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ABOUTTHIS ISSUE...

This issue contains 4 updates for
HIV clinicians: a summary of re-
cent clinically relevant develop-
ments in HIV pathogenesis and
antiretroviral therapy and 3 discus-
sions of specific challenges for
clinical management. The presenta-
tions summarized in these articles
were given at the International
AIDS Society—USA recent Fall 1999
CME course series, Current Chal-
lenges in HIV: A Case-Based,
Advanced Course in Clinical HIV
Management and at the 1999
Winter/Spring program, HIV Patho-
genesis, Antiretrovirals, and Other
Selected Issues in HIV Disease
Management.

Dr John A. Bartlett’s review of
new data, presented at the New
York course in October, covers HIV
pathogenesis, resistance, treatment
strategies, and new antiretroviral
drugs. A summary of talks given by
Dr David M. Simpson in Atlanta
and Los Angeles in February exam-
ines current knowledge of HIV-
associated dementia and neuropa-
thy. At the New York course, Dr
Susan Cu-Uvin outlined considera-
tions for antiretroviral therapy
during pregnancy, and at the Los
Angeles course in November, Dr
Francesca ). Torriani presented 2
cases that illustrate current issues of
HIV/hepatitis C virus coinfection.

The March 2000 issue of Im-
proving the Management of HIV
Disease will mark the eighth year
of publication and the introduction
of a new name and expanded con-
tent. The new name, Reviews in
HIV Medicine™, will better reflect
the current review and update for-
mat of the presentation summary
articles as well as describe new fea-
tures such as brief research updates
and original review articles of se-
lected key issues. The goal of the

publication remains to serve as a
resource for physicians and other
health care providers actively in-
volved in HIV and AIDS care,
presenting recent advances in HIV
as interpreted by experts in the
field. We invite our readers’ ongo-
ing feedback on how we can best
achieve this goal.
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RECENT ADVANCES IN HIV PATHOGENESIS
AND ANTIRETROVIRAL THERAPY

At the New York course in October,
John A. Bartlett, MD, discussed recent
findings in 4 specific areas of interest:
HIV-1 infection pathogenesis; antiretro-
viral resistance; comparative effects of
initial antiretroviral regimens, treatment
intensification strategies; strategies to
enhance drug exposure; and newer in-
vestigational antiretroviral drugs.

PATHOGENESIS

Recent observations related to HIV-1 dis-
ease pathogenesis that may warrant the
attention of clinicians include those regard-
ing plasma HIV RNA “blips” during anti-
retroviral therapy, viral resistance charac-
teristics, and the HIV-specific immune
response during antiretroviral treatment.

HIV RNA Blips

Many clinicians have observed transient
increases in plasma HIV RNA to de-
tectable levels in patients with viral load
that has previously been maintained below
the limits of detection of previous assays
(eg, detection limits of 400 to 500 plasma
HIV RNA copies/mL) or current sensitive
assays (limits of 40 to 50 copies/mL), and
that subsequently returns to levels below
limits of detection. Recent findings suggest
that such intermittent viremia may be asso-
ciated with replenishment of the HIV
cellular reservoir. In a study in 32 patients
who had exhibited controlled viral replica-
tion on protease inhibitor-based therapy for
up to 3 years, measurement of levels of
replication-competent HIV in the cellular
reservoir (by quantitative microcultures of
CD8+ cell-depleted cultures) showed that
the half-life of such virus was 49 weeks.
Intermittent viremia was detected (by sen-
sitive assay) in 24 of the 32 patients. When
viral decay rate was assessed according to
whether patients had exhibited intermittent
viremia, the decay rate was 59 weeks
among those with intermittent viremia and

26 weeks in those with no intermittent
viremia. Additional study is required to de-
termine the potential clinical significance
of this phenomenon.

Resistance in Early Treatment

Until recently, it had generally been as-
sumed that virologic failure of triple
antiretroviral therapy due to resistance
emergence was associated with resistance
to all drugs in the regimen. However,
newer findings suggest that early failure of
potent therapy may be the result of resis-
tance to a single component. Studies of 2
different populations by Havlir and col-
leagues and Holder and colleagues
analyzed genotypic changes in patients
with virologic failure on zidovudine/
lamivudine/indinavir therapy. Results indi-
cated that indinavir-associated resistance
was relatively uncommon and that most
patients had the lamivudine-associated
M 184V resistance mutation without ac-
companying zidovudine or indinavir
resistance mutations. Similarly, a study of
patients in whom therapy with ampre-
navir/zidovudine/lamivudine was failing
has shown that viral rebound occurred in
the absence of resistance mutations, a low
frequency of amprenavir mutations, and
the association of rebound with the
M184V mutation.

Resistance and Treatment Interruption
in Treatment-Experienced Patients

Miller and colleagues recently performed a
retrospective observational study of the ef-
fects of treatment interruption in a group of
39 heavily pretreated patients who exhi-
bited phenotypic resistance to a median of
8 antiretroviral drugs. With treatment inter-
ruption, the viral population reverted to
predominantly wild-type virus in 26 pa-
tients, with the resistant phenotype remain-
ing prevalent in 13. The baseline plasma
viral load levels were 4.98 log HIV RNA

in those with wild-type virus and 5.46 log
in those with phenotypically resistant
virus; after drug discontinuation, viral load
increased by 0.98 log in the group with
wild-type virus and by 0.34 log in the
group with resistant virus. Baseline CD4+
cell counts were approximately 180/uL in
the wild-type virus group and 60/uL in the
resistant phenotype group; after discontin-
uation of treatment, CD4+ cell counts
decreased by 122/uL in the former and
29/uL in the latter. Subsequent initiation of
salvage therapy resulted in a 2.60-log de-
crease in viral load in the patients with
wild-type virus, compared with a 1.02-log
decrease in those with resistant virus, with
18 of 25 of the former group and 2 of 11 of
the latter group having plasma HIV RNA
levels below 500 copies/mL at week 24 of
treatment.

These findings indicate that reversion
to wild-type virus may be common on
treatment interruption and that such rever-
sion is associated with a greater increase in
viral load and greater decline in CD4+ cell
count but a better response to subsequent
treatment. On the assumption that high-
level resistance was present in all patients,
the relative stability of viral load and
CD4+ cell count in those with resistant
virus is consistent with reduced replicative
fitness of the viral population. Although no
conclusions about therapeutic implications
of such findings can be made on the basis
of this experience in a small group of pa-
tients, the observations indicate that
randomized, controlled studies of con-
trolled treatment interruption in heavily
pretreated patients are warranted.

HIV-1-Specific Inmune Response

Recent data from several small populations
of patients have indicated that HIV-spe-
cific CD8+ cytolytic T-lymphocyte (CTL)
activity is retained at high levels in individ-
uals who have long-term nonprogression
of HIV infection in the absence of an-
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tiretroviral therapy. Another study suggests
that this CTL activity is dramatically di-
minished in those patients in whom
antiretroviral treatment is successful in
suppressing viral replication. The implica-
tion is that reduced antigenic stimulation
resulting from suppression of viral replica-
tion is responsible for the decrease in CTL
activity.

These studies have created interest in
the potential for strategic treatment inter-
ruption in order to spur the HIV-specific
immune response. A number of investiga-
tors have now reported improved control
of plasma HIV RNA level in patients off
treatment after a series of treatment inter-
ruptions. Figure 1 depicts the course of
plasma viral load and HIV-specific CTL re-
sponse to viral antigens during and after

Reversion to wild-
type virus may be
common upon
treatment
interruption in
heavily pretreated
patients with
resistant viral

phenotypes

treatment interruptions in 1 of 6 patients
studied by Ortiz and colleagues. The pa-
tients initiated antiretroviral therapy during
acute HIV infection and then became inter-
mittently adherent. As shown, HI'V-specific
immune responses increased coincident
with treatment interruption, and the in-
crease in viral load following the last
interruption was followed by spontaneous
control of viremia in association with in-
creased HIV-specific response. Of note,
these observations were made only in pa-
tients beginning treatment during acute

infection, and therefore cannot be extrapo-
lated to patients with established HIV
infection.

ANTIRETROVIRAL
MANAGEMENT

Initial Therapy

Options currently available for initial an-
tiretroviral treatment include 2 nucleoside
reverse transcriptase inhibitors (nRTIs)
plus a protease inhibitor, 2 nRTIs plus a
nonnucleoside reverse transcriptase in-
hibitor (NNRTTI), and triple nRTT therapy.
Thus far, relatively few trials have assessed
the comparative benefits of these initial ap-
proaches. One non-blinded trial comparing
the triple therapy regimens of efavirenz/zi-
dovudine/lamivudine and indinavir/zido-
vudine/ lamivudine with the double combi-
nation of efavirenz/indinavir has indicated
that efavirenz-containing triple therapy re-
sulted in reduction of viral load to below
sensitive assay detection limits in a signifi-
cantly greater proportion of patients than

did indinavir-containing triple therapy over
48 weeks of treatment. Another trial com-
paring abacavir/zidovudine/lamivudine
with indinavir/zidovudine/lamivudine re-
sulted in reduction of viral load to below
sensitive assay detection limits in 40% of
patients in the abacavir arm and 46% of pa-
tients in the indinavir arm on intent-to-treat
analysis at 48 weeks. However, in patients
with baseline plasma HIV RNA levels
above 100,000 copies/mL, the indinavir
arm had HIV RNA declines to below the
sensitive assay limit (45% vs 31%).

