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Drug disposition and drug interactions
are important components of the activi-
ty of and response to antiretroviral
drugs. Determinants of drug disposition
include the transporter proteins active
in cellular uptake and efflux of drug
molecules. Considerable attention has
recently been given to understanding
the role of the P-glycoprotein (P-gp), or
MDR (multidrug resistance) -1, efflux
transporter in modulating drug levels in
cells and tissues and to delineating the
genetic variation in this transporter that
may account for differences in individu-
al responses to drug therapy. 

Characteristics of the P-gp
Transporter

The P-gp transporter was initially stud-
ied in the setting of anticancer treat-
ment and was identified as the means
by which a number of drugs were
removed from cells, resulting in what
has been termed multidrug resistance
in tumor cells. This transporter is
expressed in cells in a number of loca-
tions in the body that are important to
drug absorption and disposition, includ-
ing the same cells in the intestine, liver,
and kidney that express cytochrome

P450 3A enzymes. They are also pre-
sent at the level of the blood-brain bar-
rier and act to limit central nervous sys-
tem (CNS) penetration of many drugs
and toxins. The transporters exhibit a
broad substrate specificity, including
hormones, plant-derived chemicals, and
many drugs in clinical use. In the gas-
trointestinal tract, P-gp is exclusively
expressed on the brush border, or apical
domain, of the intestinal enterocyte. Its
activity there limits intestinal absorp-
tion and thus oral bioavailability of a
number of drugs. Expression of the
transporter in the liver and kidney
enhances elimination of drugs. The

transporters are exclusively expressed
in the liver on the canalicular mem-
brane domain of hepatocytes and in the
kidney on the luminal side of the proxi-
mal tubular cells, where they act to
increase excretion of drugs into the bile
and urine, respectively. Drugs cross the
blood-brain barrier via either passive
diffusion or active transport from capil-
lary endothelial cells. The P-gp trans-
porter is expressed on the luminal side
of these endothelial cells and acts to
pump drug molecules back into the
blood. Given the great variability of CNS
penetration of many drugs and the fact
that the CNS may act as a sanctuary for
HIV in the absence of drug activity in
this compartment, the role of the P-gp
transporter in limiting antiretroviral
drug CNS penetration has attracted par-
ticular attention. 

Effects of the P-gp Transporter
on PI Concentrations

HIV protease inhibitors (PIs) are sub-
strates for the P-gp transporter. In initial
studies of the interaction of P-gp
expression and PI disposition, Dr Kim’s
group assessed plasma and brain con-
centrations of nelfinavir in P-gp (mdr1a)
wild-type mice. Plasma drug levels were
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Drug Transporters in HIV Therapy

Drug transporter proteins play a crucial role in drug disposition. The P-glycoprotein
drug efflux transporter is a determinant of oral bioavailability and central nervous
system (CNS) penetration of protease inhibitors (PIs), and may affect drug penetra-
tion to other tissue compartments that can serve as sanctuaries for HIV. Potent and
selective inhibitors of P-glycoprotein can dramatically increase PI CNS penetration.
Polymorphisms in the MDR1 gene regulating P-glycoprotein expression are associ-
ated with differences in drug disposition, with some data indicating that different
genotypes are associated with differences in plasma PI levels and magnitudes of
CD4+ cell count recovery under therapy. The activity of drug transporters in modu-
lating antiretroviral drug effects and the potential for exploiting this activity to
maximize therapeutic benefit and minimize drug toxicity are the subjects of ongo-
ing study. In addition, inhibition of transporter proteins may increase the risk of
hepatotoxicity and other adverse drug effects and is being investigated. This article
summarizes a presentation given by Richard B. Kim, MD, at the March 2003
International AIDS Society–USA course in Atlanta.

Dr Kim is Associate Professor of Medicine
and Pharmacology in the Division of
Clinical Pharmacology at Vanderbilt Uni-
versity School of Medicine, Nashville,
Tennessee.

Figure 1. Nelfinavir concentrations in plasma and brain tissue of mdr1a wild-type mice after
intravenous administration. Adapted with permission from Choo et al, Drug Metab Dispos,
2000.
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markedly higher than brain levels,
which had a minimal peak and were
virtually negligible from 2 hours after
an intravenous (IV) dose (Figure 1).
Comparison of tissue levels of indi-
navir, saquinavir, and nelfinavir after IV
dosing in mdr1a wild-type mice and in
mdr1a-knockout mice in which the
gene regulating transporter expression
is deleted, showed that brain levels of
the drugs were dramatically increased
(approximately 7- to 40-fold) in the
mdr1a-knockout mice (Figure 2). In
subsequent studies, Dr Kim’s group
sought to determine whether CNS
entry of PIs could be selectively
increased by pharmacologic inhibition
of the transporter. Use of the potent P-
gp inhibitor LY335979 in mice resulted
in an approximate doubling of plasma
nelfinavir levels but a dramatic increase
in brain drug levels after IV nelfinavir
dosing (Figure 3), with the increase in
brain-to-plasma drug ratio being LY3
35979 dose-dependent. Cells in the
testes are also known to express P-gp,
and these studies likewise showed a
dose-dependent increase in testes-to-
plasma nelfinavir concentration ratio.
Testing of other compounds and drugs
selected on the basis of known effects
on transporter inhibition showed
markedly reduced ability to increase
nelfinavir brain-to-plasma ratios com-
pared with LY335979. These studies
have suggested that there may be a
number of tissue compartments pro-
tected from adequate PI levels by func-
tion of the transporter, and that poten-
cy and selectivity of P-gp inhibition are

necessary for adequate reduction of
activity at blood-tissue barriers. 

These issues of drug disposition and
adequate penetration to tissue compart-
ments are not limited to PIs. The P-gp
transporter may be the most important
transporter identified to date in terms of
clinically relevant effects on drug dispo-
sition. Table 1 provides a list of drugs
known to be substrates, inhibitors, or
inducers of the transporter, a list that is
similar to that of drugs known to affect
CYP3A4 metabolism. In some cases,
drug interactions are known to be com-
pletely accounted for on the basis of P-
gp activity—eg, in the case of interac-
tion of digoxin (a transporter substrate
that is not metabolized) and quinidine
(a transporter inhibitor). 

Polymorphisms Affecting P-gp
Function

Dr Kim’s group and others have identi-
fied a number of polymorphisms in the
MDR1 gene (Kim, Clin Pharmacol Ther,
2001). One of the most common haplo-
types is the MDR1*2 haplotype (ie, 2
synonymous mutations in exons 12 and
26 that do not change the encoded
amino acid flanking a mutation in exon
21 that does change the amino acid [ie,
non-synonymous]) involving an Ala
893Ser substitution (Kim, Clin Phar-
macol Ther, 2001). Work is ongoing to
identify polymorphisms that have func-
tional consequences in humans.
Hoffmeyer and colleagues (Proc Natl
Acad Sci U S A, 2000) have reported that
some individuals naturally express low
amounts of duodenal P-gp. This low
expression phenotype is determined by
natural polymorphisms within the P-gp
gene (those with a TT genotype have
low levels of P-gp while those with a CC
or CT genotype have higher levels).
Fexofenadine is a terminal metabolite
of terfenadine that is a high-affinity sub-
strate of P-gp and that can be used safe-
ly as a probe drug to study transporter
function in humans. Studies using fex-
ofenadine have found that there are
marked differences in plasma drug con-
centrations according to MDR1 haplo-
types (Figure 4). With regard to HIV PI
activity, Fellay and colleagues (Lancet,
2002) reported marked differences in

Perspective - Drug Transporters in HIV Therapy Volume 11 Issue 4 July/August 2003

Figure 2. Ratio of plasma and tissue levels of indinavir (blue bar), nelfinavir (green bar), and
saquinavir (striped bar), in mdr1a-knockout mice to levels in mdr1a wild-type mice after
intravenus drug administration. Adapted with permission from Kim et al, J Clin Invest, 1998. 

Figure 3. Plasma and brain levels of nelfinavir in control animals and after administration of
P-glycoprotein inhibitor LY335979. Adapted with permission from Choo et al, Drug Metab
Dispos, 2000.
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nelfinavir plasma concentrations ac-
cording to genotype in patients with
MDR1 exon 26 3435C/T polymor-
phisms (Figure 5, left). The finding of
genetic differences that affect plasma
drug levels suggests the possibility that
these differences can alter drug effec-
tiveness. Indeed, these investigators
found that the TT genotype was associ-
ated with a significantly greater CD4+
cell count recovery under antiretroviral
therapy including nelfinavir (Figure 5,
right). Analysis of a number of factors
associated with CD4+ cell count recov-
ery showed that the TT genotype was
among the best predictors (odds ratio,
3.0) of cell count, after baseline plasma
HIV-1 RNA level. A subset of CD4+ cells
expresses P-gp. It is thus possible that
the transporter could affect levels of
CD4+ cells, the cellular targets of HIV,
by altering the amount of drug within
these cells that is available for intracel-
lular antiviral effect. It should be noted
that the study by Fellay et al also

observed an MDR1 genotype-depen-
dent effect for efavirenz, a drug which
has not been shown to be a substrate of
this transporter. Accordingly, many
aspects of the Fellay et al study remain
controversial.

