Brooklyn, Chicago,
Los Angeles, San Francisco, and Washington, DC.

The overarching purpose of the study was to identify
clinical signs of HIV infection in women, to describe the pat-
tern and rate of immune system decline, and to examine
potential cofactors that might affect disease progression.
Although the study closed for a time, researchers at the
University of California at San Francisco (UCSF) are once
again actively recruiting for WIHS in the San Francisco Bay
Area.

Eligible participants must be HIV positive or at risk (as
defined above) and 18 to 30 years of age. Investigators also
will look at issues affecting length of survival and quality of
life for women with HIV infection. All participants will have
biannual (twice yearly) examinations that include an inter-
view, physical exam, and laboratory blood tests. For more
information, call (toll-free) 866-476-5109. 

Abdominal Obesity 
in Men: Testosterone

This prospective, placebo-controlled study will deter-
mine the safety and effectiveness of testosterone gel in
reducing abdominal fat in men. All participants will be
assigned at random to receive testosterone gel or placebo.
Participants will apply the gel to their shoulders, arms, or
abdomens, and will receive physical exams and blood tests
every six weeks. Questionnaires, body measurements, rectal
exams, additional blood tests, and computed tomography
(CT) and DEXA (body composition) scans will be done
every 12 weeks. After 24 weeks all participants will be
offered testosterone gel for an additional 24 weeks. Eligible
participants must be male, have a viral load below 10,000
copies/mL, and have been on stable antiretroviral therapy
for at least 12 weeks prior to study entry, with plans to con-
tinue the same regimen for at least another 24 weeks.
Exclusion criteria include use of testosterone, anabolic
steroids, appetite stimulants, DHEA, growth hormone, or
other anabolic agents within 12 weeks of study entry, and
use of hydroxyurea (Hydrea) within 30 days of study entry.
Study locations include Denver (303-372-5535), Honolulu
(808-737-2751), Indianapolis (317-274-8456), San Diego
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(619-543-8080), and San Francisco (415-514-0550 ext. 356).
(A5079)

Neurological Studies
Two important clinical studies (see below) are in dan-

ger of closing due to slow accrual. These studies ask crucial
questions about decreased mental function and about HIV
in the cerebrospinal fluid (CSF, the fluid surrounding the
brain and spinal cord) and its relationship to virus in the
blood. In a letter to community advisory boards serving the
AACTG (Adult AIDS Clinical Trial Group) network, Giovanni
Schiffito, MD, study chair of AACTG A5090, explains the
importance of this trial:

An important change in the progression of cognitive impair-
ment is that while in the early days of the epidemic we were
concerned with rapid progression to dementia (patients with
dementia had a six-month median survival), we are now
observing long periods of cognitive impairment without
apparent improvement or worsening. However, fully func-
tional activities cannot be expected with persistent cognitive
deficits. Since HIV infection is becoming a manageable,
chronic disease, we need to be attentive to cognitive function
to prolong not only survival, but also quality of life. 

Often the community criticizes researchers for not
exploring complications of long-term use of antiretroviral
therapy and HIV infection itself. These studies aim to pro-
vide answers to important questions now being asked.
Please talk with a health-care provider and consider partic-
ipating in these clinical trials.

Decreased Mental 
Function: Selegiline

This Phase II, placebo-controlled, double-blind study
will examine whether the selegiline transdermal system
(skin patch) is safe and effective in treating decreased men-
tal function in people with HIV. Currently oral selegiline is
approved for the treatment of Parkinson’s disease.
Prospective participants will undergo blood draws, lumbar
punctures (spinal taps), and screening tests to determine
brain function. Eligible participants will be randomized to
receive patches with one of two doses of selegiline or place-
bo patches. Study visits will take place at weeks 4, 8, 12, 16,
and 24. Visits at weeks 12 and 24 will include mental func-
tion tests and surveys; the week 24 visit will include anoth-
er lumbar puncture. Participants who complete the first 24-
week stage of the trial will have the option to take part in
an additional 24-week, open-label stage. Participants must
be at least 18 years of age and have impaired mental func-
tioning as indicated by prestudy screening tests. There is no
CD4 cell count or viral load requirement. Participants must
have been on stable anti-HIV therapy for the previous eight
weeks or off treatment for the previous eight weeks due to
drug resistance or intolerance. Exclusion criteria include
syphilis, active AIDS-defining OIs within 30 days of study