In addition to potency, durability of
antiretroviral effect should be a crucial
consideration in selection of initial therapy.
A number of ongoing trials currently are
evaluating comparative long-term effects
of initial regimens. In the Atlantic trial, 298
patients were randomized to receive initial
therapy with indinavir, nevirapine, or
lamivudine each in combination with
stavudine/didanosine and followed over
the course of long-term treatment. Patients
began treatment with a relatively low me-
dian plasma HIV RNA level of 4.2 log,
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Figure 1. Plasma viral load (top) and CTL response to viral antigens (bottom) during treat-
ment and treatment interruption. RT-PCR indicates reverse transcriptase polymerase chain
reaction. Adapted from Ortiz GM, et al. ) Clin Invest. 1999;104(6):R13-R18.
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raising the possibility that results may not
generally apply to typical populations of
patients beginning antiretroviral therapy.
Intent-to-treat analysis at 48 weeks showed
that plasma HIV RNA levels below 50
copies/mL were achieved in 57% of the in-
dinavir group, 51% of the nevirapine
group, and 49% of the lamivudine group at
this time point. The ongoing AIDS Clinical
Trials Group (ACTG) 384 study and the
CLASS trial, which is scheduled to start in
early 2000, have also been designed to as-
sess the long-term effects of the strategic
sequencing of therapy.

Treatment Intensification

Intent-to-treat analyses of trials of initial
potent antiretroviral therapy indicate that
approximately 50% to 60% of patients
achieve plasma HIV RNA levels below 50
copies/mL by 24 weeks on available triple-
drug regimens. Strategies to prevent early
failure of therapy include use of more ag-
gressive initial regimens—ie, 4- or 5-drug
combinations—and early intensification of
initial treatment by addition of a single
drug. Potential drawbacks of use of more
aggressive initial regimens include the
challenge to the patient’s ability to main-
tain adherence, potential increases in ad-
verse effects, increased cost, potential for
development of additional antiretroviral re-
sistance, and limitation of future
therapeutic options for patients failing on
the more aggressive regimens. An addi-
tional drawback is the potentially un-
necessary use of such regimens in the
many patients who would otherwise
achieve viral suppression on triple therapy.

A challenge of early intensification is
that of identifying patients with increased
likelihood of early treatment failure. A re-
cent analysis of patients in ACTG studies
343 and 320 indicated that plasma viral
load early after initiation of treatment may
provide a basis for predicting which pa-
tients will not exhibit suppression of viral
load to below assay detection limits. Pa-
tients with plasma HIV RNA levels greater
than 500 copies/mL at week 8 were at sub-
stantially increased risk of having levels
above 50 copies/mL at week 24 than those
patients with lower viral load at week 8.
An ACTG protocol has been designed to
assess early intensification with abacavir in

abacavir-naive patients receiving any 3- to
5-drug protease inhibitor- or NNRTI-based
therapy in whom plasma viral load at 8
weeks is above 500 and below 10,000 HIV
RNA copies/mL. Patients are to be ran-
domized to addition of abacavir or placebo
by week 12, with the primary end point
being proportion of patients with plasma
HIV RNA level below 50 copies/ mL by
week 24,

Recent data indicate
that plasma viral load
levels early after
initiation of
antiretroviral
treatment may be
predictive of
subsequent failure
to achieve viral load
below detection

limits

Another potential approach to treat-
ment intensification is that of addition of a
drug or drugs when virologic failure oc-
curs following initial successful
suppression. ACTG 5061 will study pa-
tients with CD4+ cell counts above
100/uL who have exhibited increases in
plasma HIV RNA levels of 500 to 10,000
copies/mL after at least 24 weeks of initial
treatment with a potent protease inhibitor-
based regimen. Patients will be assessed
for viral resistance patterns. Those with
virus demonstrating sensitivity to 2 of their
original 3 drugs, including the protease in-
hibitor, and demonstrating sensitivity to
abacavir, amprenavir, or didanosine, may
enter. The subjects will discontinue the
drug from the original regimen to which
their virus is resistant, and substitute aba-
cavir, amprenavir, or didanosine/hydro-

xyurea. They will be followed for 24
weeks, with the primary outcome measure
being proportion of patients with plasma
HIV RNA level below 50 copies/mL at
week 24,

Drug Exposure

A number of recent studies have illustrated
the importance of maximizing drug expo-
sure in enhancing antiretroviral effect. In
ACTG 359, patients with virologic failure
on an indinavir-based regimen were ran-
domized to receive combinations includ-
ing ritonavir/saquinavir or nelfinavir/saqu-
inavir plus delavirdine or adefovir or both.
Delavirdine increased blood levels of all
protease inhibitors; patients who received
delavirdine had the best virologic out-
comes. Of note, development of the
investigational drug adefovir in the United
States was stopped by the company in De-
cember 1999. The expanded access
program for this drug has been discontin-
ued. Those patients currently receiving
adefovir on expanded access will continue
to be provided with the drug as long as
they are receiving benefit from it.
Lopinavir (ABT-378) is an investiga-
tional protease inhibitor that exhibits a
marked increase in plasma levels when
coadministered with ritonavir, Study of the
lopinavir/ritonavir combination as a re-
placement for a protease inhibitor in
patients in whom the first protease in-
hibitor-containing regimen is failing
showed that 94% of patients had a de-
crease in plasma HIV RNA level greater
than 0.5 log within 14 days. Levels de-
clined to below 400 copies/mL in 24 of 70
patients. The addition of nevirapine plus a
new nRTI at 2 weeks resulted in plasma
HIV RNA levels below 400 copies/mL in
84% of patients at 24 weeks on as-treated
analysis. In the M97-720 study assessing
optimal dosage of lopinavir/ritonavir, one
group of treatment-naive patients (group 1)
was randomized to lopinavir/ritonavir
200/100 mg twice a day or 400/100 mg
twice a day alone for 3 weeks followed by
addition of the combination of stavudine/
lamivudine to both regimens. Another
group of treatment-naive patients (group 2)
was randomized to lopinavir/ritonavir
400/100 mg twice a day or 400/200 mg
twice a day, plus the stavudine/lamivudine
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combination. The regimens were well tol-
erated, with only 1 of 32 patients in group
I and 3 of 69 in group 2 discontinuing
treatment and none discontinuing treat-
ment due to adverse effects (1 due to
nonadherence). At 24 weeks, plasma HIV
RNA levels were below 400 copies/mL in
93% of patients in group 1 and in 94% of
patients in group 2. Lopinavir is currently
available in the United States on a limited
expanded access program.

NEW INVESTIGATIONAL
ANTIRETROVIRALS

In addition to lopinavir and lopinavir/riton-
avir, a number of other new investigat-
ional antiretroviral drugs are currently in
early clinical testing or development.
Pentafuside (T-20), the first drug in the fu-
sion inhibitor class to be developed, has
been found to have activity in extensively
pretreated patients. As a peptide, the drug
must be administered parenterally, with
twice-daily subcutaneous administration
appearing to be the most convenient dos-
ing method thus far. In the recent T-20-205
study, conducted by Lalezari and col-
leagues, safety of and response to
twice-daily subcutaneous injection was as-
sessed in 71 heavily treatment-experienced

patients rolled over from prior short-term
pentafuside studies. Patients were receiv-
ing a median of 4 antiretroviral drugs
while on study and previously had re-
ceived a median of 11 antiretroviral drugs.
All patients were protease inhibitor-expe-
rienced and 93% had prior experience with
nRTIs, NNRTIs, and protease inhibitors;
36% were off all antiretroviral treatment
during study screening. At baseline, pa-
tients had a median plasma HIV RNA
level of 4.9 log and median CD4+ cell
count of 70/uL. As shown in Figure 2,
viral load decreased by more than 1.5 log
after 4 weeks of pentafuside treatment and
remained at more than I log below base-
line levels at week 16 in the total
population. A similar effect was observed
in analysis confined to those patients with
triple antiretroviral class exposure and re-
sistance. An ongoing study is assessing the
effect of pentafuside-containing combina-
tion therapy in patients failing initial
protease inhibitor-based treatment,

T-1249 is a newer investigational fu-
sion inhibitor that has been designed to
bind to a region of the HIV envelope gp41
region different from that to which penta-
fuside binds. T-1249 is active in vitro
against pentafuside-resistant viral isolates.
Itis currently in Phase I study.
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Figure 2. Median change in plasma HIV RNA level over 16 weeks in heavily pretreated
patients receiving pentafuside in as-treated analysis and according to whether triple an-
tiretroviral-class exposure and triple class-resistance was present. Courtesy of J. Lalezari,
MD, Quest Clinical Research, San Francisco, Calif.

Investigational nRTIs include emtri-
citabine (FTC) and DAPD. Emtricitabine is
a lamivudine-like drug that can be admin-
istered once daily; since the principal

Recent
studies have
indicated that
drug interactions
that increase
drug exposure
can augment
antiretrovial

activity

resistance mutation associated with
emtricitabine is the M 184V mutation char-
acteristic of lamivudine resistance, the
drug is not likely to have utility in patients
with lamivudine experience. A short-term
comparison of emtricitabine and lamivu-
dine has suggested that the former may
have greater antiretroviral activity. DAPD
has activity in vitro against zidovudine-
and lamivudine-resistant virus, and cur-
rently is being assessed in Phase I studies.
Trials on the investigational nRTI lodeno-
sine were recently stopped by the
manufacturer.

Investigational NNRTIs include
emivirine (MKC-442), AG-1549, and
GW-420867. Emivirine has modest single-
drug antiretroviral activity and has
demonstrated good activity when adminis-
tered in combination with 2 nRTIs. The
drug, which can be given twice daily, can-
not be coadministered with protease in-
hibitors due to significant drug interac-
tions. Both AG-1549 and GW-420867
exhibit activity in vitro against isolates
with the efavirenz K103N resistance muta-
tion; trials to determine activity of these
drugs in vivo are in progress.
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Investigational protease inhibitors in-
clude tipranavir and AG-1776. Both have
activity in vitro against isolates with resis-
tance to a number of other protease
inhibitors. In early evaluation, tipranavir
appeared to be well tolerated and it has en-
tered clinical trials. Clinical study of
AG-1776 has not yet been initiated.

CONCLUSIONS

Developments in HIV pathogenesis, an-
tiretroviral sequencing strategies, and new
drug development can profoundly affect
clinical practice. Observations on HIV RNA
blips, resistance patterns, and HIV-specific
immune responses merit close attention.