Despite the promising findings indi-
cating an association of particular
MDR1 polymorphisms with alterations
in P-gp function, a significant amount of
debate remains regarding the actual
impact of these mutations. A number of
groups, including HIV researchers, are
currently attempting to better define
the relevance of MDR1 polymorphisms
to effects of drug therapies. 

Drug Transporters and Drug
Toxicity

The prospect of maximizing therapeutic
effectiveness of drug therapy by modu-
lating activity of drug transporters is an
attractive one. It should also be recog-
nized that modulation of transporter
function can result in drug toxicity and
drug-drug interactions. The endothelial
receptor antagonist bosentan furnishes
one example of drug inhibition of trans-
port function that appears to account
for toxic effects. Initial trials of bosentan
in the settings of chronic heart failure
and hypertension showed an increasing
frequency of elevated liver transaminas-

es with increasing bosentan doses.
Bosentan is an inhibitor of the bile salt
export pump (BSEP) transporter located
on the canalicular membrane of hepato-
cytes (Fattinger et al, Clin Pharmacol
Ther, 2001). Since inhibition of this
transporter may result in cholestasis
and hepatocellular damage, it is possi-
ble that the drug produces liver toxicity
via this mechanism. Similar considera-
tions apply to the drug troglitazone,
which was withdrawn from the market
on the basis of hepatotoxicity in 2000.
Although it was initially unclear why
some patients appeared to be more sus-
ceptible to liver toxicity associated with
troglitazone use, it has been shown that
the sulfate metabolite of troglitazone is
a particularly potent inhibitor of the
BSEP transporter (Funk et al, Mol
Pharmacol, 2001) and may also cause
hepatotoxicity through this mechanism.
These and other findings suggest that
this transporter may be susceptible to
inhibition by many drugs that cause
hepatotoxicity. Indeed, it may turn out
to be the case that a substantial propor-
tion of otherwise unexplained liver toxi-
city and toxicity in other organs is
explained by inhibition of drug trans-
porters. A number of groups currently
are investigating the potential role of
drug transporters in hepatotoxicity
associated with antiretroviral drugs.

Figure 4. Fexofenadine concentrations in healthy humans according to type of MDR1 poly-
morphisms. Subjects with MDR1*1*1, *1*2, and *2*2 were given a single dose of fexofe-
nadine, and plasma levels for the drug were determined. Those with the MDR1*2 alleles
tended to have lower fexofenadine levels. Adapted with permission from Kim et al, Clin
Pharmacol Ther, 2001. 

Substrates

•  Cyclosporine 
•  Digoxin
•  Erythromycin
•  Fexofenadine
•  HIV protease inhibitors
•  Mibefradil 
•  Paclitaxel
•  Quinidine
•  Tacrolimus
•  Terfenadine
•  Verapamil (but not nifedipine or 

felodipine)

Inhibitors

•  Clarithromycin 
•  Cyclosporine 
•  Erythromycin
•  HIV protease inhibitors
•  Itraconazole 
•  Ketoconazole 
•  Mibefradil
•  Quinidine 
•  Terfenadine
•  Verapamil

Inducers

•  Rifampin
•  St John’s wort

Table 1. P-glycoprotein Substrates,
Inhibitors, and Inducers
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Conclusions

Drug transporter proteins play a signifi-
cant role in drug disposition and tissue

penetration. The P-gp transporter is a
key determinant of oral bioavailability
and CNS penetration of PIs and also
appears to affect drug penetration of
other tissues that could act as sanctuar-
ies for HIV. Specific inhibitors of P-gp
can dramatically increase PI penetra-
tion of the CNS. Available data indicate
MDR1 polymorphisms can significantly
alter drug disposition. In the case of PIs,
mutations affecting transporter expres-
sion may also affect HIV infectivity in
CD4+ cells by modulating intracellular
drug levels. Inhibition of drug trans-
porters may increase risk of hepatotoxi-
city and other adverse drug effects.
Investigation is ongoing into the activity 
of transporters in modulating antiretro-
viral drug effects and into the possibility
of exploiting this activity to maximize
therapeutic benefit and minimize drug
toxicity. 

Presented in March 2003. First draft prepared
from transcripts by Matthew Stenger. Reviewed
and updated by Dr Kim in June 2003.

Financial Disclosure: Dr Kim served as a consul-
tant to Eli Lilly and Company relating to
LY335979. 
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Figure 5. Effect of genotype in patients with MDR1 3435C/T polymorphism on nelfinavir plasma concentrations (left) and CD4+ cell count
recovery during antiretroviral therapy including nelfinavir (right). Adapted with permission from Fellay et al, Lancet, 2002.

Transporter Terminology

CYP3A4: A drug-metabolizing
enzyme in the cytochrome P450
superfamily. This CYP enzyme is
involved in the metabolism of nearly
50% of all the drugs in clinical use.
It is involved in the metabolism of
nearly all the HIV protease inhibitors.

Efflux pumps: Family of cell mem-
brane expressed transporters which
pump drugs from intracellular to
extracellular compartment.

MDR efflux system: This typically
refers to the P-glycoprotein trans-
porter. However, there are other
transporters capable of mediating
MDR (multidrug resistance) 
phenomena.

MDR1: This is the gene encoding
for human P-glycoprotein.

P-glycoprotein (P-gp): This is a
transmembrane protein found on
many cell types; it mediates trans-
port of certain molecules out of
cells.

Polymorphisms: Refers to naturally
occurring nucleotide substitutions in
the genomic DNA.



International AIDS Society–USA Topics in HIV Medicine

140

HIV prevention to date has focused
almost entirely on encouraging risk
reduction behaviors among at-risk HIV-
seronegative populations. In general,
these programs are theory-driven and
emphasize the development of cogni-
tive, social, and technical competencies
and skills associated with lower-risk sex
and drug use practices. However, a pop-
ulation that has been understudied and
underserved with respect to risk reduc-
tion and prevention interventions is peo-
ple living with HIV disease. It is now rec-
ognized that this is a crucial population
to target for such interventions, for the
sake of these individuals themselves and
as an important public health measure.

The success of potent antiretroviral
therapy in reducing HIV disease morbid-
ity and mortality over the last 6 years
has resulted in more people with HIV
disease living longer—and living with
improved health status, sense of well-
being, and energy. These benefits have
allowed many to continue to pursue nor-
mal life activities, including sex. A vari-
ety of recent data indicate that there has
been an upsurge in high-risk sex prac-
tices. For example, Chen et al reported
(XIV Int AIDS Conf, 2002) steady

increases in unprotected anal sex in
general and with multiple partners
among men who have sex with men
(MSM) over the past several years in San
Francisco. This high-risk sexual behav-
ior has been accompanied by an
increase in rectal gonorrhea and early
syphilis rates (Figure 1). Indeed, syphilis
epidemics are now being seen in
numerous cities. Colfax et al (14th Int
AIDS Conf, 2002) reported that predic-

tors of high-risk behavior among HIV-
infected individuals included having the
belief that an “undetectable” plasma
HIV-1 RNA reduces the risk of transmis-
sion (odds ratio, 5.9) as well as actually
having a plasma HIV-1 RNA level below
assay detection limits on the most
recent clinic visit (odds ratio, 9.3).

Increasing attention is thus now
being called for prevention measures
among the HIV-infected population. Two
public health initiatives that include a
framework for HIV prevention in this
population are the Centers for Disease
Control and Prevention (CDC) docu-
ment, “HIV Prevention Strategic Plan
Through 2005” (available at www.cdc.
gov/nchstp/od/hiv_plan/default.htm),
and the Institute of Medicine’s No Time
to Lose: Getting More Out of HIV
Prevention (available at www.nap.edu/
books/0309071372/html). Two impor-
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New Challenges in HIV Care: Prevention Among 
HIV-Infected Patients

The HIV-infected population has been understudied and underserved with respect
to risk reduction and prevention interventions. Increases in high-risk sex practices
and sexually transmitted diseases (STDs) have prompted considerable concern and
have led to initiatives to implement routine STD screening and risk reduction coun-
seling among the HIV-infected population. Available evidence indicates that risk
reduction counseling can be effective. Improved attention to risk reduction coun-
seling in the HIV medical care setting is needed, and efforts to improve access and
maintain linkage to care must be increased. This article summarizes a presentation
given by Carlos del Rio, MD, at the March 2003 International AIDS Society–USA
course in Atlanta.