entry, use of over-the-counter diet or cold remedies within
14 days, high blood pressure, and pregnancy or breast-feed-
ing. Study sites include Boston (617-726-3819); Buffalo, NY
(716-273-2114); Chicago (312-695-5012); Honolulu (808-737-
2751); Los Angeles (310-825-3594); New York City (212-305-
2387, 212-420-4432, or 212-241-8748); Philadelphia (215-
349-8092); Rochester, NY (716-275-2740); San Diego (619-
543-8080); San Francisco (415-514-0550 ext. 362); Seattle
(206-731-8877); and St. Louis (314-454-0058).  (AACTG
A5090)

HIV in Cerebrospinal Fluid and
Potent Antiretroviral Therapy

This observational study will measure HIV levels in the
blood and compare them to levels of HIV in CSF before and
after the administration of anti-HIV therapy. Eligible partici-
pants must be starting a new, potent antiretroviral regimen;
participation in another AACTG trial is no longer required.
Before beginning the new anti-HIV regimen, participants
will have blood tests and a lumbar puncture to see if there
is any HIV in the CSF. Study visits will take place at six
months, one year, and then once per year thereafter. During
study visits participants will have a neurological exam, neu-
ropsychological tests, blood tests, and a lumbar puncture. At
the six-month visit participants will spend all day at the clin-
ic for multiple blood tests to be taken throughout the day.
Reimbursement for lumbar punctures will be available at
most sites. Study locations include Baltimore (410-955-
4370); Cleveland (216-778-5489); New York City (212-420-
4432 or 212-263-6565); Rochester, NY (716-275-2740); San
Francisco (415-514-0550 ext. 356); and Seattle (206-731-
8877).  (AACTG 736)

Mike Donnelly is the TrialScope coordinator of HIV InSite.

CORRECTION
NOTICE

The Open Clinical Trials 
column in the Spring 2002
issue features a study under 
the heading “Decreased
Mental Function: Segeline
Patch.” The correct name for
this therapy is selegiline, not
segeline.
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ATAC is a dynamic new coalition 
of people working together to improve
HIV research and treatment access in
the U.S.

ATAC encourages greater, more 
effective involvement of all people
with HIV in decisions—made by the
pharmaceutical industry, government,
and others—that affect their lives. 
To bolster the ranks of treatment
activists, the coalition is committed 
to identifying, mentoring, and 
empowering new activists in all 
communities affected by the epidemic.

HIV ADVOCACY 
GET INVOLVED

•
AIDS Treatment 

Activists Coalition (ATAC)

ATAC Contact Information
Web site: www.atac-usa.org
Email: info@atac-usa.org

JOIN THE EMAIL LISTSERV—
send a message including your real
name and a description of your AIDS
treatment activism to: 
info@atac-usa.org

AID for AIDS – New York, NY
212-337-8043  

aid4aids@aol.com

AIDS Empowerment Treatment International (AIDSETI)
202-473-6637  
www.aidseti.org

AIDS Medical Relief for Cuba – New York, NY
212-594-7741  

babaluaye@aol.com

AIDS Medicine Recycling Project – San Francisco, CA
415-285-0606
510-411-1256

hobi@humanist.org

African AIDS Network – San Francisco, CA
415-440-3722  

lwildes@aidseti.org

Being ALIVE – West Hollywood, CA
310-289-2551  

progvoldir@aol.com

Human Rights Association of Agua Buena – 
Central America
510-841-1644 

reynolds@rorl.ucsf.edu

International AIDS Empowerment – El Paso, TX
888-767-8474  

skiprosenthal@usa.com

Whitman Walker Clinic – Washington, DC
202-745-6149  

mrelf@wwc.org

United Trauma Relief (UTR) – Cambridge, MA
617-225-8365
630-369-2474  
utr@mit.edu

RECYCLE YOUR MEDICATIONS!
THE FOLLOWING U.S. ORGANIZATIONS COLLECT ANTI-HIV MEDICATIONS

FOR DONATION ABROAD. EACH ORGANIZATION FOLLOWS ITS OWN SET

OF RULES; THE MAJORITY REQUEST THAT ALL DRUGS BE DELIVERED IN

THEIR ORIGINAL PRESCRIPTION BOTTLES (ALL PATIENT AND DOCTOR

NAMES WILL BE REMOVED BEFORE DISTRIBUTION).

