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Current problems in management of HIV diseasesl
[0 A brief introduction of the symposium [
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The advent of elJective anti-retroviral combination therapy referred as HAART brought us
a dramatic improvement of treatment outcome for HIV infected patients. Decline in the
incidence of AIDS and death among HIV infected individuals has been observed. However,
long-term treatment is required for many patients because of the stable persistence of HIV-1 in
reservoir cells under current treatment. Long-term treatment is often associated with a variety
of toxicities of anti-viral agents and may result in multi-drug resistance leaving few options for
salvage therapy. In this symposium we focused on the issues of "drug resistance" and "long-
term toxicity" to learn the current status in US and Japan and discuss what we can do in daily
practice to prevent or minimize these problems.
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Changes in prevalence and patterns of drug resistant mutations in
Japan-Summary of nationwide HIV-1 drug resistance monitoring
study (1996 to 2004) in Japan

Wataru Sugiura

AIDS Research Center, National Institute of Infectious Diseases Japan

Highly active antiretroviral therapy (HAART) was introduced in Japan in 1997 and has
been accepted as a standard treatment for HIV-1 since that time. As has been widely reported,
HAART has improved the prognosis of the infection significantly. However, treatment failure
due to antiretroviral drug resistance is a critical issue that must be overcome. In this
presentation, we report a summary of our eight-year monitoring study of drug resistant HIV-1
in Japan.

Blood samples sent to the AIDS Research Center, NIID, for drug resistance genotyping 1
from November 1996 to December 2004 were analyzed. Drug resistance testing was performed
using in-house genotyping protocols. During the study period, 6396 samples were collected. The
prevalence of nucleoside reverse transcriptase inhibitors (NRTI) remained at 40 to 45% for the
sequenced samples throughout the period. In contrast, the prevalence of protease inhibitor (PI)
resistance jumped from 10% in 1996 to 35% in 2000. Subsequently, Pl resistance frequency
decreased in 2001 to 2002, and reciprocally the prevalence of non-nucleoside reverse
transcriptase inhibitors (NNRTI) increased from 5% in 2000 to 15% in 2002. The data appears to
reflect the availability and trends of anti-retroviral treatment in Japan. Pl was approved in
1997, prescriptions increased thereafter, and the increase in Pl resistance matched this
progression. Subsequent changes in the prevalence of Pl resistance and NNRTI resistance
coincided with the availability of efavirenz, which was approved in 2000 and experienced
increased use as a replacement for Pls in HAART. Our data indicates how easily the virus can
acquire drug resistance and adapt to new drugs, and demonstrates the dillculty in overcoming
drug resistance in today's therapeutic reagents.
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The evolution of transmitted drug resistance

Walid Heneine

Laboratory Branch, Division of HIV/AIDS Prevention, Centers for Disease Control
and Prevention, Atlanta, Georgia, USA

The introduction of highly active antiretroviral therapy (HAART) has resulted in a
significant decrease in HIV and AIDS-related mortality and morbidity. However, these
treatments can select for drug-resistant viruses which are associated with reductions in
virologic suppression and clinical benefit. Drug-resistant HIV-1 is also transmitted to drug-naive
persons and has been associated with poor treatment responses. In the absence of drug
pressure, transmitted drug-resistant viruses gradually lose resistance mutations that confer
high fitness cost as they evolve to more fit viruses. As a result, unusual resistance-related
genotypes not commonly seen in treated patients may arise in the population. Viruses with
unique patterns of thymidine analog mutations (T AMs) have now been identified in a
substantial proportion of recently diagnosed persons. The impact of these unique genotypes on
the evolution of drug resistance and treatment responses will be described. The finding that a
majority of transmitted HIV are revertant viruses indicates that reversion of drug resistance
mutations in untreated persons is common and highlights the need for more sensitive drug
resistance assays. The recent development of new real-time PCR assays that are capable of
detecting minority drug resistance mutations present at low levels (0 0.1%) in plasma has
provided an opportunity to determine if transmission of drug resistance is being
underestimated. Data from testing transmitted drug resistant viruses for additional mutations
by these sensitive assays will be described and will demonstrate the identification of new
mutations that were missed by conventional sequencing. These findings imply that multi-drug
resistant HIV-1 are transmitted more frequently than currently estimated, and suggest that
sensitive drug resistant will play an important role in the surveillance of transmitted drug
resistance.
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HAART-associated toxicities in AIDS Clinical Center IMCJ