Dr del Rio is Associate Professor of
Medicine at Emory University School of
Medicine, Chief of the Emory Medical
Service at Grady Memorial Hospital, and
Associate Director for Clinical Sciences and
International Research of the Emory
Center for AIDS Research in Atlanta,
Georgia.

Figure 1. Rates of high-risk sex (top) and cases of sexually transmitted diseases (ie, rectal
gonorrhea and early syphilis) (bottom) in men who have sex with men in San Francisco.
Adapted with permission from Chen et al, XIV Int AIDS Conf, 2002.
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tant goals specified by the CDC that
bear upon prevention strategies in HIV-
infected populations are: (1) to increase
the proportion of those who know they
are infected from the current 70% to
95% by 2005 through voluntary coun-
seling and testing, and (2) to increase
the proportion of infected individuals
who are linked to appropriate care, pre-
vention services, and treatment services
from the current 50% to 80% by 2005.
As part of its strategic plan, the CDC has
developed the SAFE (Serostatus
Approach to Fighting the HIV Epidemic)
strategy (Janssen, Am J Public Health,
2001). This strategy calls for efforts to
(1) increase availability of prevention
services for people with HIV; (2) teach
health care practitioners to perform HIV
and sexually transmitted disease (STD)
risk assessments in HIV-infected
patients; and (3) increase delivery of
prevention messages to HIV-infected
patients by health care workers. 

Does Risk Reduction Counseling
Work?

There is evidence that risk reduction
counseling works. For example, in a
meta-analysis reported by Johnson et al
(J Acquir Immune Defic Syndr, 2002),
counseling resulted in a 26% decrease
in unprotected anal sex among MSM.
Prendergast et al (J Consult Clin Psychol,
2001) reported that counseling pro-
duced a 30% increase in risk reduction
skills among injection drug users and a
16% decrease in sexual risk behaviors.
Kamb et al (JAMA, 1998) and Shain et al
(N Engl J Med, 1999) reported that didac-
tic counseling significantly reduced
rates of gonorrhea and chlamydial
infection, but that degrading of the
intervention effects between 6 and 12
months after initial counseling suggest-
ed the need for “booster” counseling for
many individuals. The National Institute
of Mental Health (NIMH) Multisite HIV
Prevention Trial (Science, 1998) showed
that patients with high-risk behaviors
who were in a behavioral counseling
intervention group had fewer unprotect-
ed sexual encounters and reported high-
er levels of condom use and more con-
sistent condom use than those who did
not receive such counseling over 12
months of follow-up. The Project
Respect study reported by Kamb et al

showed that counseling at STD clinics
resulted in increased condom use and
decreased frequency of STDs over 6
months of follow-up. The problems with
many studies in this area, however, are
that they employ specialized risk reduc-
tion counselors for counseling, rather
than general health care practitioners,
and that the interventions used are fair-
ly intensive processes. It would be bet-
ter for general health care practitioners,
who have the most frequent contact
with patients, to incorporate an effec-
tive form of counseling into the regular
patient visit framework.

Barriers to Prevention
Measures

A major problem in effecting risk reduc-
tion is that many health care practition-
ers do not make prevention a priority.
Marks et al (AIDS, 2002) reported find-
ings of a cross-sectional survey in which
839 HIV-infected men and women from
6 public HIV clinics in California were
asked if practitioners had discussed
lower-risk sex or the need to disclose
HIV status to sex partners. Discussion of
disclosure was reported by 50% of
respondents, and discussion of lower-
risk sex was reported by 71%. MSM
were half as likely as heterosexual men
to report discussion of lower-risk sex; a
potential explanation was that many
practitioners believed that MSM already
knew risk reduction practices and there-
fore needed no counseling. 

Barriers to delivery of prevention
interventions by clinicians include lack
of training or knowledge regarding sex-
and drug-related risk behaviors; lack of
skills or reluctance in discussing sex and
drug use issues; absence of perception
that patients are at risk; lack of stan-
dardized tools to assess patient risk or
conduct interventions; belief that pre-
vention attempts will not be successful;
and constraints of time and resources.
In addition, many clinicians feel that
they are too busy discussing issues of
treatment adherence, drug toxicities,
laboratory monitoring, and health main-
tenance with HIV-seropositive patients
and that there is little time left to dis-
cuss issues of prevention. However, a
considerable amount of research shows
that patients view clinicians as a trusted
source of prevention information—eg,

in the settings of exercise promotion,
smoking cessation, and coronary dis-
ease risk reduction, and thus clinicians
must make prevention a priority and
part of their patient encounter time.

The CDC-sponsored Antiretroviral
Treatment and Access Studies (ARTAS)
project is a multicenter controlled inter-
vention study evaluating use of a case
management approach to improve link-
age to care after HIV diagnosis. As part
of the study, a survey that included
questions regarding prevention counsel-
ing practices was sent to HIV medical
care practitioners in Atlanta, Baltimore,
Los Angeles, and Miami. Findings in this
survey point out many of the problems
to be confronted in improving preven-
tion interventions. Risk reduction coun-
seling such as that around condom use,
safe injection practices, and HIV disclo-
sure were more commonly discussed
with newly diagnosed rather than with
established patients. However, risk
reduction counseling was routinely pro-
vided by less than two-thirds of
providers (Metsch L, XIV Int AIDS Conf,
2002). Furthermore, risk reduction
counseling was more likely to be provid-
ed if the HIV practitioner was a physi-
cian assistant, nurse practitioner, or
other non-physician personnel; if the
practitioner was Hispanic or black; and
if the practitioner spent at least 31 min-
utes with an established patient.
Overall, the perceived percentage of
patients practicing low-risk sex by prac-
titioners was low (0% to 25% for 18.4%
of practitioners, 25% to 75% for 16.3%,
and 76% to 100% for 29.8%). A sub-
study looking at the impact of subspe-
cialty training in prevention counseling
showed that board-certified infectious
diseases specialists were significantly
less likely to provide condom use, risk
reduction, and drug use counseling than
were practitioners who were not infec-
tious diseases specialists (Duffus et al,
Clin Infect Dis, 2003; Figure 2).

Role of HIV Care Practitioners
in Prevention

There is a clear role for HIV care practi-
tioners in preventing HIV and other STD
transmission by assessing patients for
presence of STDs and risk behaviors
and providing risk reduction counseling.
STDs exhibit what has been termed epi-
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demiologic synergy with HIV, meaning
that the presence of an STD increases
the risk of both acquiring and transmit-
ting HIV infection. The CDC 2002 STD
Treatment Guidelines (MMWR, 2002)
recommend that all newly diagnosed
HIV-infected patients undergo screening
for gonorrhea, chlamydial infection,
hepatitis B and C virus infections, and
syphilis. Screening for curable STDs
(gonorrhea, chlamydial infection, and
syphilis) should be performed at least
annually in sexually active patients. The
CDC, Health Resources and Services
Administration, National Institutes of
Health, and Infectious Diseases Society
of America currently are finalizing joint
recommendations for incorporating HIV
prevention into the HIV medical care
setting. These guidelines reflect four
basic priorities: (1) screening for risky
behaviors and STDs; (2) providing gen-
eral and tailored risk reduction mes-
sages to patients; (3) when indicated,
referring patients for additional risk
reduction services and other services
that may affect risk reduction (eg, sub-
stance abuse treatment); and (4) ensur-
ing that patients are provided with part-
ner counseling and referral services.

To fully appreciate the role that the
HIV health care practitioner must
assume in prevention, it needs to be
emphasized that the clinic or office visit
may be the only time when the patient
will have contact with someone who
can provide education about HIV trans-

mission prevention. Although it remains
unclear precisely what type of interven-
tion strategy is optimal, it is desirable
that counseling be supportive, nonpuni-
tive, individualized, goal-oriented, and
repeated at regular intervals. An attrac-
tive and promising approach based on
motivational interview techniques is
being assessed in the NIMH-Options
Project. In this approach, clinicians in
the intervention group use motivational
interviewing at each clinic visit, consist-
ing of statements such as, “Now that we
have finished discussing your medica-
tions, I’d like to ask you some questions
about your sex and drug use behaviors….
How important is reducing risk behavior
to you and how confident are you that you
can do this?” Patients can indicate their
answers to these questions on a numer-
ic scale. The clinician may then respond
with a statement such as, “Well, let’s try
to move that from a 5 to a 7.” The
approach also involves use of “preven-
tion prescriptions” in which the clini-
cian uses the prescription pad to furnish
the patient with instructions such as
Pick up condoms at the pharmacy.
Although full results of this study will
not be available until next year, prelimi-
nary data are encouraging (Schreibman
and Friedland, Clin Infect Dis, 2003). 