Clinical trials evaluating sequencing strate-
gies and new antiretroviral drugs will be
crucial in developing an improved standard
of care. o4

Dr Bartlett is Associate Professor of
Medicine at Duke University Medical
Center in Durham, North Carolina.
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SELECTED NEUROLOGIC MANIFESTATIONS
OF HIV INFECTION: DEMENTIA AND
PERIPHERAL NEUROPATHY

David M. Simpson, MD, discussed
neurologic manifestations of HIV infec-
tion at the Los Angeles and Atlanta

courses in February.

eurologic complications of HIV
N disease are common and fre-
=== quently devastating in effect.
Primary neurologic disorders are those di-
rectly related to HIV or cofactors of
infection, and remain poorly understood.
Primary disorders include HIV-associated
dementia in adults and progressive en-
cephalopathy in children, HIV-associated
(vacuolar) myelopathy, and distal periph-
eral neuropathies. The cumulative
prevalence of peripheral neuropathy is
over 30%, that of dementia approximately
15% to 20%, and that of myelopathy ap-
proximately 5% to 10%. Recent experi-
ence suggests that the frequency of de-
mentia has declined and that of
neuropathy is increasing. The rates of in-
cidence of secondary opportunistic
neurologic conditions, including central
nervous system (CNS) toxoplasmosis,
primary CNS lymphoma, cryptococcosis,
and cytomegalovirus disease, all at ap-
proximately 5% in older surveys, have
also declined.

HIV DEMENTIA

Evidence for a primary pathogenetic ef-
fect of HIV infection in dementia includes
(1) the presence of the virus in the CNS,
with entry during acute infection demon-
strated in cerebrospinal fluid (CSF) and
pathology studies; (2) infection of mi-
croglial cells (resident inflammatory cells
of monocyte-macrophage lineage in the
brain); (3) correlation of neurocognitive
deficits with CSF HIV viral load; and (4)
effectiveness of antiretroviral treatment in
reducing or preventing dementia (with
most data in this regard for zidovudine).

Factors suggesting that HIV is not the di-
rect cause of dementia include (1) the
absence of evidence of infection of neu-
rons and glial cells (the primary functional
cells in the brain); (2) the relatively mod-
est degree of antiretroviral efficacy in
ameliorating dementia; and (3) the ab-

Degree of
protein binding
Is an important

determinant of the
availability of
antiretroviral drugs
. to cross the
blood-brain

barrier

sence of a correlation of clinical dementia
with CNS viral load as demonstrated in
immunohistochemical studies. With re-
gard to the latter factor, however, a num-
ber of studies have shown that viral RNA
levels in the CSF are correlated with de-
gree of dementia. The likely mechanisms
by which HIV causes damage to the CNS
include the effects of direct infection as
well as the elaboration of a number of
toxic substances. Cytokines produced in
response to infection, including tumor
necrosis factor-of and interleukin-1-p, are
toxic to both neurons and astrocytes, with
the effects probably mediated by disrup-
tion of calcium and N-methyl-D-aspartate
(NMDA) channelis. In addition, HIV

sheds gp120, which is directly toxic to
neurons in cell culture,

Although the pathophysiology of
CNS damage remains imperfectly under-
stood, what is known has suggested a
number of potential strategies for treating
dementia. These include the proven bene-
fits of antiretroviral therapy and the
theoretical benefits of cytokine blockers,
calcium channel blockers, glutamate/
NMDA channel antagonists like meman-
tine, and antioxidants. A consideration in
the use of antiretrovirals is the ability of
drugs to cross the blood-brain barrier,
which may be crucial to reduction of
virus in the CSF and to prevention of re-
sistance mutation patterns different from
those in the blood. The degree of protein
binding is an important determinant of
availability of drug for CSF penetration.
As a class, nucleoside reverse transcrip-
tase inhibitors (nRTIs) exhibit less
protein binding (eg, zidovudine, 36%:
stavudine, 0%; zalcitabine, 3%: lamivu-
dine, 35%; abacavir, 50%) than do
nonnucleoside reverse transcriptase in-
hibitors (NNRTIs) (nevirapine, 60%:;
delavirdine, 98%; efavirenz, 99%) or pro-
tease inhibitors (indinavir, 60%; ritonavir,
98%: saquinavir, 98%; amprenavir, 90%).

Investigation of the treatment strate-
gies mentioned above has included a
placebo-controlled study demonstrating
the efficacy of high-dose zidovudine in
the treatment of HIV dementia. A prelimi-
nary study of nimodipine showed trends
toward benefit and a placebo-controlled
study of abacavir did not demonstrate su-
periority over background antiretroviral
treatment. In addition, an ongoing AIDS
Clinical Trials Group (ACTG) 301 study
is examining the effects of the NMDA an-
tagonist memantine in the treatment of
HIV dementia. A trial of selegaline, a
monoamine oxidase-type B (MAQ-B) an-
tagonist, is under development.
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Figure 1. World Health Organization (WHO) analgesic ladder: management of pain
in AIDS. Adapted from World Health Organization. Cancer Pain Relief. 7986.

DISTAL SYMMETRIC
POLYNEUROPATHY

Distal symmetric polyneuropathy (DSP)
is the most common of the major neuro-
muscular syndromes in HIV disease.
Others include mononeuropathy multi-
plex (limited in early HIV disease and
progressive in late disease); progressive
polyradiculopathy (late onset); inflamma-
tory demyelinating polyneuropathy (early
onset more frequent than late); and my-
opathy (all stages of HIV disease).

More than one third of patients with
advanced HIV disease have clinically or
electrophysiologically detectable DSP.
Although DSP is less common in the ear-
lier stages of HIV, almost all patients with
AIDS have evidence of axonal nerve de-
generation at autopsy. Thus it is not
surprising that as patients are living
longer, often with advanced HIV disease,
the frequency of peripheral neuropathy is
increasing.

Distal symmetric polyneuropathy is
clinically characterized by symmetric
sensory complaints and primarily numb-
ness and/or burning pain in the feet.
Symptomatic muscle weakness is unusual
until advanced DSP is present. The clini-
cal diagnosis of DSP can be made on the
basis of depressed or absent reflexes at

the ankle relative to the knee, elevated
threshold to vibration in the feet, and re-
duced threshold to pinprick and cold in a
stocking-glove distribution. Joint position
sensation usually is relatively preserved.

Numerous factors may confound the
diagnosis of HIV-related DSP, including
the presence of diabetes, alcohol depen-
ciency, vitamin B2 deficiency, and
particularly the use of neurotoxic drugs
including dideoxynucleoside antiretrovi-
rals (eg, didanosine, zalcitabine,
stavudine), as well as such drugs as vin-
cristine and isoniazid. In a cohort study
performed by Dr Simpson and colleagues,
nearly half of HIV-infected patients with
DSP had additional potential causes of
neuropathy, primarily consisting of dia-
betes, the use of didanosine or dapsone,
and alcohol use.

With regard to the potential for an-
tiretroviral drugs to cause DSP, although
the databases from which statistical con-
clusions have been drawn are frequently
marred by poor prospective criteria for
neuropathy, it is generally acknowledged
that didanosine, stavudine, and zal-
citabine have a clear neurotoxic effect.
Evidence also suggests that hydroxyurea
may exacerbate didanosine and stavudine
toxicity. Data on didanosine indicate that
the incidencg of DSP is dose-related, with
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the frequency varying among studies; it
has been observed that patients with DSP
on didanosine can tolerate didanosine
rechallenge at lower doses. Data from the
didanosine treatment Investigational New
Drug (IND) experience indicate that neu-
ropathy is more common among patients
with a prior history of neuropathy. Distal
symmetric polyneuropathy is the major
dose-limiting toxicity of zalcitabine, with
the frequency clearly dose-related. Stavu-
dine-associated peripheral neuropathy
also is dose-related.

Given the range of frequencies of
neuropathy in various databases, Dr
Simpson and colleagues performed a sub-
study of ACTG 175 to determine inci-
dence of peripheral neuropathy in the
study population. ACTG 175 involved
nearly 2500 patients with CD4+ cell
counts of 200 to 500/uL who received zi-
dovudine or didanosine alone or
zidovudine combined with didanosine or
zalcitabine. The substudy data demon-

The presence of
diabetes, alcohol
dependence, vitamin
B;, deficiency, and
use of neurotoxic
drugs including
dideoxynucleoside
antiretrovirals may
confound the
diagnosis of DSP

strated that study sites were often
inaccurate in diagnosis of distal symmet-
rical neuropathy and causal attribution to
the study drug. Peripheral neuropathy was
diagnosed by the site investigators in 9%
of the population. The incidence of DSP
as diagnosed on review by the substudy
investigators was highest in the zidovu-
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dine/zalcitabine arm (6%). Significant
predictors of DSP were older age and
poorer Karnofsky scores. Approximately
40% of patients were able to continue the
originally assigned study drugs with and
sometimes without dose reduction.

As with other neurologic complica-
tions in HIV disease, the cause of primary
HIV-associated DSP is poorly understood.
Wallerian degeneration of variable sever-
ity is universal, with a characteristic
“dying back” of the peripheral axons. All
nerve fiber types are affected. There is a
moderate macrophage infiltration in the
peripheral nerve although primary HIV
infection of the nerve is not demonstrable.
Preliminary evidence suggests that af-
fected nerves express cytokines such as
tumor necrosis factor and interleukin-1,
which may contribute to neuropathogene-
sis, as in CNS disease. A novel skin/epi-
dermal nerve punch biopsy technique has
emerged as a quantitative measure of
DSP. Normal cutaneous innervation is
characterized by a plexus of small branch-
ing nerves extending to the surface of the
skin; neuropathy is characterized by dis-
solution of these epidermal fibers.