Lifestyle Habits That 
Contribute to Optimal Health

• Eat a low-fat diet based in fruits,
vegetables, and whole grains

• Exercise daily for at least 30 minutes
• Sleep at least eight hours every night
• Avoid smoking and second-hand

smoke
• Reduce alcohol intake
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GLOSSARY
GLOSSARY

A
ACUTE:
rapid in onset, aggressive; short-term initial stage of a disease. Contrast with
chronic.

ANOGENITAL: 
relating to the area that includes the genitals, perineum, and anus.

ANTAGONIST:
an agent that prevents the activation of a cellular function by binding to a cell’s
receptors and blocking their use by chemical messengers or drugs. Also refers to
a drug or substance that blocks or reverses the action of another drug or agent.

ANTIBODY (AB, IMMUNOGLOBULIN): 
a protein secreted by activated plasma cells, which evolve from B cells.
Antibodies are present throughout the blood and tissues; they are produced in
response to stimulation by foreign antigens as part of the body’s defense against
invaders. Specific antibodies bind to and act upon specific antigens; the antigen-
antibody reaction forms the basis of humoral (TH2) immunity. 

ANTIGEN:
any agent or substance that stimulates an immune response. Antigens often are
foreign microorganisms such as bacteria or viruses, or the substances they produce.

ANTIRETROVIRAL:
an agent (e.g., AZT, ritonavir) that suppresses the activity or replication of retro-
viruses such as HIV by interfering with various stages of the virus’ lifecycle. 

ARM: 
a group of participants in a clinical trial who receive the same treatment (treat-
ment arm) or placebo (control arm).

ASSAY: 
a test, especially one used to detect the presence and/or concentration of a com-
ponent, drug, or microorganism in the blood or other body fluids or tissues.

ASYMPTOMATIC:
not feeling or showing outward signs of a disease.  

ATHEROSCLEROSIS: 
narrowing and hardening of the arteries due to the development of plaques (a
buildup of cholesterol, cell debris, and scar tissue) on artery walls.

ATRIUM (plural ATRIA): 
one of the two upper chambers of the heart that receive blood from the rest of
the body.

AUTOIMMUNE RESPONSE (AUTOIMMUNITY): 
a condition in which the immune system fails to recognize its own biochemical
markers as “self” and attacks body tissues as if they were foreign matter, possi-
bly leading to autoimmune diseases such as lupus or rheumatoid arthritis. 

B
BASELINE:
an initial or known value (e.g., CD4 cell count, HIV viral load) against which
later measurements can be compared. 

BETA BLOCKER: 
a medication that inhibits specific nervous system receptors, causing a decelera-
tion of the heart rate, a reduction in blood pressure, and reduced anxiety. Beta
blockers are used to treat high blood pressure, angina, and other conditions. 

BILIRUBIN: 
a yellowish pigment released by red blood cells when they are removed from
circulation and broken down. Bilirubin levels are measured to gauge the health
of the liver. High bilirubin levels can lead to jaundice.

BIOAVAILABILITY: 
the degree to which a drug or other substance is absorbed and circulated in the
body; the physiological availability of a drug, as opposed to its chemical potency. 

C
CAPILLARY: 
a tiny blood vessel.

CARDIOVASCULAR: 
relating to the circulatory system (the heart and blood vessels).

CD4 CELL (CD4 LYMPHOCYTE, T-HELPER CELL): 
a type of white blood cell that carries the CD4 cell surface receptor and helps the
body fight infection. HIV invades CD4 cells, typically resulting in their dysfunc-
tion or death.