Other priorities in reducing risk
behaviors in HIV-infected individuals
include bringing more of these individu-
als into settings in which risk reduction
education can be provided, for example,

by enhancing access to HIV testing and
medical care. In this regard, alternative
models for getting patients into care and
keeping them there are needed. One
such effort has been undertaken in the
Atlanta-based Grady Memorial Hospital
Infectious Disease Program with the
development of a “transition center.”
This center provides a location at which
people who cannot or do not maintain
regular health care contact can access
care in a relatively unstructured way
that tends to mesh with the unstruc-
tured nature of their lives. Preliminary
data from this program suggest that this
approach may be useful in keeping
patients linked to care. The availability
of an oral HIV test also promises to have
some impact on the ability to rapidly
determine infection status of new
patients and their partners and to facili-
tate on-the-spot linkage to care.

Challenges to improving access to
care and keeping patients in care have
been documented in a variety of stud-
ies. The difficulty of keeping patients in
care, for example, is illustrated by a
1994 study showing that 27% of HIV-
infected patients delayed seeking medi-
cal care for more than 1 year and 12%
for more than 2 years after initially test-
ing as seropositive (Samet et al, Am J
Med, 1994). Once in care, many patients
use the emergency department rather
than a clinic as their care setting. For
example, it has been shown that
African-American and Hispanic patients,
the poor, and patients with lower psy-
chologic well-being are more likely to
use the emergency department than a
clinic for visits associated with common
HIV disease symptoms (Gifford et al, J
Gen Intern Med, 2000). In addition,
many patients in care are not on
antiretroviral therapy, with 1 study indi-
cating that women and injection drug
users are less likely than other patients
to be prescribed antiretroviral treatment
(Strathdee et al, JAMA, 1998). Once pre-
scribed antiretroviral treatment, most
patients at urban clinics do not have the
desired virologic response, with missed
clinic appointments being the most
important risk factor for virologic failure
(Lucas, Ann Intern Med, 1999). 

Some of the risks of inadequate link-
age to medical care are indicated by pre-
liminary findings of a study under way
in Atlanta. Comparison of HIV-infected

Figure 2. Rates of risk reduction counseling among infectious diseases specialists (ID) and
nonspecialists (Non-ID) in the Centers for Disease Control and Prevention–sponsored
Antiretroviral Treatment and Access Studies (ARTAS) clinician population. Adapted in part
from Duffus et al, Clin Infect Dis, 2003.
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individuals in care (regular attenders)
with those not in care (nonattenders)
shows that nonattenders have a higher
frequency of crack cocaine use in the
past 6 months (53% vs 13%), lower
rates of regular condom use for vaginal
sex (7% vs 60%) and anal sex (7% vs
20%), and higher rates of sex and drug
contacts who are HIV-infected (64% vs
19%). Among nonattenders, 27% had
been prescribed antiretroviral therapy
in the past and were no longer receiving
therapy, raising concerns about trans-
mission of resistant virus. 

Issues in Antiretroviral Therapy

By decreasing plasma HIV-1 RNA level,
potent antiretroviral therapy may be the
most effective medical intervention
available for reducing HIV transmission.
Maintenance of optimal suppression of
plasma HIV-1 RNA level requires strict
adherence to treatment. Higher rates of
risky behavior have been reported
among patients with lower adherence to
antiretroviral therapy, suggesting in-
creased potential for transmission of
resistant virus. Indeed, the prevalence
of high-level antiretroviral resistance in
recently infected individuals increased
from 3.4% in 1995-1998 to 12.4% in
1999-2000 (Little, N Engl J Med, 2002;
Grant, JAMA, 2002). Further, it is now
known that HIV superinfection is possi-
ble in humans (Jost, N Engl J Med, 2002;
Goulder, N Engl J Med, 2002), raising
additional concerns regarding transmis-
sion of drug-resistant virus between
those already infected. 

Conclusions

The overall prevention message for HIV-
infected patients is clear: HIV-infected
persons must practice safe sex and
other risk-reduction measures to protect
themselves and others from new infec-
tions, and they must adhere to antiretro-
viral therapy both to benefit themselves
and to prevent development of resistant
virus that can be transmitted to others.
HIV care settings provide an ideal loca-
tion for risk assessment and prevention
counseling. Additional work is needed
to define optimal strategies for deliver-
ing risk reduction counseling in these
settings. However, a number of basic
recommendations can be made:

1) Training in risk reduction counseling
should be made more available to physi-
cians and other health care workers;
2) More time should be allocated in the
typical office/clinic visit to discuss pre-
vention measures with patients; and
3) Use of referrals and other strategies
for providing prevention counseling to
patients should be optimized in clinical
practice. 
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Selection of an antiretroviral treatment
regimen requires consideration of a
variety of factors, including potency,
safety, and tolerability of regimens;
resistance patterns; and the clinical and
immunologic condition of the patient. A
useful clinical framework for decision
making is to consider treatment options
and goals at 4 decision points: initial
therapy; early treatment failure, with
treatment failure defined as loss of viral
suppression; late treatment failure with
high CD4+ cell count; and late treat-
ment failure with low CD4+ cell count
(see Table 1). Decisions and recommen-
dations regarding which regimens to
use at these points should be continu-
ously reexamined on the basis of
emerging data. Several studies reported
at the recent 10th Conference on
Retroviruses and Opportunistic Infec-
tions (CROI) add to the body of data
that needs to be considered in formulat-
ing optimal treatment strategies. 

Initial Treatment

The guiding principle for selection of an
initial antiretroviral regimen may be
best formulated as choose a regimen to
avoid treatment failure. Thus, the initial

regimen should provide optimal antivi-
ral potency, facilitate adherence, and
minimize toxicity. Currently, optimal
potency is regarded as reduction in
plasma HIV-1 RNA levels to less than 50
copies/mL. Although this cut-off point
initially reflected assay detection limits,
it has since been found that reaching
this level has real biologic significance
in terms of producing durable sup-
pression.

Among the many possible combina-
tions of antiretroviral drugs, Dr Havlir
noted that in her opinion a few have
emerged as leading candidates for ini-
tial therapy based on available data. For

triple-drug regimens, these include
efavirenz or lopinavir/ritonavir plus a
backbone of lamivudine with either
zidovudine or tenofovir. Although some
4-drug regimens may achieve optimal
viral suppression more rapidly than do
3-drug regimens, the overall superiority
of a 4-drug approach remains unproven,
and the associated increase in toxicity is
an important consideration. Although
potent antiretroviral therapy has tradi-
tionally involved 3-drug regimens, some
current or future 2-drug combinations
may achieve optimal viral suppression.
One ongoing large comparative trial
(ACTG 5142) is evaluating potency, toxic-
ity, and tolerability of initial treatment
with an efavirenz-based 3-drug regimen,
a lopinavir/ritonavir-based 3-drug regi-
men, and the dual combination of
efavirenz plus lopinavir/ritonavir. 

The 96-week follow-up of a tenofovir
trial reported at the 10th CROI provides
some important information regarding
use of tenofovir-including regimens in
initial therapy. Two primary concerns
with using tenofovir in an initial regimen
were the modest CD4+ cell count
increases observed with single-drug
treatment in initial studies in treatment-
experienced patients and the adverse
effects that occurred when the drug was
used in long-term combination treat-
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A useful clinical framework for decision making in antiretroviral treatment is to con-
sider treatment options and goals at 4 decision points: initial therapy, early treat-
ment failure, late treatment failure with high CD4+ cell count, and late treatment
failure with low CD4+ cell count. Basic principles appropriate to these decision
points are discussed. For initial treatment, the goal is to suppress viral replication for
as long as possible. In early failure, the aim is to achieve resuppression of viral repli-
cation. For late treatment failure in patients with high CD4+ cell counts with limit-
ed treatment options, a reasonable approach is to be cautious in making treatment
changes, since sustained incomplete suppression is not associated with immunolog-
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classes become available. These basic approaches are reviewed in this article, with
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Decision Point

Initial Treatment

Early Treatment Failure

Late Treatment Failure*, 
High CD4+ Cell Count

Late Treatment Failure, 
Low CD4+ Cell Count

Table 1. Treatment Principles at Major Decision Points in Antiretroviral Therapy

Treatment Principle

Choose a regimen to avoid treatment fail-
ure and suppress viral replication for as
long as possible