Management of DSP

Management of DSP begins with identifi-
cation and correction of metabolic or
nutritional causes of neuropathy. Poten-
tially neurotoxic drugs currently or
previously used should be identified.
Dose-reduction or discontinuation of an
antiretroviral drug associated with neu-
ropathy should be considered. However,
consideration must also be given to the vi-
rologic benefit derived from use of the
drug; in some cases, a cost-benefit analy-
sis may indicate that continued virologic
control is favored at the cost of continued
neuropathy, with treatment for the latter
being attempted.

As with diabetic and alcoholic neu-
ropathies, drugs that can be employed in
the attempt to provide pain relief include
analgesics, tricyclic antidepressants, anti-
convulsants, or topical drugs. The World
Health Organization (WHO) analgesic
ladder for pain management is shown in
Figure 1. Breitbart and colleagues re-
ported a study in AIDS patients with a
variety of pain syndromes and showed

that 85% were receiving inadequate anal-
gesic medication according to this
standard. A study in cancer patients indi-
cated inadequate analgesia in 42%.
Physician and health care system barriers
to use of analgesia and patient reluctance
to provide accurate reports of pain should
be confronted in order to achieve ade-
quate pain management.

A number of different drugs and ap-
proaches to treatment of neuropathy have
been or currently are being assessed. A
controlled study of peptide T showed no
beneficial effect of the drug on pain or
secondary measures of neuropathy in-
cluding clinical and electrophysiological
parameters. A trial comparing acupunc-
ture with sham acupuncture showed no
symptomatic benefit of the technique
using meridian acupuncture points. In
ACTG 242, patients with painful neu-
ropathy received amitriptyline, the lido-
caine oral derivative mexiletine, or
placebo. As shown in Figure 2, after 10
weeks of treatment, while there were
trends favoring the amitriptyline arm, no
significant differences in improvement in
pain scores were observed among treat-
ment groups. The fairly dramatic placebo
effect observed is common in pain studies
and highlights the need for critical consid-
eration of anecdotal reports of pain
improvement attributed to drugs or tech-
niques in uncontrolled settings.

More promising results have been
achieved in studies of a 5% topical lido-
caine available in patch or gel form
(Lidoderm). The drug is absorbed mini-
mally from the skin; dermal analgesia
occurs within 1 hour and is maintained for
6 to 12 hours. It has demonstrated effec-
tiveness in placebo-controlled trials in
postherpetic neuralgia and is now FDA-
approved for this indication. In an open-
label study by Dr Simpson and col-
leagues, 30 patients with painful HIV
neuropathy received the 5% lidocaine gel
and were assessed for pain response using
patient and examiner-administered ques-
tionnaires and a pain relief rating scale.
Seventy-four percent of patients reported
moderate to complete relief of pain (mod-
erate relief, 33%; much, 37%; complete,
4%). Fifteen percent reported slight relief
and 11% reported no relief. Overall, a sig-
nificant decline in pain (P=0.01) and

11

A substudy of
ACTG 175
found that
peripheral

neuropathy was
diagnosed in 9%
of patients, with
inaccurate diagnosis
at study sites

common

significant global pain relief (P=0.001)
were found, with adverse effects, primar-
ily dry skin, being minimal. On the basis
of these findings, a placebo-controlled
trial has been performed and is under
analysis.

Dr Simpson and colleagues also re-
cently performed a small placebo-control-
led trial of the novel anticonvulsant lam-
otrigine in patients with painful HIV-
associated neuropathy. Lamotrigine
blocks voltage-sensitive sodium channels
and inhibits glutamate/aspartate release. It
is not significantly protein-bound and has
no effect on the cytochrome P450 system.
Lamotrigine has shown promise in small
studies in neuropathy and has proven ef-
fective in trigeminal neuralgia in placebo-
controlled studies. In the trial by Dr
Simpson and colleagues, lamotrigine
treatment was associated with a signifi-
cant reduction in pain score compared
with placebo. This benefit was observed
only in the patients not receiving neuro-
toxic antiretroviral drugs. Rash was the
most common adverse effect, occurring in
5 of 20 lamotrigine recipients; the rash
can be minimized by initiating treatment
at a low dose of 25 mg a day with gradual
escalation to 300 mg a day over approxi-
mately 6 weeks. An attempt to replicate
these results is underway in a large multi-
center trial of lamotrigine in the treatment
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Figure 2. Changes in pain scores in patients receiving amitriptyline, mexiletine, or placebo
in ACTG 242. Adapted from Kieburtz K, et al. Neurology. 1998;51:1682-1688.

of painful HIV neuropathy.

The effects of recombinant human
nerve growth factor in HIV-associated
neuropathy were recently assessed by
McArthur and colleagues in ACTG 291.
Nerve growth factor is neurotrophic for
small nerve fibers and is produced in the
developing or damaged peripheral ner-
vous system. Recombinant nerve growth
factor has been found to have a positive
therapeutic effect in Phase II trials of dia-
betic neuropathy and has been found to
prevent neuropathy in animal models of
chemotherapy-induced neuropathy (eg,
vincristine, cisplatinum).

In ACTG 291, 270 patients stratified
by didanosine, zalcitabine, or stavudine
use were randomized to twice-daily sub-
cutaneous injections of recombinant
nerve growth factor (0.1 pg/kg or 0.3
pg/kg) or placebo for an 18-week treat-
ment period, followed by a 4-week
washout and 48 weeks of open-label treat-
ment. The primary adverse effect over 18
weeks was local ache, pain, or discom-
fort, occurring in 15% of placebo
recipients and 25% and 48% of low-dose
and high-dose nerve growth factor recipi-
ents, respectively. In the active treatment

In the
ACTG 291 studl,
recombinant
human nerve
growth factor
treatment was
associated with a
significant reduction
in average pain

intensity

groups, the local hyperalgesia, which oc-
curred in a quarter-sized area around the
injection site, resulted in unblinding of
approximately one third of the patients.
With regard to effectiveness, patients in
both nerve growth factor groups had sig-
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nificant reductions in average pain inten-
sity ratings compared with placebo
recipients at 18 weeks and after the
washout period. Overall, pain intensity
score and global pain assessment data fa-
vored the higher nerve growth factor
dose. Both nerve growth factor groups
also experienced a significant improve-
ment in pinprick sensation compared with
the placebo group. However, no signifi-
cant effect of treatment was observed on
quantitative sensory testing or clinical ex-
amination. Epidermal/skin biopsies
showed no differences in nerve density
among treatment groups. However, the
lack of evidence of nerve regeneration in
these secondary measures should be inter-
preted with caution, since the placebo-
controlled study period may not have
been of sufficient duration to demonstrate
nerve regrowth. Data from a 48-week
open-label follow-up of these patients are
under analysis.

CONCLUSIONS

Factors in selecting an antiretroviral man-
agement plan include general clinical
status, immunologic function, virologic
status including viral load and resistance,
and interaction of antiretroviral drugs.
Neurologic disease status and the poten-
tial for neurologic disease should also be
considered in formulating a management
plan, including the potential effects of
neurotoxic antiretroviral drugs. As the
pathophysiology of HIV-associated neu-
rologic complications is elucidated,
measurement of CSF HIV RNA levels
and the ability of antiretroviral drugs to
cross the blood-brain barrier may assume
increased importance in selection of an-
tiretroviral therapy. Investigation con-
tinues to identify pathogenesis-based
treatments for such complications as HI'V-
associated dementia and peripheral
neuropathy and to optimize symptomatic
treatment of painful neuropathy.

Dr Simpson is Associate Professor of
Neurology, Director of the Neuromus-
cular Division and Clinical Neurophys-
iology Laboratories, and Director of the
Neuro-AIDS Research Center at Mount
Sinai Medical Center in New York City.
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ANTIRETROVIRAL TREATMENT
DURING PREGNANCY

Factors to be considered in antiretrovi-
ral management of pregnant HIV-1
infected women were discussed by
Susan Cu-Uvin, MD, at the New York

course in October.

rior to the use of antiretroviral
P treatment to prevent perinatal
= transmission of HIV-1, an esti-
mated 1000 to 2000 children were born
with HIV infection in the United States
each year. In 1994 the Pediatric AIDS
Clinical Trials Group (PACTG) 076
demonstrated that use of zidovudine from
gestational age of 14 weeks, during labor
and delivery (intravenous), and for the
first 6 weeks postpartum in infants re-
duced vertical transmission from 22.6%
with placebo to 7.6% with zidovudine.
This finding led to the 1994 US Public
Health Service (USPHS) recommenda-
tions for antepartum, intrapartum, and

Maternal plasma
viral load level
is an important
determinant of
risk of vertical

transmission

postpartum use of zidovudine. Between
1992 and 1998, there was a 67% decrease
in the number of annual cases of perina-
tally acquired AIDS (Figure 1), with this
decrease occurring in association with in-
creasing use of zidovudine. More
recently, as is discussed below, updates
on these and other guidelines focus on ag-
gressive antiretroviral management for
HIV-infected pregnant women.
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Figure 1. Perinatally acquired AIDS cases in the United States by quarter-year of diagnosis,
1985 to 1998. Adapted from Centers for Disease Control and Prevention. Pediatric HIV/
AIDS surveillance L262 slide series. Available at: http://www.cdc.gov/nchstp/hiv_aids/

graphics/images/1262.html.

FACTORS IN VERTICAL
TRANSMISSION

Approximately 30% of cases of mother-
to-child transmission appears to occur in
utero, with the remainder occurring dur-
ing labor and delivery with exposure of
the infant to birth canal secretions and
blood and through breastfeeding. Al-
though transmission via breastfeeding is
unusual in the United States and other de-
veloped countries due to advice against
breastfeeding and the availability of alter-
native nutrition, it remains common in
developing areas.