CERVICOVAGINAL LAVAGE: 
washing of the uterine cervix and the vagina (parts of the female reproductive
system) according to a scientific protocol, for example, to obtain a sample for
diagnosis in a research study.

CERVIX (adjective CERVICAL): 
the cylindrical, lower part of the uterus leading into the vagina.

CHEMOKINE: 
a soluble factor secreted by certain immune system cells that stimulates the
activity of other cells. Chemokines act as messengers between cells. Certain
chemokines (e.g., MIP-1 alpha, MIP-1 beta, RANTES) have been shown to affect
the activity of HIV; certain chemokine receptors (e.g., CCR5, CXCR4) are neces-
sary to allow HIV to enter host cells.

CHEMOTHERAPY (adjective CHEMOTHERAPEUTIC): 
the use of chemicals or drugs to treat disease; the term is typically used to refer
to cancer treatment.

CHOLESTEROL: 
a fatty substance in animal tissue that is an essential component of cell mem-
branes and nerve fiber insulation. There are two primary types of cholesterol in
the blood: low-density lipoprotein (LDL), which is considered a risk factor for
heart disease, and high-density lipoprotein (HDL), which is considered protective
against heart disease.

CHRONIC:
persisting over a long period of time or recurring frequently. Contrast with acute.

COHORT:
a group of individuals in a study who share a demographic, clinical, or other
characteristic (e.g., age, study site).
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CORONARY: 
relating to the arteries that supply the heart muscle.

CULTURE: 
a method of growing a microorganism or living tissue in vitro in a medium that
promotes its growth.

CYTOKINE:
an intercellular hormone or chemical messenger protein (e.g., tumor necrosis
factor, interleukin) released by white blood cells (e.g., macrophages, T cells).
Cytokines facilitate communication among immune system cells and between
immune system cells and the rest of the body. 

CYTOMEGALOVIRUS (CMV):
a herpesvirus that typically occurs in healthy individuals without causing symp-
toms. In immunocompromised individuals (usually those with fewer than 50
CD4 cells/mm3), CMV may cause serious illness including retinitis (inflammation
of the retina), pneumonia, colitis (inflammation of the large bowel), and
encephalitis (inflammation of the brain). 

CYTOTOXIC T LYMPHOCYTE (CTL, KILLER T CELL): 
a type of white blood cell that bears the CD8 surface marker, and targets and
kills cells infected with viruses, bacteria, or other microorganisms. The action of
CTLs is coordinated by CD4 cells via the production of cytokines. 

D
DENDRITIC CELL: 
a type of immune system cell found in the skin and mucosal membranes. They
are typically the first to arrive at sites of injury or infection, where they bind to
invaders and transport them to the lymph nodes, where the cell-mediated
immune response is initiated. Dendritic cells carry the CD4 surface marker and
may be among the first cells to be infected by HIV.

DIURETIC: 
an agent that increases the amount of urine excreted.

E
EFFICACY: 
effectiveness; the ability to achieve a desired effect.

ENDOTHELIUM (adjective ENDOTHELIAL): 
a layer of cells that lines blood and lymph vessels, the heart, and various body
cavities.

ENVELOPE (COAT): 
the outer covering of some viruses. The HIV envelope contains spikes and is
composed of two protein subunits—gp120 and gp41—encoded by the env gene. 

ERADICATION:
the complete elimination of an organism (e.g., HIV) from the body, including
the blood and reservoir tissue sites.

EXPANDED ACCESS: 
an FDA program that allows distribution of experimental drugs through physi-
cians to people with life-threatening illness who have failed or cannot tolerate
approved therapies, are unable to participate in clinical trials, and have no
other treatment options.

G
GASTROINTESTINAL:
relating to the stomach and intestines.

GENOTYPE (adjective GENOTYPIC): 
the specific genetic makeup or “blueprint” of an individual organism. Genotypic
resistance testing determines whether an organism’s genetic structure contains
certain mutations that make it resistant to a drug. Contrast with phenotype.

GLUCOSE (BLOOD SUGAR): 
a form of sugar that is the body’s primary fuel; glucose broken down from food
can be converted into energy or stored. Abnormally low or high levels of glucose
in the blood often indicate metabolic disturbances (e.g., diabetes).