Treat aggressively to achieve resuppression
of viral replication

Continue treatment with monitoring

Maintain antiretroviral therapy until new
drugs become available

*No suppressive antiretroviral regimen available



ment. In the trial reported by
Staszewski et al, 600 treatment-naive
patients received efavirenz/lamivudine
plus either tenofovir once daily or stavu-
dine twice daily for 144 weeks. Data at
96 weeks indicate comparable virologic
response to the 2 regimens, with intent-
to-treat analysis showing plasma HIV-1
RNA reduction to less than 50
copies/mL in 78% of the tenofovir arm
and 74% of the stavudine arm. CD4+
cell count responses were robust in both
arms, with increases of 261 and 266
cells/µL for the tenofovir and stavudine
arms, respectively. A lower frequency of
toxicities associated with mitochondrial
dysfunction was observed in the teno-
fovir arm, with peripheral neuritis/neu-
ropathy occurring in 3% of patients on
tenofovir versus 10% of patients on
stavudine (P <.001), investigator-defin-
ed lipodystrophy in 1% versus 12% (P
<.001), and investigator-defined lactic
acidosis in 0% versus 1%. No pancre-
atitis was observed. The relative risk of
these combined adverse events was 5.5
(95% confidence interval, 3.0-10.3) in
the stavudine arm. Total limb fat as
measured by dual x–ray absorptiometry
was significantly greater in the tenofovir
group at 96 weeks; although no longitu-
dinal analysis was performed, these
data suggest less peripheral fat loss in
the tenofovir group. Adverse lipid
changes were also less common in
tenofovir-treated patients. Increases
from baseline in fasting triglyceride and
total cholesterol levels were lower at 96
weeks in the tenofovir arm than in the
stavudine arm (5 mg/dL vs 103 mg/dL
and 30 mg/dL vs 51 mg/dL, respective-
ly; both P <.001). New lipid-lowering
therapy was prescribed in fewer
patients in the tenofovir arm than in the
stavudine arm (2% vs 10%, P <.001).
The findings in this trial thus alleviate
some of the concerns regarding up-front
use of tenofovir on the basis of antiviral
potency and reductions in some impor-
tant long-term toxicities compared with
the other regimen in the study.

The 48-week findings of a large
international study presented at the
10th CROI also highlight the need to
take tolerability and toxicity into
account in overall assessment of antivi-
ral effectiveness (van Leth, 2003). In
this trial, 1216 treatment-naive patients
received a dual nucleoside reverse tran-
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scriptase inhibitor (nRTI) backbone plus
efavirenz, plus nevirapine once daily,
plus nevirapine twice daily, or plus
efavirenz and nevirapine. Antiretroviral
potency was not higher in the patients
receiving both efavirenz and nevirapine
and was comparable across the 4 arms
in terms of proportions of patients
achieving viral suppression. Toxicity
and treatment discontinuations were
significantly higher in the nevirapine
plus efavirenz arm, resulting in a signif-
icantly higher treatment failure rate in
this arm compared with the other 3
arms. Liver-associated adverse events
were also higher in the nevirapine once-
daily (13.2%) and twice-daily (7.8%)
arms compared with the efavirenz arm
(4.5%). Reduced tolerability or increas-
ed toxicity may require withdrawal of a
drug or regimen, and the ability to
remain on suppressive treatment is an
important measure of the effectiveness
of the treatment. 

Early Treatment Failure

Precisely what level of viral rebound
should be considered indicative of viro-
logic failure meriting a treatment switch
appears to differ among practitioners,
with many feeling that a plasma HIV-1
RNA level in the thousands of copies/mL
constitutes the threshold for failure. To
make things more complex, it is possi-
ble that with different treatment regi-
mens, thresholds of virologic failure that
should trigger treatment switches could
differ among regimens. Some guidance
in this regard is provided by studies of
intermittent viremia (viral “blips”) dur-
ing  therapy, which can be observed in
up to 40% of patients receiving treat-
ment. Studies performed with an ultra-
sensitive assay with limits of detection
of 2 HIV-1 RNA copies/mL have shown
that patients with blips reaching hun-
dreds of copies/mL generally have high-
er overall  plasma HIV-1 RNA levels than
those without blips, although the HIV-1
RNA level remains below 50 copies/mL
at all times and the blips are not associ-
ated with subsequent loss of viral sup-
pression (Figure 1) (Havlir et al, JAMA,
2001). In contrast, a Swiss study has
shown that patients exhibiting blips
with zeniths between 1000 and 10,000
copies/mL have a higher chance of viro-
logic failure than do patients without

blips. It is clear that achieving a nadir of
HIV-1 RNA level below 50 copies/mL is
important for treatment success. How-
ever, single blips in HIV-1 RNA level
should not trigger therapy switches, but
sustained low-level viremia in the range
of 100 to 1000 copies/mL of HIV-1 RNA
signals virologic failure.

It has become clear that initial viral
breakthrough under treatment with
some regimens is not due to viral resis-
tance to all drugs in the regimen. This is
an encouraging finding, since it sug-
gests  that not all drugs in a previously
successful regimen need to be replaced,
permitting a more judicious approach to
treatment change and drug substitution.
For example, many studies have now
shown that virus resistant to lamivudine
is the first to emerge in patients receiv-
ing regimens including this drug in com-
bination with a protease inhibitor (PI)
and another nRTI such as zidovudine.
Thus, in many cases it may be possible
to substitute another active drug for
lamivudine instead of changing the
entire regimen, although the validity of
this approach has not yet been verified.

These and other factors suggest that
approaches to early treatment failure
should include careful monitoring to
permit initial detection of viral break-
through and increase chances for a suc-
cessful change in treatment. The most
important part of the initial response to
treatment failure is to determine the
reason for failure, such as emergence of
resistance, inadequate adherence, toxic-
ity, or preexistance of resistance (eg,
through recent infection with drug-resis-
tant virus). Resistance testing is of clear
value in this setting to guide selection of
salvage treatment. In effect, the guiding
principle in this setting is to treat early
virologic failure aggressively. Reestablish-
ing viral suppression will optimize
immune responses, limit broad cross-
resistance, and preserve subsequent
treatment options. With the many treat-
ment options currently available, resup-
pression should be achievable in most
cases. Examining examples of sequenc-
ing therapy involving popular candi-
dates for first-line treatment, the drug
mutation most likely to first emerge
under an efavirenz/lamivudine/zidovu-
dine regimen is the K103N efavirenz-
associated mutation or the M184V
lamivudine-associated mutation (or
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both). Replacement of the affected drug
only may preserve future options but
risk the possibility that resistant sub-
populations not detectable on drug
resistance testing will emerge. On the
other hand, replacement of both the
nonnucleoside reverse transcriptase
inhibitor (NNRTI) and lamivudine may
be unnecessary if detectable resistance
to only a single drug is present. Since
resistance to efavirenz confers broad
cross-resistance to other NNRTIs, this
drug should be replaced with a PI. If
resistance is due to the single M184V
lamivudine mutation, activity of most
other nRTIs is retained, and substitution
of tenofovir or abacavir for lamivudine
is a reasonable option. In the case of the
lopinavir/ritonavir/lamivudine/zidovu-
dine regimen, early resistant isolates
almost invariably have only the lamivu-
dine M184V mutation. Thus, substitu-
tion of tenofovir or abacavir is a reason-
able option that also permits sparing of
the NNRTI class for later use. 

A recent trial comparing lopinavir/
ritonavir-based and nelfinavir-based
regimens provides an instructive exam-
ple of both the importance of antiviral
potency in limiting resistance and the
rapidity with which resistant viral popu-
lations can become majority popula-
tions and result in treatment failure. In
this study, the regimen of lopinavir/
ritonavir/lamivudine/stavudine produc-
ed a greater rate of virologic suppres-

sion than did nelfinavir/lamivudine/
stavudine. Lamivudine resistance was
much higher in the nelfinavir arm than
in the lopinavir/ritonavir arm (29% vs
7%) over 96 weeks of treatment
(Kempf, 10th CROI, 2003). In the nelfi-
navir arm, lamivudine resistance was
observed in significant proportions of
isolates within 3 to 6 months after the
last measurement of plasma HIV-1 RNA
level showing suppression to below
assay detection limits, highlighting the
need for frequent monitoring to detect
resistance in a timely manner.

Late Treatment Failure with
High CD4+ Cell Count

The guiding principle in treatment in
patients with virologic failure of 2 or 3
drug classes who have an elevated
CD4+ cell count and no available regi-
men that could achieve virologic sup-
pression may be to continue treatment
with monitoring. The treatment regimen
may be optimized, but there should be
no unnecessary increases in toxicity
and adding single new drug classes
should be avoided. It is important to
note that recent data suggest that there
is no benefit of a 4-month structured
treatment interruption (STI) in this pop-
ulation of patients. 