Two recent studies have demon-
strated that plasma viral load is an impor-
tant determinant of risk of transmission.
In the Women and Infants Transmission
Study (WITS), transmission was ob-
served in none of 57 cases in which the
mother’s plasma HIV RNA level was
below 1000 copies/mL, compared with a
16.6% (32/193) transmission rate for viral
load of 1000 to 10,000 copies/mL; 21.3%
(39/183) for levels of 10,001 to 50,000

copies/mL; 30.9% (17/54) for levels of
50,001 to 100,000 copies/mL; and 40.6%
(26/64) for levels above 100,000
copies/mL. In the PACTG 185 study, ma-
ternal plasma HIV RNA level was the
sole independent predictor of transmis-
sion; significant increases in odds ratios
for transmission of 2.4 (P=0.02) and 3.4
(P=0.001) were observed for every 1-log
increase in plasma viral load at baseline
and at delivery, respectively.

The role of viral load in the genital
tract has yet to be fully elucidated. It is
unclear what risk may be posed by high
levels of virus in the genital tract in the
setting of plasma virus suppression. It is
also unclear whether there may be differ-
ent concentrations of virus in colostrum
and mature milk, and whether the dura-
tion of breastfeeding or presence of
inflammation may modify the risk of
transmission via this route. Other factors
associated with transmission include: ad-
vanced disease stage; nutrient deficiency,
particularly vitamin A deficiency (eg, in
sub-Saharan Africa); prematurity of deliv-
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Antiretroviral Treatment During Pregnancy

TABLE 1. PRECLINICAL AND CLINICAL DATA ON THE USE OF ANTIRETROVIRALS IN PREGNANCY
h

Placental Passage
FDA (Newborn:Mother

nRTIs Category Drug Ratio) Carcinogenicity Teratogenicity

Zidovudine & 0.85 (humans) Vaginal tumors (rodents) None (rats, rabbits, mice)

Zalcitabine C 0.3-0.5 (monkeys) Thymic lymphomas (rodents) Hydrocephalus (rats)

Didanosine B 0.5 (humans) Negative None (rats, mice, rabbits)

Stavudine B 0.75 (monkeys) Not completed None

Lamivudine & 1.0 (humans) Negative None

Abacavir C Rats Not completed Still birth, lower body weight
(rats)

NNRTIs

Delavirdine C Unknown Not completed Abortion (rabbits)

Nevirapine C 1.0 (humans) Not completed None (rats, rabbits)

Efavirenz & 1.0 (rats, rabbits, primates) Not completed Anencephaly, anophthalmia,
cleftlip (monkeys)

Protease Inhibitors

Indinavir C Substantial (rats), low (rabbits)  Not completed None (rats, rabbits)

Ritonavir B Midterm fetus, 1.15; late-term Not completed None (rats, rabbits)

fetus, 0.15-0.64 (rats)

Saquinavir B Minimal (rats, rabbits) Not completed None (rats, rabbits)

Nelfinavir B Unknown Not completed None (rats, rabbits)

Amprenavir C Unknown Not completed Abortion, skeletal

abnormalities (rabbits)

NNRTI indicates nonnucleoside reverse transcriptase inhibitor; nRTI indicates nucleoside reverse transcriptase inhibitor. FDA Category B
indicates that no tests in pregnant women have been performed and that animal testing shows absence of adverse effects. Category C
indicates that the drug should be used only if benefits outweigh risks in the context of absence of studies in pregnant women and the
finding of adverse effects in animal studies. Adapted from Centers for Disease Control and Prevention, MMWR Morb Mortal Wkly Rep.

1998;47(RR-2):1-30.

ery; duration of membrane rupture; mode
of delivery; invasive procedures; and
chorioamnionitis.

EFFECT OF PREGNANCY
ON HIV INFECTION

There have been concerns that pregnancy
may accelerate progression of HIV dis-
ease in association with decreases in
immunoglobulins, complement levels,
and cell-mediated immune measures.
However, available data indicate that
pregnancy has little effect on progression
among patients with early or asymp-
tomatic infection. Fewer data are
available on the effects of pregnancy on
disease progression in patients with ad-
vanced disease. In a study by Chu and
colleagues among HIV-infected women

between 15 to 44 years of age in the
United States, there was a high rate of
pregnancy (17%) with the exception of
apparently reduced fertility in patients
with severe advanced immunosuppres-
sion (3%). A recent study by Dr Cu-Uvin
and colleagues indicated that there were
no differences in estradiol or progesterone
levels during the menstrual cycle between
HIV-infected women and uninfected
women, suggesting that ovulation re-
mains unimpaired in infected women.

CURRENT RECOMMENDATIONS
FOR ANTIRETROVIRAL
TREATMENT

In 1998, the USPHS issued new recom-

mendations for the use of antiretroviral
drugs in pregnant HIV-infected women.
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The general principles of these recom-
mendations are: (1) decisions regarding
the use of antiretroviral drugs during
pregnancy should be made by the woman
after discussion with the health care
provider about the known and unknown
benefits and risks of treatment; (2) assess-
ments should be made of HIV disease
status, CD4+ cell count, plasma viral
load, prior or current antiretroviral ther-
apy, gestational age, and supportive care;
and (3) therapy should be the same as in
nonpregnant women, with consideration
of the potential impact of therapy on the
fetus and infant. The use of antiretroviral
drugs during pregnancy requires consid-
eration of several important issues, most
of which have not been adequately inves-
tigated. These issues include the potential
need to modify dosing during pregnancy
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due to physiologic changes, the potential
for short- and long-term effects on the
fetus and infant, the effectiveness of the
regimen in reducing risk of perinatal
transmission, and the need for antiretrovi-
ral treatment for the health of the
pregnant woman.

Data indicating the importance of
plasma viral load to risk of transmission
suggest that potent antiretroviral therapy
may play a major role in further reducing
risk of mother-to-child transmission. Use
of combination therapy in pregnant
women has become commonplace, with
some reports of no HIV transmission with
the use of combination therdpy. However,
it remains the case that relatively little is
known about the effects of many an-
tiretroviral drugs on development of the
fetus and infant.

Table 1 summarizes current preclini-
cal and clinical data relevant to the use of
antiretroviral drugs in pregnancy by an-
tiretroviral class. All available antiretro-
virals are either FDA Category B, indicat-
ing that no tests in pregnant women have
been performed and that animal testing
has shown the absence of adverse effects,
or Category C, indicating that the drug
should be used only if benefits outweigh
risks in the context of the absence of stud-
ies in pregnant women and the finding of
adverse effects in animal studies. Placen-
tal passage for the majority of the drugs
has been confirmed in human or animal
studies. Carcinogenic effects in animals
have been found for zidovudine and zal-
citabine in rodents, with testing being
negative for didanosine and lamivudine
and not yet completed for the other avail-
able antiretroviral drugs. No animal
teratogenicity has been reported for nu-
cleoside reverse transcriptase inhibitors
(nRTIs). Among nonnucleoside reverse
transcriptase inhibitors (NNRTIs),
delavirdine has been associated with
abortion in rabbits. Efavirenz has been as-
sociated with serious effects in primate
(monkey) studies; it remains unclear
whether this effect is attributable only to
efavirenz, since primate studies with
other antiretroviral drugs are lacking. Ter-
atogenic effects have not been observed
with protease inhibitors in animal studies,
with the exception of abortion and skele-
tal abnormalities associated with
amprenavir in rabbits.

With regard to actual use of antiretro-
viral therapy in pregnancy, US databases
on zidovudine use indicate the general
absence of adverse effects. The PACTG
076 study in 477 women and 419 infants
indicated that zidovudine treatment was
associated with mild toxicity in the fetus
and infant, consisting of mild transient
anemia, with no adverse effects on
growth parameters and no prematurity or
congenital anomalies observed. In the
combined databases from PACTG
076/219 and the WITS study including
727 children with zidovudine exposure,
no tumors of any kind were observed
over a mean follow-up of 38.3 months
(1100 person-years). Follow-up of the
PACTG 076/219 population for 5.6 years

The USPHS
recommends that
antiretroviral therapy
in pregnant women
should be the same
as in nonpregnant

© women, with

consideration of the

potential impact of

therapy on the fetus
and infant

showed no adverse effects on weight,
height, head circumference, or cogni-
tive/developmental function, and no
deaths or malignancies.

Data from France have included the
disturbing occurrence of biopsy-proven
mitochondrial dysfunction in 8 of 5000
children exposed to antiretroviral treat-
ment (zidovudine or zidovudine/lamivu-
dine) in utero, with 2 deaths occurring in
children exposed to zidovudine/lamivu-
dine. However, the combined experience
of the WITS study, the PACTG, the Peri-

natal AIDS Collaborative Transmission
Study (PACTS), and the Pediatric Sur-
veys of Disease indicate no proven cases
of mitochondrial dysfunction in 23,758
children with zidovudine exposure.

With regard to combination therapy,
a Swiss study in 37 pregnant women re-
ceiving antiretroviral therapy, including
16 receiving a protease inhibitor, indi-
cated that effects in women consisted of
anemia in 15; elevated transaminases in 4;
nausea/vomiting in 4; glucose intolerance
in 2; nephrolithiasis in 2; diarrhea in 2;
hypertension in 1; and insulin-requiring
diabetes in 1. Adverse effects in 30 infants
included a high rate of prematurity, with
premature births occurring in 10 cases.
Other adverse effects consisted of anemia
in 8; cutaneous angioma in 2; cryp-
torchidism in 2: transient hepatitis in 1;
intracerebral hemorrhage in 1; and extra-
hepatic biliary atresia in 1.