GP120: 
a glycoprotein (sugar/protein compound) on the outer envelope of HIV. Gp120
binds to CD4 receptors and chemokine coreceptors, enabling HIV to enter cells.

GUILLAIN-BARRÉ SYNDROME (GBS, INFLAMMATORY DEMYELINAT-
ING POLYRADICULOPATHY): 
an inflammatory disease of the nerve roots characterized by fever, sensory loss
and bilateral muscular weakness or paralysis, most commonly in the legs and feet.

H
HAART:
highly active antiretroviral therapy, a term for potent combination anti-HIV
treatment that usually includes a protease inhibitor.

HEMOGLOBIN: 
the red, iron-based pigment in red blood cells that enables them to transport
oxygen.

HYPERSENSITIVITY:
abnormal sensitivity; an exaggerated immune response to a substance such as
an antigen or a drug.

I
IMMUNODEFICIENCY:
inability of the immune system to work properly, resulting in susceptibility to
disease. Immunodeficiency may be either congenital (present from birth) or
acquired. HIV leads to immunodeficiency by attacking T cells.

IMMUNOSUPPRESSION (IMMUNOCOMPROMISE):
reduced function of the immune system; a state in which immune system
defenses have been suppressed, damaged, or weakened.

INCIDENCE (INCIDENCE RATE): 
the number of new cases of a disease or condition in a specific population during
a given period of time. The incidence rate is determined by dividing the number
of new cases by the total population. Contrast with prevalence.

INSULIN: 
a hormone produced by the pancreas. Insulin enables the body to metabolize
and use glucose. Lack of or insensitivity to insulin results in diabetes.

INSULIN RESISTANCE: 
a condition in which the body’s tissues cannot properly use insulin, leading to
blood sugar imbalances.

INTRAEPITHELIAL: 
within or among the cells of the tissues that cover body surfaces and line cavi-
ties, ducts, and vessels.

IN VITRO: 
Latin for “in glass.” Refers to studies done in a test tube or culture medium in
the laboratory.
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ISOLATE: 
a specific individual microbe and its genetically identical progeny; a specific
strain of HIV from a cultured cell line (laboratory isolate) or human (primary
isolate). 

L
LATE-STAGE DISEASE: 
advanced progression of a disease. Late-stage HIV disease, which typically occurs
years or decades after initial infection, is characterized by low CD4 cell counts,
high viral loads, wasting syndrome, and possibly opportunistic illnesses.

LIPID:
a fat.

LIPODYSTROPHY: 
abnormal body fat distribution, which may include wasting and localized fat
accumulation. Also refers to a broader, poorly defined syndrome that may
include altered fat metabolism, insulin resistance, and other manifestations.

LOG: 
a measure based on the logarithmic scale that refers to quantities in factors of
10. A log change is an exponential or 10-fold increase or decrease (e.g., a
change from 10 to 100 is a 1 log increase; 1,000,000 to 10,000 is a 2 log
decrease). Changes in viral load are often expressed in logs. 

M
MEAN:
a statistical measurement of the central tendency, or average, of a set of values.
Contrast with median.

MEDIAN:
the number within a series that is preceded and followed by an equal number of
values; the middle value in a distribution, on either side of which lie an equal
number of values. Contrast with mean.

METABOLISM (adjective METABOLIC): 
the processes of building the body’s molecular structures from nutrients
(anabolism) and breaking them down for energy (catabolism). Also, the chemi-
cal breakdown of drugs and toxins within the body.

MONOTHERAPY: 
use of a single drug or other therapy.

MUTATION: 
a change in the character of a gene that occurs when a cell divides or a virus
replicates. A mutant is a new strain of an organism produced by a genetic mutation.

N
NATURAL KILLER CELL (NK CELL): 
a type of white blood cell that attacks and kills tumor cells and cells infected with
microorganisms. Unlike cytotoxic T lymphocytes, NK cells are nonspecific and
attack infected cells without regard to specific antigens. 

NEOPLASIA: 
the disease process involved in abnormal cell growth that may progress to cancer.