This approach of continuing treat-
ment while monitoring is based in part
on data showing that immunologic col-

lapse is not necessarily accompanied by
persistent viremia at certain levels. One
analysis has shown that maintaining
partial suppression of plasma HIV-1
RNA level to between 10,000 and
20,000 copies/mL is associated with sta-
ble increases in CD4+ cell count
through 4 years of such incomplete viro-
logic suppression (Deeks et al, AIDS,
2002). The downside to such an
approach is that incomplete viral sup-
pression is associated with increasing
viral resistance to the drugs used. Thus,
continued treatment with a regimen
that provides incomplete viral suppres-
sion is reasonable if CD4+ cell count
declines are not observed, with benefits
including the prevention of a greater,
“wild-type” viral rebound and mainte-
nance of a viral population that has less
replicative fitness and, perhaps, less vir-
ulence. The primary risk associated
with continuing such treatment is the
evolution of resistant virus that may
result in loss of future treatment
options. 

The recently reported findings on
STI from the Community Programs for
Clinical Research on AIDS (CPCRA)
study 064 have dampened enthusiasm
for this strategy in treatment-experi-
enced patients. Prior studies have sug-
gested that STI is associated with rever-
sion of virus to wild-type and thus
return of susceptibility to previously
used drug classes. In the CPCRA study,

Figure 1. Plasma HIV-1 RNA level in patients with and without intermittent viremia (left) and proportions of patients remaining free of viro-
logic failure (right). Adapted with permission from Havlir et al, JAMA, 2001.



270 patients with multidrug-resistant
virus were randomized to a 4-month STI
or no interruption and treatment with
an optimized salvage regimen selected
on the basis of phenotypic and geno-
typic evaluation (Lawrence, 10th CROI,
2003). Patients had a mean CD4+
count of 180 cells/µL and mean plasma
HIV-1 RNA level of 5.0 log10 copies/mL,
and 48% had triple-class drug resis-
tance. Salvage regimens consisted of a
mean of 3.6 to 3.8 drugs, including 2.7
to 2.8 active drugs, with an “active
drug” defined as one to which virus was
susceptible or had intermediate suscep-
tibility on the basis of either phenotypic
or genotypic assays. There was no dif-
ference between groups with regard to
change in plasma HIV-1 RNA level, with
changes of +0.31 log10 in the STI group
and –0.75 log10 in the no-STI group at 4
months and –0.76 and –0.66 log10,
respectively, at 12 months. Mean
changes in CD4+ cell count were better
in the no-STI group, with changes of
–53 cells/µL in the STI group versus
+37 cells/µL in the no-STI group at 4
months and +7 cells/µL versus +42
cells/µL, respectively, at 12 months.
Most disconcerting was the observation
of 22 clinical endpoints (opportunistic
disease or death) in the STI group ver-
sus 12 in the no-STI group (hazard ratio,
2.6; P=.01) over mean follow-up of
11.6 months. Although most of these
events consisted of candidal esophagi-
tis, there were also cases of Pneumo-
cystis carinii pneumonia (also now
known as Pneumocystis jiroveci pneu-
monia) and cryptosporidiosis; 8
patients in each group died. These
results suggest that STI poses significant
risk of clinical disease progression in
patients at this stage of HIV infection. 

Although enthusiasm for STI has
thus been dampened, there are encour-
aging data on the possibility of a strate-
gy of partial treatment interruption, in
which 1 or 2 drugs in a multidrug regi-
men are discontinued and partial viral
suppression is maintained. The ratio-
nale for this strategy is that control of
wild-type virus can be maintained with
the remaining drugs in the regimen,
thereby preserving immune function
and reducing cumulative resistance. As
reported by Deeks at the 10th CROI,
although 3 of 15 patients discontinuing
PI treatment but remaining on nRTI
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treatment exhibited a consistent
increase in viremia of greater than 0.5
log10 copies/mL over 24 weeks, the over-
all mean change in plasma HIV-1 RNA
level following PI interruption in the 15
patients was only 0.005 log10 copies/mL
per week. Conversely, 5 of 5 patients in
whom nRTI treatment was interrupted
while PI treatment was maintained
exhibited an immediate and persistent
increase in viremia of greater than 0.5
log10 copies/mL, with the mean change
being an increase of 0.05 log10

copies/mL per week. Systematic studies
are needed to determine if a partial
treatment interruption strategy can be
incorporated into clinical practice.

Late Treatment Failure with
Low CD4+ Cell Count

Based on currently available data, a
principle of treatment in patients with
late treatment failure and low CD4+
cell count is to continue antiretroviral
therapy. It has been shown in numerous
settings that continuation of some ther-
apy is better than stopping therapy in
terms of delaying clinical disease, and
continued treatment can be used as a
temporizing measure until new
antiretroviral drugs become available.
The EuroSIDA study, for example, has
shown that use of 1 or more antiretrovi-
ral drugs protects against clinical pro-
gression to AIDS or death, even in

patients with CD4+ counts less than
50 cells/µL and very high plasma HIV-1
RNA levels (Figure 2) (Miller, J Infect Dis,
2002). There is hope in this approach,
since data from initial studies on new
antiretroviral classes have been en-
couraging. 

The use of STI in this setting remains
controversial. A study by Katlama et al
presented at the 10th CROI indicates a
pronounced benefit of STI and use of a
multidrug regimen consisting of 3 or 4
nRTIs, an NNRTI, and 2 PIs plus riton-
avir. Hydroxyurea was included in 71%
of the patients. In this trial, 68 patients
with median plasma HIV-1 RNA level of
5.3 log10 copies/mL and median CD4+
count of 27 cells/µL underwent either an
8-week STI or no STI and received the
multidrug regimen. Median reductions
in plasma HIV-1 RNA level were 0.29
log10 copies/mL in the no-STI group ver-
sus 1.1 log10 copies/mL in the STI group
at 24 weeks (P=.01) and 0.37 log10

copies/mL versus 0.80 log10 copies/mL,
respectively, at 48 weeks. CD4+ cell
count increases were  markedly better
in the STI group than in the no-STI
group, increasing by 51 versus 7
cells/µL, respectively, at 24 weeks and
by 69 versus 7 cells/µL, respectively, at
48 weeks. Predictors of virologic success
in the study were reversion to wild-type
virus after STI (relative hazard, 12.4),
optimization of drug blood concentra-
tions (relative hazard, 5.6), and use of

Figure 2. Clinical event rate according to number of drugs used and plasma HIV-1 RNA level
(copies/mL) in EuroSIDA study. Adapted with permission from Miller et al, J Infect Dis, 2002.



149

lopinavir/ritonavir (relative hazard, 6.0).
There were clinical events in 10 patients
in the STI group and in 6 patients in the
no-STI group. It is unclear why STI
appeared beneficial in this study but not
in the CPCRA study in less-advanced
patients. Differences between the 2
studies include the lower CD4+ cell
count in the Katlama et al study; poten-
tial differences in the number of active
drugs used; use of hydroxyurea differ-
entially among treatment arms in the
Katlama et al study; and the difference
in STI duration (8 weeks in the Katlama
study vs 16 weeks in the CPCRA study).
It also appeared that in the GIGHAART
study, more patients in the STI arm
stayed on 6 or more drugs (47%) com-
pared with the no-STI arm (22%).
Further data on STI in this setting are
needed before it can be adopted as a
routine treatment strategy.

Presented by Dr Havlir in March 2003. First draft
prepared from transcripts by Matthew Stenger.
Reviewed and updated by Dr Havlir in June 2003.
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Question 1: Are there some patient
populations for whom you would
not perform resistance testing (eg,
substance users, nonadherent
patients) and rely only on clinical
indicator as a screening measure?

Dr D’Aquila: No. Resistance testing is
an adjunct that can help to choose
which antiretroviral drugs to use. The
decision to start or change therapy must
be based on other factors (CD4+ cell
count, viral load, or clinical manifesta-
tions). In any situation when antiretrovi-
ral therapy is going to be changed, and
in many situations when therapy is to
be started, I would order a resistance
test. There is no other way in which to
know whether a patient has a fully wild-
type drug-susceptible virus or to gauge
the magnitude and type of drug-resis-
tant virus predominating in that patient
at that time. We no longer prescribe
what should work best for most patients
who are in certain circumstances. We
can now prescribe the best choices for
each individual patient at any point in
the course of his or her disease.
Resistance testing is one of the tools
that can help us to do that, and I use it
whenever a patient has access to it.

Question 2: In the setting of geno-
typic testing showing only minor
mutations, would you change the
drug regimen?