Dr Cu-Uvin and colleagues recently
performed a review of the effects of pro-
tease inhibitor-containing combination
therapy during pregnancy in 89 women at
6 sites in the mainland United States and
Puerto Rico; the data indicate no excess
of prematurity. In these women, protease
inhibitor use consisted of nelfinavir in 36,
saquinavir in 33, indinavir in 23, and ri-
tonavir in 5; concomitant use of nRTIs
consisted of zidovudine/lamivudine in
65%, zidovudine/didanosine in 18%, and
other combinations in 17%. Protease in-
hibitor treatment was initiated prior to
conception in 18 women; at weeks 2.5 to
14 in 12: weeks 15 to 28 in 44; and weeks
29 to 37 in 14. Birth parameters in infants
were normal (excluding a neonate who
died at 22 weeks with a weight of 430 g):
mean birth weight (n=86, including 3 sets
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of twins) was 2934 g; mean height (n=78)
was 48.6 cm; mean head circumference
(n=71) was 33.4 cm; and mean Apgar
scores (n=77) were 7.4/8.5 at 1 and 5
minutes. Adverse events in the infants
consisted of anemia in 10 (none requiring
transfusion); hyperbilirubinemia in 5; di-
arrhea in 3; neutropenia in 2; and
phymosis in 2. The prematurity rate was
19.1%, comparable to prior reports of
rates for HIV-infected women not receiv-
ing a protease inhibitor-containing
therapy. Multiple regression analysis
showed no differences in prematurity rate
according to gestational age of initial pro-
tease inhibitor exposure, with only the
use of cocaine and premature membrane
rupture significantly associated with pre-
maturity.

These data provide little guidance re-
garding when to initiate therapy or what
type of therapy to initiate in pregnant
HIV-infected women, particularly those
in the first trimester of pregnancy. It
should, nevertheless, be emphasized that
pregnancy should not be viewed as a con-
traindication to antiretroviral treatment,
and that standards of care applicable to
nonpregnant HIV-infected patients should
also be applied to pregnant patients.
Based on assessment of disease status,
some women not yet receiving antiretro-
viral therapy may consider delaying the
initiation of therapy until after 10 to 12
weeks of gestation. For those already re-
ceiving antiretroviral therapy, if treatment
is to be discontinued during the first
trimester or for some other reason during
pregnancy, all drugs should be stopped si-
multaneously to avoid the emergence of
drug resistance.

Short-Course Therapy

Short-course antiretroviral therapy would
appear to have a relatively minor role in
the United States compared with that in
developing countries; nevertheless, it
may apply to cases within the 5% to 20%
of women in the United States with no
prenatal care as well as to those in whom
HIV infection is identified late in preg-
nancy. A number of recent studies have
demonstrated that short-course antiretro-
viral therapy is effective in preventing
vertical transmission. In the Bangkok

Perinatal Zidovudine Study, a regimen of
zidovudine 300 mg twice daily from ges-
tational age of 36 weeks and 300 mg
every 3 hours during labor in nonbreast-
feeding women resulted in an approx-
imately 50% reduction in transmission
rate from 18.6% with placebo to 9.2%
with zidovudine. Use of this regimen in a
breastfeeding population in the Ivory
Coast resulted in a 37% reduction in
transmission. In another study in the
Ivory Coast/Burkina Faso in a breastfeed-
ing population, the same regimen plus 1
week of postpartum zidovudine resulted
in a 38% reduction in transmission.

In a study in a breastfeeding popula-
tion in Uganda, a single dose of nevira-
pine 200 mg during labor plus an oral
dose of 2 mg/kg in the infant within 72
hours of delivery were compared with a
single dose of zidovudine 600 mg during
labor plus 300 mg every 3 hours during
labor and 4 mg/kg twice daily for 1 week
in the infant. At postpartum day 3, trans-
mission rates were 8.2% in the nevirapine
group and 10.4% in the zidovudine group
(P=0.354). Significant reductions in the
nevirapine group, however, were ob-
served at 6 to 8 weeks and 14 to 16
weeks. Transmission rates at these times
were 11.9% (nevirapine) vs 21.3% (zi-
dovudine) (P=0.0027) at 6 to 8 weeks and
13.1% (nevirapine) vs 25.1% (zidovu-
dine) (P=0.0006) at 14 to 16 weeks.

The PETRA trial in South Africa,
Tanzania, and Uganda, is a placebo-con-
trolled comparison of the combination of
zidovudine/lamivudine given (1) prepar-
tum, intrapartum, and postpartum; (2)
intrapartum and postpartum; and (3) in-
trapartum alone. Preliminary results
indicate that compared with transmission
in the placebo group, rates were reduced
by 53% with the prepartum/intrapartum/
postpartum regimen and by 38% with the
intrapartum/postpartum regimen, with the
intrapartum alone regimen exhibiting no
preventive efficacy.

Cesarean Section Delivery

Delivery by elective cesarean section is
associated with lower rates of transmis-
sion than with other modes of delivery,
independent of zidovudine treatment dur-
ing pregnancy and birth. The European

Mode of Delivery Collaboration study
showed a reduction in transmission rates
from 10.2% with vaginal delivery to 3.5%
with cesarean section (odds ratio, 0.4),
consisting of a transmission rate of 2.4% in
mothers having elective cesarean section
(odds ratio, 0.3) and a transmission rate of
8.8% in those undergoing emergency ce-
sarean section (odds ratio, 1.0). In a
meta-analysis of 15 studies involving
8533 mother-child pairs, the International
Perinatal HIV Group showed that the rate
of transmission in elective cesarean sec-
tion was 8.2% compared with 16.8% in
vaginal delivery (adjusted odds ratio,
0.42) and 16.2% in nonelective cesarean
section (adjusted odds ratio, 0.45). Trans-
mission rates fell further with antiretro-
viral treatment; the study found a 2%
transmission rate for elective cesarean
section with monotherapy vs a 7.3%
transmission rate for other modes of deliv-
ery plus monotherapy.

Data such as these have prompted the
American College of Obstetrics and Gy-
necology to recommend elective cesarean
section at 38 weeks along with zidovudine
treatment for HIV-infected pregnant
women. However, these recommendations
are based on data predating the combina-
tion therapy era, and contain the caveat
that transmission rates might be reduced
so substantially by combination antiretro-
viral therapy that no additional benefit of
elective cesarean section would be ob-
served. As noted, current experience with
combination therapy indicates that trans-
mission rates may be reduced to 2% to
3%. Because the efficacy of cesarean sec-
tion in women receiving combination
therapy or in those with low viral load is
unknown, it may be premature to imple-
ment widespread elective cesarean section
in women receiving combination therapy.
It must also be considered that in the con-
text of what may be small or negligible
additional benefit in prevention of trans-
mission by elective cesarean section, the
risks of postpartum morbidity and costs of
operative delivery assume greater relative
importance. =

Dr Cu-Uvin is Assistant Professor of
Obstetrics and Gynecology at Brown
University School of Medicine in Provi-
dence, Rhode Island.
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MANAGEMENT OF HIV/HEPATITIS C
COINFECTION: TWO CASES

At the Los Angeles course in Novem-
ber, Francesca J. Torriani, MD,
discussed 2 cases of hepatitis C in HIV-
T-infected patients and provided
information on general characteristics
of coinfection that impact management
decisions.

H

IV-1/hepatitis C virus (HCV)
coinfection is frequent because of
common routes of transmission,
although the parenteral route is predomi-
nant in HCV infection and the sexual
route is predominant in HIV infection.
Risk factors associated with HCV trans-
mission include multiple sexual partners
and low socioeconomic status. A retro-
spective analysis in Europe indicated that
50% to 60% of HCV-seropositive patients
were HIV-seropositive, and that 56% of
HIV-seropositive patients were HCV-
seropositive. Estimated 1999 prevalence
rates for the United States are approxi-
mately 4 million for HCV infection and
approximately 1 million for HIV infec-
tion.

Several studies suggest that HCV/
HIV coinfection is associated with in-
creased morbidity and mortality. In a
cross-sectional study of 547 patients in
Spain with HCV infection, all of whom
were injection drug users, 116 had HIV
coinfection. About 15% of the subjects
with HIV infection progressed to cirrhosis
over a median duration of HCV infection
of 6.9 years. Approximately 2.6% of
those without HIV infection progressed to
cirrhosis over a median duration of 23.2
years. Data from other studies indicate
that cirrhosis is more frequent in patients
who are coinfected than in those with
HCYV infection alone (33% vs 11%), and
that mortality is higher in coinfected pa-
tients than in those with HIV infection
alone (11% vs 6.8%). In addition, coin-
fection is associated with an increase in
the rate of maternal-fetal HCV infection
from 7% to more than 25%. A recently re-
ported study in a hemophilia cohort

600 = — 6 _EI
)
2
- 2
= 500 = 5
ES %
5 0
=} 400 — =
k= <
2 =
: 300 - >
o O T
[
+ = 200 - E
-+
a b f =
O < o~ ] ]
100 = k z 7
+ + 0 T T T T T 2.5
11/98 1/99 3/99 4/99 6/99 7/99 9/99
Date

Antiretroviral Therapy History

3TC/dAT |
NVP e
ABC =
NEV

Figure 1. Clinical course in case T patient. ALT indicates alanine aminotransferase.
3TC indicates lamivudine; d4T, stavudine; NVFE nevirapine; ABC, abacavir; NFV,

nelfinavir. Courtesy of Dr Torriani.
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indicated that coinfection was associated
with a relative risk of progressive liver
disease of 7.4 compared with HCV infec-
tion alone, and that progression to AIDS
and death after liver failure was markedly
higher in the coinfected patients.

Dr Torriani presented 2 patient cases
that illustrate current clinical issues in the
field.

CASE 1

Presentation

A man with HIV disease presented in
March 1999 with a history of herpes
zoster in 5/98 and Pneumocystis carinii
pneumonia and HCV infection with ele-
vated transaminases in 12/98. The patient
denied use of injection drugs or ethanol,
had felt better since beginning potent an-
tiretroviral therapy, and was committed to

treatment. On examination, the patient
was HCV antibody-positive, had alanine
aminotransferase (ALT) levels of 100 to
200 U/L, and normal prothombin time/
partial thromboplastin time (PT/PTT) and
albumin. He was taking lamivudine/
stavudine/nevirapine and had a CD4+ cell
count of 300/pL, increased from a pre-
treatment level of less than 80/uL, and a
plasma HIV RNA level below 400
copies/mL.