NEUTROPHIL: 
the most common type of immune system white blood cell. Neutrophils are
phagocytes that engulf and destroy bacteria and fungi. 

NON-NUCLEOSIDE REVERSE TRANSCRIPTASE INHIBITOR (NNRTI): 
a drug (e.g., nevirapine, delavirdine, efavirenz) that binds with and inhibits the
action of the HIV reverse transcriptase enzyme, thus blocking viral transcription
and replication. 

NUCLEOSIDE REVERSE TRANSCRIPTASE INHIBITOR (NRTI, 
NUCLEOSIDE ANALOG): 
a drug (e.g., AZT, 3TC, abacavir) that blocks HIV replication by mimicking
nucleotides, the building blocks of genetic material. 

NUCLEOTIDE REVERSE TRANSCRIPTASE INHIBITOR (NtRTI,
NUCLEOTIDE ANALOG): 
a compound (e.g., tenofovir), similar to a nucleoside analog, that is already
“primed” with an extra phosphate group and ready to be added to a DNA
chain. The defective synthetic nucleotide interferes with viral replication by
causing premature termination of the viral DNA chain.

O
OPPORTUNISTIC ILLNESS (OPPORTUNISTIC INFECTION, OI): 
a condition that normally does not cause symptomatic illness in a person with a
healthy immune system, but that may result in serious disease when the
immune system is weakened. OIs in HIV positive people include infectious dis-
eases such as Pneumocystis carinii pneumonia (PCP) and cytomegalovirus
(CMV) infection, as well as cancers such as lymphoma.

P
PAP SMEAR (PAPANICOLAOU SMEAR): 
a procedure in which a specimen of cells is taken from the uterine cervix or
anus, prepared on a slide, and examined under a microscope for abnormal cell
growth. An abnormal Pap smear suggests increased risk of developing cancer.

PEPTIDE:
a short chain of amino acids linked by peptide bonds; longer chains are gener-
ally called proteins.

PERIPARTUM: 
around the time of birth.

PERSON-YEAR:
a shorthand term used by epidemiologists to make comparisons; its value is
determined by multiplying the number of persons by the number of years.

PHENOTYPE (adjective PHENOTYPIC): 
visible characteristics and/or behavior that result from the interaction of an
organism’s genetic “blueprint” (genotype) and the environment. Phenotypic
resistance testing determines whether an organism is susceptible to a specific
drug in a test tube. Contrast with genotype.

PLACEBO:
an inactive substance (e.g., a “sugar pill”) or mock therapy. Experimental ther-
apies are compared with placebos in many clinical trials.

PLASMA: 
the fluid, noncellular portion of circulating blood that carries blood cells and
nutrients throughout the body, removes metabolic wastes, and is a medium for
chemical communications between different parts of the body.

POSTEXPOSURE PROPHYLAXIS (PEP): 
drug therapy given immediately following exposure to an infectious organism,
done in an attempt to prevent the infection from taking hold in the body.
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PREVALENCE (PREVALENCE RATE): 
the number of existing cases of a disease or condition in a population during a
given period of time. The prevalence rate is determined by dividing the number
of people with the condition by the total population. Contrast with incidence.

PROGRESSION:
advancement or worsening of a disease.

PROTEASE:
an enzyme that cuts proteins. HIV protease cleaves the large precursor proteins
produced from viral RNA into the component parts (e.g., enzymes and structural
proteins) that are then assembled into new viral particles. Protease is essential
for the production of infectious new virions.

PROTEASE INHIBITOR (PI):
a drug (e.g., saquinavir, ritonavir, indinavir) that blocks the action of the HIV
protease enzyme, thereby preventing viral replication. Protease inhibitors can
inhibit HIV replication in cells that are already infected.

PULMONARY: 
relating to the lungs.

R
REVERSE TRANSCRIPTASE (RT): 
a viral enzyme that allows a retrovirus to translate its genetic material (in the
form of RNA) into DNA, which is then integrated into the chromosomes of the
host cell.

S
SQUAMOUS CELL: 
a flat, thin cell that makes up the surface of the skin and the linings of the
esophagus, vagina, and rectum.