Dr Conway: No, if the level of viremia
and CD4+ cell count suggests continu-
ing therapy, I would not change only on
the basis of minor mutations being pre-
sent. I would follow the level of virolog-
ic suppression that is being maintained,
ensure adherence to the regimen is opti-
mal, and have a low threshold for
repeating resistance testing if progres-
sive virologic breakthrough is observed.
If changes in viral load or CD4+ cell
count suggest a change in the regimen
is indicated, I would select the most
effective combination that would also
favor patient adherence, taking all the
resistance mutations into consideration
(even the minor ones) that are present
at that time.

Question 3: A patient’s 3-drug regi-
men is starting to fail. Resistance
testing results show mutations
associated with resistance to only 1
of the 3 drugs. Would you replace
just the 1 drug?

Dr Mellors: I would not change just one
drug in a failing regimen as the only

alteration in patient management. I
would try to determine why the regi-
men failed. Without this understand-
ing, the next regimen might fail also.
Was the reason inadequate regimen
potency, advanced disease (low CD4+
cell count and high HIV-1 RNA levels),
incomplete regimen adherence, drug
intolerance, pre-existing resistance, or
inadequate drug exposure from malab-
sorption or negative drug-drug interac-
tions? I would probably increase the
potency of the regimen as well as its
convenience. There is no set formula
for managing drug failure, and therapy
changes must be individualized.

Question 4: Is there a point in time
after which resistance testing in
drug-naive patients may not be
useful (ie, time after seroconver-
sion)?

Dr Conway: Probably after 18 to 24
months. After this time, it is likely that
resistance mutations that may have
been present initially have been out-
competed by wild-type isolates in the
absence of drug pressure. In such
patients, I would favor performing a
resistance test if appropriate virologic
suppression is not achieved in the first
4 to 6 weeks of therapy. This is enough

Special Contribution

Questions to and Answers from the International AIDS
Society–USA Resistance Testing Guidelines Panel

In 1996 the International AIDS Society–USA convened
an international panel of experts in HIV drug resis-
tance and clinical management to develop guidelines
for the clinical use and limitations of resistance test-
ing. Since then the International AIDS Society–USA
Resistance Testing Guidelines Panel has developed
and regularly published its recommendations. The
latest panel recommendations appear in the July 1
issue of Clinical Infectious Diseases.

We periodically pose questions to the panel relat-
ing to clinical elements of resistance testing that have
been collected from HIV practitioners across the
nation. We are happy to feature the latest edition in
this issue of Topics in HIV Medicine. It is our hope that 
addressing these issues will help guide your treat-
ment strategy decisions regarding resistance testing.

The International AIDS Society–USA Resistance
Testing Guidelines Panel consists of Martin S. Hirsch,
MD; Françoise Brun-Vézinet, MD, PhD; Bonaventura
Clotet, MD, PhD; Brian Conway, MD; Daniel R.
Kuritzkes, MD; Richard T. D’Aquila, MD; Lisa M.
Demeter, MD; Scott M. Hammer, MD; Victoria A.
Johnson, MD; Clive Loveday, MD, PhD; John W.
Mellors, MD; and Douglas D. Richman, MD.

On a related note, the International AIDS
Society–USA Drug Resistance Mutations Group will
publish its update later this year in Topics in HIV
Medicine. The current version is available at
www.iasusa.org.



time to allow for the selection of a
minority species of resistant viruses
that could have been present in the
baseline viral swarm.

Question 5: Can therapeutic drug
monitoring combined with geno-
typic and phenotypic testing
improve care outcomes? If so, why
is it taking so long to incorporate
therapeutic drug monitoring (TDM)
into practice in the United States,
compared with in Europe?

Dr Demeter: TDM has been proposed
as potentially useful, primarily to opti-
mize levels of protease inhibitors (PIs).
Retrospective data suggest that having
higher trough levels of PIs is associated
with improved virologic outcome. In
addition, retrospective data correlating
inhibitory quotient (IQ = trough level/
IC50) with plasma HIV-1 RNA suppres-
sion indicate that IQ may be a better
predictor of outcome than trough level
or IC50 alone. However, it is still not clear
whether TDM to increase PI dose and
optimize IQ is a useful prospective strat-
egy for managing treatment-experi-
enced patients. One problem is the vari-
able quality of current TDM laboratories
and insufficiently rigorous standards to
evaluate their performance in measur-
ing antiretroviral drug levels. The sec-
ond problem is that the VIRADAPT trial,
the one prospective study that has eval-
uated TDM in treatment-experienced
patients, showed no benefit of TDM. A
weakness of this trial is that PI drug lev-
els, rather than IQs, were used to adjust
dosing (ie, the targeted drug levels were
not chosen to exceed the IC50). TDM
strategies are being evaluated in a num-
ber of clinical trials currently, but cannot
be recommended at this time for rou-
tine clinical use.

Question 6: Should lamivudine be
used even if the M184V mutation is
present, based on the assumption
that this mutation makes the virus
less “fit”?

Dr Kuritzkes: To date this remains a
hypothetical rationale for maintaining
lamivudine in a failing regimen. There
are, as yet, no compelling data for or
against this strategy.

Question 7: What is the current
practice in antiretroviral cycling to
decrease the emergence of drug
resistance?

Dr Clotet: Cycling of drugs is not cur-
rently used as a strategy outside of clin-
ical trials. However, many patients on
highly active antiretroviral therapy
(HAART) who undergo a simplification
or switch for intolerance or side effects
while having plasma HIV-1 RNA levels
below detection limits are in fact expe-
riencing preemptive switching. This
antiretroviral cycling might decrease the
risk of emergence of resistance. The
SWATCH study1 showed that the virolog-
ic outcome was better with preemptive
switching and drug alternating than
with the current standard of care. In
addition, this approach had similar
adverse events and adherence to that
observed with currently prescribed
fixed HAART. Preemptive switching and
alternating of antiretroviral regimens
with different drug-resistance profiles
theoretically might extend the overall
long-term effectiveness of the first- and
second-line drug options without
adversely affecting either patients’
adherence or quality of life, assuming
tolerance and toxicity do not adversely
affect outcome. 

Question 8: For a pregnant woman
who emigrated from Africa to the
United States and is infected with
HIV-2, which resistance and HIV-2
quantitative tests should be used
and what is the availability of such
tests in the United States?

Dr Loveday: HIV-2 originated in West
Africa and is found predominantly in
patients in this region and in countries
that have colonial links to it. Clinically,
HIV-2 appears to be less pathogenic
than HIV-1, with slower progression to
symptomatic disease and death; overall
its numerical contribution to the AIDS
pandemic is minor. Nevertheless, it
does contribute to morbidity and mor-
tality. At present there are approximate-
ly 100 reported cases of HIV-2 in the
United States. Genetically, HIV-2 has
approximately 40% homology with
HIV-1, and this can lead to difficulties in
interpretation of laboratory diagnostic
tests. This is further confounded by the

increasing prevalence of dual HIV-1/HIV-
2 infections in patients originating from
West Africa.

In the case described, the clinical
diagnosis of HIV-2 should first be
reviewed, as the local diagnostic tools
may not be reliable. This is best carried
out using a commercial dual-screening
enzyme immunoassay (EIA) to assess
reactivity and confirmed using an HIV-
2–specific EIA or HIV-2 Western blot
assay and polymerase chain reaction
(PCR). The goal is not only to confirm
the diagnosis but also to confirm the
exclusion of dual infection with HIV-1
and HIV-2. The confirmation of dual
infection has major implications for
future management of the patient and
her offspring. For example, dual infec-
tion requires a more aggressive strategy,
selective use of nonnucleoside reverse
transcriptase inhibitors (NNRTIs, which
are not effective against HIV-2), and cau-
tious diagnosis of mother-to-child trans-
mission that may theoretically include
both or either virus. HIV-1 is more read-
ily transmitted from mother to child
than is HIV-2. 

I know of no US Food and Drug
Administration–approved assays for
PCR-based diagnosis, or for quantifica-
tion of HIV-2 viral load and resistance
determination. In the United Kingdom,
the Public Health Laboratory Service
(soon to be renamed the Health
Protection Agency: www.phls.co.uk) can
furnish advice and some “home brew”
PCR assays for diagnosis, quantification,
and genotypic analysis of reverse tran-
scriptase and protease genes on an ad
hoc basis. However, these are not clini-
cally routine tests.

Question 9: Is there any research
being conducted into ways to
“reverse” drug resistance (eg, the
association between the M184V
mutation and enhanced sensitivity
to zidovudine, and “hypersensitive”
viral strains)? Are there any novel
molecules that may be able to cause
similar results?

Dr Kuritzkes: Although some drugs
select resistance mutations that sensi-
tize HIV to other drugs, when confront-
ed with both drugs simultaneously the
virus inevitably finds an alternative
pathway, leading to evolution of dual- (or
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multi-) drug resistance. 