Diagnosis

Available tests for HCV include the re-
combinant immunoblot assay (RIBA),
qualitative plasma HCV RNA, quantita-
tive plasma HCV RNA, and HCV branch
DNA assay. Although a quantitative HCV
RNA test could be performed in this sce-
nario, plasma HCV RNA level before
treatment has not been demonstrated to be
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predictive of outcome. It may be of
greater importance initially to determine
if the patient has replicating HCV by
using a qualitative assay. In this case, a
qualitative assay and branch DNA assay
were performed. The patient had a posi-
tive polymerase chain reaction (PCR) for
HCYV and a branch DNA assay showed
HCV RNA levels below 20 Meqg/mL, in-
dicating the presence of active replication
but low viral load.

Additional tests to consider in this
scenario include a liver panel, hepatic
function panel, hepatic ultrasound, and
other hepatitis virus serologies. Hepatic
ultrasound would be useful at this point
only in detecting hepatomegaly, but
would be of use subsequently in guiding
biopsy. All of these tests were performed
for this patient. Hepatic synthesis tests
were normal, other hepatitis virus serolo-
gies were negative, and the patient had a
slightly enlarged liver on ultrasound (20
cm) with a normal size spleen.

Management

The patient’s course on antiretroviral ther-
apy is shown in Figure 1. Due to elevated
ALT, nevirapine was replaced in the ini-
tial regimen with abacavir. When ALT
continued to increase, all therapy was
stopped, with a subsequent decrease in
ALT. The patient resumed treatment with
lamivudine/stavudine/nelfinavir, with a
subsequent increase in ALT. The ALT
again normalized with treatment interrup-
tion, and the same antiretroviral regimen
was reinstituted. The patient continued to
show response to antiretroviral treatment
and was unwilling to discontinue therapy
even in the face of the asymptomatic in-
creases in transaminases.

At this point, potential clinical ap-
proaches include stopping all antiretro-
viral treatment and begining HCV treat-
ment, continuing antiretroviral treatment
and beginning HCV treatment, or contin-
uing antiretroviral treatment and perform-
ing a liver biopsy to help determine
whether treatment for HCV is indicated.
Dr Torriani’s group elected to continue
antiretroviral treatment and perform a
liver biopsy. The patient had an asymp-
tomatic rise in transaminases without
associated liver dysfunction. The differ-
ential diagnosis was direct toxicity of

antiretroviral treatment, or more probably,
an increased immune reactivity to HCV.

Discussion

Since HCV infection is often asymp-
tomatic until complications arise, and
laboratory abnormalities are nonspecific,
practitioners should have a low threshold
for screening patients at risk. Second or
third generation enzyme-linked im-
munoabsorbent assays (ELISAs) are
sensitive, but the occurrence of false-neg-
ative results should prompt confirmation
of the presence of replicating virus in
plasma using an HCV RNA PCR. Once
the diagnosis of chronic HCV has been
established, staging and grading of hep-
atic disease should be performed.
Transaminases and functional tests will
be useful but not specific. To date, hepatic
biopsy is the only valid prognostic tool
available to determine if the HCV disease
should be treated. Ultrasound is generally
useful in guiding the biopsy. Management
of coinfection with HIV and HCV re-
quires knowledge of both infections, as
well as of interactions of and toxicities
due to HIV and HCV treatments.

CASE 2

Presentation

A 34-year-old HIV-infected man with a
history of injection drug and ethanol use
presented with persistent asymptomatic
ALT elevations in the 160 to 282 U/L
range, negative serologies for hepatitis B
virus, and normal PT/PTT and albumin
levels. On 2 occasions more than 2 years
apart, the patient tested negative for HCV
antibody. However, HCV RNA testing in-
dicated a plasma level of greater than 1x
10°copies/mL.

Diagnosis

A liver biopsy was performed in this pa-
tient. In the hands of an experienced
practitioner, a liver biopsy poses a small
risk of complications and provides results
that can guide treatment decisions. The
biopsy revealed fibrous expansion of por-
tal areas, grade two-thirds portal
inflammation, piecemeal necrosis, and ac-
tivity in more than two thirds of lobules,
yielding a Knodell score of 11. These
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Figure 2. Clinical course in case 2 patient. ALK PHOSPH indicates alkaline phos-
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Courtesy of Dr Torriani.
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TABLE 1. RESPONSE RATES IN STUDIES OF INTERFERON THERAPY IN

HCV/HIV COINFECTION

Response Rate at

End of Treatment Sustained Response Rate
Boyer et al, 1992 4/12 1/12
Mariott et al, 1993 5/9 4/9
Orlando et al, 1993 512 1/12
Marecellin et al, 1994 6/20 3/20
Soriano et al, 1996 26/80 18/80
Mauss et al, 1998 8/17 5/17

TOTAL 54/150 (36%)

32/150 (21%)

Courtesy of S. Mauss, MD.

findings indicated that the patient was in
need of treatment but was also less likely
to respond to it.

Management

The patient’s course on antiretroviral
therapy is shown in Figure 2. Initial treat-
ment in June 1998 with lamivudine/
stavudine/adefovir was stopped due to
renal toxicity; subsequent treatment with
lamivudine/abacavir/efavirenz/nelfinavir
resulted in rash attributed to nelfinavir,
prompting discontinuation of the drug.
(Note that rash is also a potential serious
adverse effect of abacavir in cases of aba-
cavir hypersensitivity; rechallenge should
not be attempted due to association with
life threatening toxicity and death.) The
patient then developed elevated liver
function tests while taking the 3-drug
combination. Antiretroviral therapy was
stopped despite decreased CD4+ cell
count and a plasma HIV RNA level that
had increased to nearly 1x10¢ copies/mL.
In June 1999 therapy was resumed with
lamivudine/abacavir/nelfinavir/stavudine,
but quickly stopped due to jaundice.

In this scenario, management options
include electing to not resume antiretrovi-
ral treatment and starting HCV treatment,
continuing antiretroviral therapy and
starting HCV treatment, or electing to not
resume antiretroviral treatment and wait-
ing for a decrease in transaminases.

Generally, in cases such as this one, Dr
Torriani has stopped antiretroviral therapy
and waited for decreases in transaminase
levels, or has attempted to continue an-
tiretroviral therapy while initiating treat-
ment for HCV infection. In this particular
case, because all antiretroviral regimens
were associated with elevations of
transaminases and total bilirubin, it was
decided to not resume antiretroviral ther-
apy and to treat the HCV infection with
interferon for 2 months. Potent antiretro-
viral therapy was then reintroduced with
lamivudine/abacavir/nelfinavir/stavudine.
The patient improved clinically, with con-
trol of HCV infection indicated by de-
creases in ALT and bilirubin levels.

This case highlights the need to use
caution when selecting drug therapy for
HIV/HCV coinfection. Protease in-
hibitors, particularly ritonavir and
indinavir, have been associated with hepa-
totoxic effects. Nucleoside reverse
transcriptase inhibitors have been associ-
ated with mitochondrial toxicity. The
potential for interaction of ribavirin and
zidovudine toxicities, particularly anemia,
may be cause for concern. In addition, rib-
avirin reduces the level of the active form
of zidovudine and there is evidence of a
similar effect on stavudine, raising the
possibility of decreased antiretroviral effi-
cacy when these drugs are used together.
Other hepatotoxic drugs that are used in
coinfected patients include hydroxyurea
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and isoniazid and rifampin in those with
tuberculosis.

Discussion

Much is to be learned about HCV treat-
ment in coinfection. Interferon treatment
in HIV-infected patients remains contro-
versial. Initially, there were concerns that
interferon might be less effective in HIV-
infected patients and that higher dosages
might be required for treatment. A num-
ber of small studies over the past several
years suggest that responses to interferon
monotherapy in coinfected patients are
similar to those in non-HIV-infected pa-
tients, with pooled data indicating an
end-of-treatment response rate of 36%
and a sustained response rate of 21%
(Table 1).

Available data
indicate that
responses to

interferon
monotherapy in
coinfected patients
are similar to
those in
patients without
HIV infection

Randomized studies of chronic HCV
infection in HIV-negative patients have
demonstrated that the combination of in-
terferon and ribavirin for 24 or 48 weeks
is associated with a 2- to 3-fold increase
at end of treatment and sustained viro-
logic and biochemical responses. Up to
43% of patients achieved a sustained viro-
logic response regardless of genotype,
plasma HCV RNA level, or presence of
cirrhosis. There have been no completed
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randomized studies of interferon/ribavirin
combination therapy in HCV/HIV coin-
fection. Future studies will address the
issues of efficacy, tolerability, and poten-
tial interactions between the reverse
transcriptase inhibitors and ribavirin.

With regard to patient identification
and selection for treatment, the most im-
portant initial steps are (1) identification
of patients at risk for coinfection; (2)
awareness that HCV serology may yield
false-negative results; (3) confirmation of
the presence of active replication by HCV
RNA assay; (4) staging and grading of
both HCV and HIV disease; (5) ruling out
of other viral hepatitis; and (6) ruling out
of contraindications to interferon or rib-
avirin treatment.

With regard to potential outcomes of
HCYV treatment, patients with a low
risk/benefit ratio are those with higher
CD4+ cell counts (ie, >200/uL), no alco-
hol abuse, and low to moderate hepatic
inflammation or fibrosis; those with a
high risk/benefit ratio include patients
with uncontrolled or advanced HIV infec-
tion and those with liver failure. It is
hoped that the next generation of coinfec-
tion studies will help to answer questions
regarding which patients to treat and
when to treat. For example, it remains un-
clear whether antiretroviral-naive patients
should receive treatment for HIV or HCV
infection first, or receive treatment for
both simultaneously. In the case of an-
tiretroviral-experienced patients, optimal
strategies for controlling HIV, contending
with antiretroviral failure, and addressing
hepatotoxicity remain undefined.

PEGylated
interferon may
improve
tolerance and
antiviral effect
by avoiding
high peak
and low
trough drug

concentrations

It is also hoped that more potent and
less toxic treatments for HCV infection
can be developed. One potential advance
in this regard is the development of inter-
feron to which a polyethylene glycol
(PEG) moiety has been added to prolong
half-life. Once-weekly PEGylated inter-
feron achieves sustained elevated drug
levels, avoiding the high peak levels and
low trough levels characteristic of daily
standard interferon that may result in toxi-
city and decreased antiviral effect.