STANDARD OF CARE: 
the level of care that all persons with a particular illness should receive; the
level below which care would be considered substandard.

STEROID: 
one of a family of substances that share a similar chemical structure, including
certain hormones (e.g., testosterone) and various drugs. Some steroid drugs are
used to lessen inflammatory reactions.

STRUCTURED TREATMENT INTERRUPTION (STI):
starting and stopping treatment on a specified, monitored schedule.

SUBCUTANEOUS: 
beneath the skin; subdermal.

SURROGATE MARKER: 
a marker or sign that can serve in place of a clinical endpoint such as disease
progression or death. Surrogate markers for HIV disease may be virological (e.g.,
viral load), immunological (e.g., CD4 cell count), or clinical (e.g., weight loss).

SYMPTOMATIC: 
showing outward signs of a disease. 

SYNERGY (SYNERGISM, adjective SYNERGISTIC): 
an interaction between agents (e.g., drugs) that produces an effect greater than
the combined effects of the same agents used separately.

T 
T CELL (T LYMPHOCYTE): 
a type of white blood cell that matures in the thymus gland and carries out the
cell-mediated immune response. There are three major types of T cells: helper
(CD4) T cells, suppressor (CD8) T cells, and killer (CD8) T cells (cytotoxic T lym-
phocytes or CTLs). 

TH1 IMMUNE RESPONSE: 
one of the branches of the immune system. The TH1 response involves a subset
of CD4 lymphocytes called TH1 cells that secrete IL-1, IL-2, and gamma interfer-
on. These enhance the cell-mediated immune response (action of CTLs and natu-
ral killer cells) and inhibit TH2 cell activity and the humoral immune response.
TH1 activity is especially effective against pathogens that have infected cells
(e.g., cell-associated HIV).

TH2 IMMUNE RESPONSE: 
one of the branches of the immune system. The TH2 response involves the TH2
subset of CD4 cells that secrete IL-4 and IL-10. These enhance the humoral
immune response (antibody production) and inhibit TH1 activity. TH2 activity is
most effective against microorganisms that are free-floating in the bloodstream
(e.g., cell-free HIV).

TRIGLYCERIDE: 
a combination of glycerol and fatty acid that circulates in the blood. Elevated
triglyceride levels, particularly when accompanied by elevated levels of low-den-
sity lipoprotein cholesterol, have been correlated with atherosclerosis.

U
ULTRASONOGRAPHY (ULTRASOUND): 
a method of visualizing the internal parts of the body, or a fetus within the
uterus, using sound waves. 

V 
VENTRICLE: 
one of the two lower chambers of the heart that pump blood to other parts of
the body.

VIRAL REBOUND: 
an increase in viral load following a previous decrease due to anti-HIV therapy.

VIRAL TURNOVER: 
the rate at which virus dies and is regenerated.

VIRION: 
a complete virus particle that exists outside of a host cell.

VIRUS:
any of a large group of minute organisms that cannot grow or reproduce out-
side of a host cell.
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Alabama  . . . . . . . . . . . . . . . . . .800-228-0469

Alaska  . . . . . . . . . . . . . . . . . . .907-263-2050

Arizona  . . . . . . . . . . . . . . . . . . .602-230-5838

Arkansas  . . . . . . . . . . . . . . . . .501-661-2466

California  . . . . . . . . . . . . . . . . .888-311-7632

Colorado . . . . . . . . . . . . . . . . . .800-858-2437

Connecticut  . . . . . . . . . . . . . . .800-238-2503

Dist. of Columbia . . . . . . . . . . . .202-727-2500
 . . . . . . . . . . . . . . . . . . . . . . . . . . . .ext. 9604