Hiroyuki Gatanaga

AIDS Clinical Centerl International Medical Center of Japan

Highly active antiretroviral therapy (HAART) has brought about improved quality of life
and extended survival in patients with HIV-1 infection. However, it seems impossible to expel
HIV-1 from infected individuals and lifelong treatment appears indispensable for maintaining
their immunological competence. Therefore, long-term safety should be pursued in
antiretroviral therapy. Unfortunately, adverse ellects have been reported with virtually all
antiretroviral agents. Protease inhibitors (Pls) generally induce metabolic abnormalities, such as
hyperlipidemia and hyperglycemia. Reverse transcriptase inhibitor (RTI) -associated adverse
events are rather specific to each drug. Stavudine (d4T) was dropped out from first-line
regimens because of its mitochondrial toxicities. Tenofovir disoproxil fumarate (TDF) is now
prescribed to a growing number of patients, though one concern regarding use of TDF is its
renal toxicity. Efavirenz (EFV), the only non-nucleoside RTI stated as a key drug in preferred
regimens, is associated with central nervous system symptoms including headache, dizziness,
and nightmare in a number of treated patients. Toxicities associated with the use of
antiretroviral agents should be well understood and monitored adequately in following up the
patients under HAART.
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Management of Long-term antiretroviral toxicity

Joel E. Gallant

Johns Hopkins University School of Medicine

Today's antiretroviral regimens are highly elective at suppressing viral replication and
restoring immune function. However, long-term use of some antiretroviral agents is often
associated with a variety of toxicities that can decrease quality of life or jeopardize the patient's
health.

The nucleoside analog reverse transcriptase inhibitors (NRTIs) are associated with a
variety of long-term side elects, most of which are attributed to mitochondrial toxicity. The "d-
drugs" (stavudine [d4T], didanosine [ddl], and zalcitabine [ddC]) all cause peripheral neuropathy,
a progressive sensory neuropathy that can lead to chronic pain and disability if not reversed.
The thymidine analogs, d4T and zidovudine (ZDV), and possibly also ddl, are associated with
loss of subcutaneous limb and facial fat (lipoatrophy), a complication that is especially feared
among patients. Mitochondrial toxicity can also result in elevations of serum lactate, including
life-threatening lactic acidosis, often accompanied by hepatic steatosis. A syndrome of ascending
motor weakness, referred to as HIV-associated neuromuscular weakness syndrome, has been
recently reported, mostly in patients treated with stavudine. Stavudine, and possibly also
zidovudine, may also increase cholesterol and triglycerides. Abacavir, tenofovir, lamivudine, and
emtricitabine, are not believed to cause mitochondrial toxicity. In fact, the most elJective way to
manage or prevent these toxicities is to switch to one of these agents. Abacavir has no known
long-term toxicities, though the abacavir hypersensitivity reaction can occur in 5-8% of patients
starting therapy with this agent. Tenofovir is also well tolerated, though it has been associated
with nephrotoxicity, especially in patients with baseline renal dysfunction. Neither lamivudine
nor emtricitabine is known to have long-term toxicity.

The non-nucleoside reverse transcriptase inhibitors (NNRTIs) are quite safe for long-term
use. Most of their side elJects occur within the first few weeks of therapy, including
neuropsychiatric side elects or rash with efavirenz, and hepatotoxicity or rash with nevirapine.
Efavirenz is more likely to cause hyperlipidemia than nevirapine, although the elects on lipids
are less pronounced than with most protease inhibitors.

Most protease inhibitors (Pls) have metabolic toxicities that have been well described.
These include hyperlipidemia, with elevations of serum cholesterol and/or triglycerides, and
insulin resistance, which may lead to hyperglycemia or overt diabetes in some cases. Pls have
also been blamed for "fat accumulation, " the manifestations of which include dorsocervical fat
pads ("bulalo hump"), gynecomastia, intra-abdominal (visceral) fat accumulation, and peripheral
lipomatosis. It remains unclear whether this is a direct side elect of Pls or whether it is a
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secondary elect resulting from other metabolic side toxicities. Not all Pl result in the same

frequency of metabolic toxicities. Atazanavir, for example, does not appear to cause hyperlipidemia

or insulin resistance. Hyperlipidemia can be treated with either HMG-CoA reductase inhibitors

("statins"), which are preferred for elevations of LDL cholesterol, or fibrates, the drugs of choice for

isolated hypertriglyceridemia. Because the mechanism of hyperglycemia is insulin resistance, it

should be treated with insulin sensitizing agents such as metformin or thiazolidinediones rather

than insulin. Fat accumulation may improve with low fat diet and aerobic exercise, and there may

also be a benefit with metformin in patients who also have insulin resistance. Switching drugs

appears to be more beneficial for the management of metabolic disturbances than for fat 1
accumulation.
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