Treatment with PEGylated interferon
is to be evaluated in the Pegasys HIV/

HCV Coinfection Trial, the first multina-
tional, large-scale, randomized trial in
patients with coinfection. In this trial, a
projected total of 740 patients will be ran-
domized to once-weekly PEGylated
interferon, PEGylated interferon/rib-
avirin, or thrice-weekly standard interfer-
on alfa 2a/ribavirin. Patients will be tested
for response after 12 months of treatment
and for sustained response 6 months after
discontinuation of treatment. Eligible pa-
tients will be those with HCV RNA above
1000 copies/mL, ALT above the limit of
normal on 2 occasions, and compensated
liver disease; CD4+ counts of above 200
cells/ul or of 100 to 200 cells/pl; and
plasma HIV RNA below 5000 copies/mL,
with HCV disease proven by biopsy
within the past year. Stable antiretroviral
therapy for at least 6 weeks is requested
prior to enrollment; if no antiretroviral
treatment is in place, patients will be re-
quested not to start antiretrovirals for the
initial 6 weeks of the study. Intensive
monitoring of CD4+ cell count, plasma
HIV RNA, and plasma HCV RNA will be
performed. Pharmacokinetic studies for
the possible interaction between nRTIs
and ribavirin as well as intensive viral dy-
namics studies will be performed at
selected sites. The trial is expected to set
new standards for treatment of coinfected
patients.

Dr Torriani is Assistant Adjunct Profes-
sor of Medicine, Division of Infectious
Diseases, at the University of California
San Diego.
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ACCREDITATION
This Program has been plannned and
produced by the International AIDS So-
ciety-USA in accordance with the
Essentials and Standards of the Accredi-
tation Council for Continuing Medical
Education (ACCME).

The International AIDS Society—USA is

March 25-March 29, 2000
Snowmass Village, Colorado

T'HE SCIENCE AND
TREATMENT OF HIV.

AN ADVANCED CME COURSE
FOR CLINICIANS

March 25 - 29, 2000
Snowmass Village, Colorado

SECOND ANNUAL COURSI

accredited by the ACCME to sponsor
continuing medical education for
physicians.

The International AIDS Society—USA
designates this educational activity for
a maximum of 16 hours in category 1
credit toward the AMA Physician’s
Recognition Award. Each physician
should claim only those hours of credit
that he/she actually spent in the educa-
tional activity.

Snowmass Village is 200 miles west of Denver
and 10 miles from Aspen, Colorado. The arca
features world-class skiing, with a choice of 4
outstanding slopes—Snowmass, Aspen Moun-
tain, Buttermilk, and Aspen Highlands. Other

exciting activities in Aspen and Snowmass in-
clude snowshocing, dogsledding, ice skating,
hot air balloon rides, cross-country skiing,
sleighrides, and shopping. All meeting activi-
ties will take place at the Silvertree Hotel,

THIS COURSE WILL COVER

* The basic biology and patho-
genesis of HIV infection; host
and viral perspectives

* Strategies for effective long-
term use of antiretroviral
treatments, including
- New drugs and combinations
- New monitoring tools

(including resistance testing)
- Complications of HIV disease
and its treatments

* Viral resistance issues

Participants will hear important
up-to-date information from ex-
pert faculty in a relaxed, informal
setting. Five days of lectures,
workshops, and small-group
roundtables will allow opportu-
nities for in-depth discussions

on complicated issues in HIV
management.

Registration brochures
are now available.

To receive more information on CME
credits, agenda, and registration,
please contact:

International AIDS Society—USA
Presidio of San Francisco
1001 B O’Reilly Ave., PO Box 22916
San Francisco, CA 94129-0916

Symposium Voice Mail: (415) 561-6725
Phone: (415) 561-6720
Fax: (415) 561-6740
E-mail: cme@iasusa.org
Web site: www.iasusa.org
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COURSE INFORMATION

ACCOMMODATIONS

COURSE REGISTRATION

THE SCIENCE AND
» [ REATMENT OF HIV

AI/PPS.  AnAdvanced CME Course for Clinicians

Saturday, March 25-Wednesday, March 29, 2000, Snowmass Village, Colorado

PLEASE TYPE OR PRINT CLEARLY. Full payment must accompany this form and all
information must be provided. For additional registrants, please photocopy this form.

Name:
Academic Degree(s): [_J MD [ DO [ Other:
Specialty:
Institution/organization:

Title/position:
Mailing address:
City: State: Zip:
Phone: () Fax:( )
E-mail:

Currently, for how many HIV-infected patients are you providing care?

What proportion of your patients are HIV infected? — %

Do you work for a commercial company? (If yes, you must call the IAS-USA prior to registering).
(] YES (A NO

COURSE FEES

[ $425 (on or before February 17,2000) [} $525 (after February 17, 2000)
[_] Guest meal surcharge ~ $100x
TOTAL PAYMENT INCLUDED = $

guest(s) =$

CHECK OR MONEY ORDER
Make checks or money orders payable to International AIDS Society—USA

CHARGE TO MY CREDIT CARD

[(JVisa [_JMC (Visaand MasterCard only)

Card number: Expires:
Authorized signature on card:

Name on card (if other than name of registrant):

REMEMBER! If you have special
To register at the $425 course fee, registration form needs, please contact us
and payment must be received at the International | at least 3 weeks in ad-
AIDS Society—USA by February 17, 2000. vance of the meeting.

Please reserve all lodging directly through the hotel.

International AIDS Society-USA
PLEASE MAIL OR FAX Registration-Winter Meeting
IS N FORM 113(1;?)511(]13]%?1283111 Ij{aﬂdsc‘i)o Box 29916
y eilly Avenue, 0X
AND PAYMENTTO: San Francisco, CA 94129-0916
Phone (415)561-6720 Fax (415)561-6740
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An ongoing series of case-based, advanced online CME activities
from the International AIDS Society-USA on HIV InSite

Available: December 15, 1999, to March 15, 2000
Resistance Testing in Antiretroviral Management
by Michael S. Saag, MD

Guest Editor: Daniel R. Kuritzkes, MD

Still Available to January 31,2000

Clinical Management Issues in Antiretroviral-Experienced Patients
by Paul A. Volberding, MD

University of California San Francisco

Coming soon
Metabolic Complications of Antiretroviral Therapy

Editor in Chief
Michael S. Saag, MD, Professor of Medicine
Director, AIDS Outpatient Clinic, The University of Alabama at Birmingham

Co-Editor ;
Meg D. Newman, MD, Assistant Professor of Medicine
University of California San Francisco

i

CME ACCREDITATION

Cases on the Web is sponsored by the International AIDS Society-USA.

This prograrn has been planned and produced by the International AIDS Society-USA in accordance with the Essentials
and Standards of the Accreditation Council for Continuing Medical Education (ACCME).

The International AIDS Society-USA is accredited by the ACCME to sponsor continuing medical education for physicians.

The International AIDS Society-USA designates these educational activities for a specified number of hours in category |
credit toward the AMA Physician’s Recognition Award (the number of hours will be noted with each activity). Each
physician should claim only those hours of credit that helshe actually spent in the educational activity.
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International AIDS Society—-USA

ACTIVITIES OF THE INTERNATIONAL

AIDS SocCiETY-USA

BRIDGING CLINICAL RESEARCH AND PATIENT CARE
THROUGH QUALITY EDUCATION FOR PHYSICIANS

Established in 1992, the International AIDS Society—USA is a not-for-profit physician education organization. The mission of the Inter-
national AIDS Society—USA is to improve the treatment, care, and quality of life of persons with HIV and AIDS through balanced,
relevant, innovative, and state-of-the-art education and information for physicians who are actively involved in HIV and AIDS care.

The organization’s educational activities are particularly intended to bridge clinical research and patient care.

EiIGHTH ANNUAL WINTER/SPRING CME COURSE SERIES

Improving the Management of HIV Disease®:

An Advanced Course in HIV Pathogenesis, Antiretrovirals, and Other Selected Issues in HIV Disease Management

The Winter/Spring CME program will review timely and clinically relevant issues in the management of HIV disease. Topics will
include new insights in HIV pathogenesis, strategies for antiretroviral management, new antiretroviral drugs and regimens, long-term

complications of antiretroviral therapy, and HIV resistance testing.

Winter/Spring Course Sch‘eduléﬁ

Atlanta, GA
JW Marriott Hotel Lenox
Early Registration Fee: $25.00

Los Angeles, CA

Fairmont Miramar Hotel Santa Monica
Early Registration Fee: $25.00

Boston, MA

Westin Copley Place
Early Registration Fee: $25.00

New York, NY

New York Hilton and Towers
Early Registration Fee: $40.00

Chicago, IL
Hyatt Regency Chicago
Early Registration Fee: $25.00

San Francisco, CA

The Ritz-Carlton San Francisco
Early Registration Fee: $25.00

Dallas, TX
Washington, DC

Friday, February 11, 2000

Chairs: Michael S. Saag, MD, and Melanie A. Thompson, MD

Saturday, February 26, 2000

Chairs: Ronald T. Mitsuyasu, MD, and Paul A. Volberding, MD

Wednesday, March 8, 2000

Chairs: Martin S. Hirsch, MD, and Robert T. Schooley, MD

Wednesday, March 22, 2000

Chairs: Gerald H. Friedland, MD, and Paul A. Volberding, MD

Wednesday, April 19, 2000
Chairs: John P. Phair, MD, and Harold A. Kessler, MD

Tuesday, April 25, 2000

Chairs: Paul A. Volberding, MD, and Stephen E. Follansbee, MD

May 2000

Exact dates and locations to be announced.

For information about any of the courses,
~ please contact the
International AIDS Society-USA

Symposium Voice Mail: (415) 561-6725
Fax: (415) 561-6740
i E-mail: cme @iasusa.org
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