Delaware  . . . . . . . . . . . . . . . . .302-739-3032 

Florida  . . . . . . . . . . . . . . . . . . .850-245-4335

Georgia . . . . . . . . . . . . . . . . . . .404-657-3127

Hawaii  . . . . . . . . . . . . . . . . . . .808-732-0026

Idaho  . . . . . . . . . . . . . . . . . . . .208-334-6657

Illinois . . . . . . . . . . . . . . . . . . . .800-825-3518

Indiana  . . . . . . . . . . . . . . . . . . .317-233-7450

Iowa . . . . . . . . . . . . . . . . . . . . .515-242-5838

Kansas  . . . . . . . . . . . . . . . . . . .785-296-6036

Kentucky  . . . . . . . . . . . . . . . . .502-564-6539 

Louisiana  . . . . . . . . . . . . . . . . .504-568-7474

Maine . . . . . . . . . . . . . . . . . . . .207-287-5551

Maryland  . . . . . . . . . . . . . . . . .410-767-5685

Massachusetts  . . . . . . . . . . . . .617-624-5328

Michigan  . . . . . . . . . . . . . . . . .517-335-9333

Minnesota . . . . . . . . . . . . . . . . .651-297-3344

Mississippi  . . . . . . . . . . . . . . . .601-576-7723

Missouri  . . . . . . . . . . . . . . . . . .573-751-6439

Montana  . . . . . . . . . . . . . . . . . .406-444-4744

Nebraska  . . . . . . . . . . . . . . . . .402-471-0362

Nevada . . . . . . . . . . . . . . . . . . .775-684-5952

New Hampshire  . . . . . . . . . . . .603-271-4480

New Jersey . . . . . . . . . . . . . . . .609-984-6328

New Mexico  . . . . . . . . . . . . . . .505-476-2363

New York  . . . . . . . . . . . . . . . . .518-459-1641

North Carolina . . . . . . . . . . . . . .919-715-3118

North Dakota  . . . . . . . . . . . . . .701-328-4555

Ohio  . . . . . . . . . . . . . . . . . . . . .614-466-8369

Oklahoma  . . . . . . . . . . . . . . . . .405-271-4636

Oregon  . . . . . . . . . . . . . . . . . . .503-731-4029

Pennsylvania . . . . . . . . . . . . . . .717-772-6057

Puerto Rico  . . . . . . . . . . . . . . . .787-763-4575

Rhode Island . . . . . . . . . . . . . . .401-277-2320
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ext. 107

South Carolina  . . . . . . . . . . . . .803-898-0705

South Dakota  . . . . . . . . . . . . . .605-773-3523

Tennessee  . . . . . . . . . . . . . . . .512-490-2500
 . . . . . . . . . . . . . . . . . . . . . . . . . . . .ext. 2601

Texas  . . . . . . . . . . . . . . . . . . . .800-255-1090

Utah  . . . . . . . . . . . . . . . . . . . . .801-538-6197

Vermont  . . . . . . . . . . . . . . . . . .802-863-7253

Virginia  . . . . . . . . . . . . . . . . . . .804-225-4844

Washington . . . . . . . . . . . . . . . .360-236-3438

West Virginia . . . . . . . . . . . . . . .304-558-2958

Wisconsin  . . . . . . . . . . . . . . . . .608-266-0749

Wyoming  . . . . . . . . . . . . . . . . .307-777-5932

State Telephone State Telephone

AIDS Drug Assistance Programs (ADAP) by State



Have You Moved?

Yes, I’d like to support BETA 
and other HIV/AIDS services at the San Francisco AIDS Foundation

Please affix a mailing label if possible, or print your OLD address below:

Name

Address

City State Zip

Please print your NEW address below:

Name

Address

City State Zip

Send this form to: BETA, PO Box 426182, San Francisco, CA  94142-6182

❐ $100 ❐ $75 ❐ $50 ❐ $____

Name

Address

City State Zip

❐ My check is enclosed

I prefer to donate with my credit card ❐ AMEX ❐ VISA ❐ MasterCard ❐ Discover

Card number: Expiration date:

Send this form to: 
San Francisco AIDS Foundation, File 72635, PO Box 60000, San Francisco, CA 94160-2635

✄



BETA is supported in part by:

❦ Gilead Sciences

❦ Agouron Pharmaceuticals, Inc.

❦ Bristol-Myers Squibb Pharma Co.

❦ Merck & Co., Inc.

❦ Roche Laboratories, Inc.

❦ GlaxoSmithKline

and through the generous contributions of the many

individual and institutional donors who support the 

San Francisco AIDS Foundation.