Question 10: When the M184V
mutation is present in a patient
who is receiving lamivudine and
zidovudine, are both drugs effec-
tive? Does zidovudine reverse resis-
tance to lamivudine caused by
M184V? In addition, given the rapid
emergence of resistance to lamivu-
dine, should lamivudine be reserved
as a “booster” for other nucleoside
reverse transcriptase inhibitors
(nRTIs) for which the M184V muta-
tion increases viral sensitivity?

Dr Kuritzkes: Zidovudine resistance
does not reverse lamivudine resistance.
When zidovudine and lamivudine are
used together in the setting of treatment
failure, eventually dually resistant virus-
es are selected by emergence of addi-
tional nRTI-associated mutations
(NAMs). The goal of therapy is complete
virus suppression, not selection of par-
ticular mutations. There are no data at
present to favor a strategy that defers
use of lamivudine for later regimens.

Question 11: For patients who dis-
continue antiretroviral therapy inde-
pendently, is there any advantage in
reinstituting therapy before sam-
pling for genotypic resistance?

Dr Brun-Vézinet: The question of
whether treatment interruptions, either
in patients with controlled viremia or in
patients in whom therapy is failing, lead
to virologic or immunologic benefit
remains controversial. The optimized
use of resistance assays during treat-
ment interruptions, either structured or
self-directed, is unknown. In patients
interrupting treatment when HIV-1 RNA
level is below detection, it could be
appropriate to reintroduce the same
antiretroviral treatment without per-
forming resistance testing. If this regi-
men contained NNRTIs (nonnucleoside
reverse transcriptase inhibitors), it is rec-
ommended to temporarily replace
NNRTIs with other agents prior to com-
plete discontinuation of the therapy, as
drug resistance could emerge when
NNRTI levels are subtherapeutic.

In highly experienced patients in
whom antiretroviral therapy is failing,
the treatment interruption may lead to

reversion from resistant viruses to a
dominant plasma drug-sensitive wild-
type virus population with an improved
response to the subsequent reinstitution
of salvage therapy. This concept of
improving outcomes with treatment
interruption before salvage therapy is
controversial.2,3 In patients interrupting
therapy while in virologic failure, the
resistance profile should be evaluated
just before stopping treatment. In a
small number of patients, a durable
response to salvage therapy was
observed among those who initiated a
subsequent regimen containing at least
a single agent to which their virus was
fully susceptible before interruption.4

Question 12: It has been suggested
that resistance testing is useful in
primary infection. What is the
prevalence cutoff to make this pre-
diction? The studies by Richman5

and Little6 show the cutoff as
greater than 20%, but one study
showed 11% in 10 US cities. Is 11%
high enough? If prevalence decreas-
es in later years, do you stop con-
ducting resistance tests in primary
infection?

Dr Richman: There is no precise criteri-
on to define what prevalence of trans-
mitted drug resistance is an indication
for testing of recently infected patients.
Little et al6 documented the adverse
impact of transmitted drug resistance
on treatment efficacy. Various studies in
Europe and North America have report-
ed rates between 5% and 20% over the
past several years. Although the rates
vary by location and year, the recent
IAS–USA Resistance Guidelines Panel7

concluded that any rate in this range
indicated resistance testing for recently
infected patients. If treatment is select-
ed, then the components of the regi-
men can be optimized. If treatment is
deferred, then documentation of
whether resistant virus was transmitted
is available for future use. Accumulating
data suggest that transmitted drug resis-
tance persists for months to years. Thus
the rapid reversion of resistant virus is
not likely to provide misleading infor-
mation; however, drug-resistant virus
could be archived but no longer circu-
lating in the blood of a patient who
defers treatment for years. A significant

decline in transmitted drug resistance
might diminish the indications for
obtaining drug-resistance testing in the
future, but unfortunately this is an
unlikely prospect.

Question 13: In a drug-naive patient
diagnosed last year, resistance test-
ing showed M41L and L210W with-
out other mutations and with no
evidence of phenotypic resistance.
Could these mutations indicate that
the patient was actually infected
with a strain fully resistant to
zidovudine or stavudine, but that
additional mutations are in the
“archived” strain and cannot be
detected? Should this possibility be
taken into account in choosing the
first regimen?

Dr Demeter: It is certainly possible that
more highly resistant minority variants
are present and not detectable by the
resistance test. It is reasonable to take
this consideration into account when
designing an initial regimen for this
patient.

Question 14: With more reports on
the persistence of NNRTI mutations,
should resistance testing be done
for chronically infected patients? 

Dr Johnson: The IAS–USA panel has rec-
ommended resistance testing be done
on patients with established HIV infec-
tion of up to 2 years’ duration and per-
haps longer, as some mutations confer-
ring resistance may persist for pro-
longed periods of time (ie, more than 12
months).7 We also recommend resis-
tance testing in subjects initiating thera-
py who have chronic HIV infection of
more than 2 years if regional data are
available showing genotypic or pheno-
typic drug-resistance prevalence is
greater than 5%. My own clinical expe-
rience (and that of other practitioners) is
that some patients can indeed harbor
NNRTI resistance mutations in their
blood while not on any therapy, based
on both genotypic and phenotypic assay
results. In some instances, the patients
are reportedly drug-naive, suggesting
that they were infected with drug-resis-



tant viral variants. In other cases, NNRTI-
resistant viral variants have been found
in chronically infected patients who have
been off NNRTI therapy for many
months to years, suggesting that persis-
tence of these mutant viruses can occur
and may impact the success of subse-
quent therapeutic regimens. This sug-
gests that HIV drug-resistance testing
may be increasingly important to consid-
er in subjects with chronic HIV infection
who are either drug-naive or drug-expe-
rienced, particularly in regions where
patient populations are heavily exposed
to antiretroviral agents (including
NNRTIs) and when planning HAART
therapy that includes a drug from the
NNRTI class.

Question 15: Can replication capacity
be helpful in judging when to start
HIV therapy?

Dr Richman: The measurement of repli-
cation capacity has been shown to be a
predictor of the benefits conferred by
drug-resistant virus on the discordant
response.8 Discordance is defined as a
sustained CD4+ cell count elevation
despite incomplete suppression of HIV-1
RNA levels with chemotherapy. It is like-
ly that changes in replication capacity
may impact pathogenesis and natural
history in other settings; however, the
utility of the measurement of this param-
eter for clinical management at present
requires further investigation.

Question 16: If virus in a patient is
resistant to all currently available
antiretroviral drugs, is it better to
stay on a suboptimal regimen or to
discontinue drug therapy completely
until a better treatment comes
along?

Dr Hammer: It is difficult to provide an
answer to this question that fits all
patient circumstances. The data available
suggest that ongoing benefit may be pro-
vided by regimens to which multidrug
resistance has developed. The drop in
CD4+ cell count and rise in plasma HIV-
1 RNA levels that occur after drug dis-
continuation in this setting reflect the
fact that antiviral activity may still be
present or that a viral replicative defect
may be conferred by some of the drug-

resistance mutations. Conflicting data
were presented at the recent 10th
Conference on Retroviruses and
Opportunistic Infections in Boston con-
cerning the efficacy of drug interrup-
tions in the setting of multidrug resis-
tance. The CPCRA 0642 study did not
demonstrate a benefit but the ANRS
GIGHAART3 study did. These contrasting
results may be explained by the patient
populations studied and the lengths of
treatment interruptions, which differed
in the 2 studies. Although there might
not be a consensus in the field, in gen-
eral, treatment interruptions should not
be a routine clinical strategy in the man-
agement of the treatment-experienced
patient with multidrug resistance at the
present time.

Question 17: Given the increasing
transmission of resistant virus as
reported by Little and colleagues6,
which regimen would you recom-
mend for initial treatment in the
setting of very limited resources and
the inability to genotype newly
diagnosed patients?

Dr Clotet: The most frequently trans-
mitted drug-resistant viruses are those
resistant to NNRTIs. Thus recently infect-
ed patients should not be started on a
regimen including that class of drugs
without a drug-resistance test. Since the
most common mutations to the other
drug classes found in recently infected
patients are at codons 118, 184, 215,
and 103 of the reverse transcriptase
gene and codons 82 and 90 of the pro-
tease gene6, I might recommend starting
with lopinavir/ritonavir plus tenofovir
plus abacavir. This approach may be
active enough to control viral replication
even if the patient’s virus harbors all the
above-mentioned mutations. 

Dr D’Aquila: This might not be a feasi-
ble strategy over a long term. Today,
viruses resistant to a relatively new drug
might be less common among recently
infected subjects. However, this may
change over an unpredictable time span
as resistant virus emerges after wider
use of that new drug. Resistance testing
may also prove less costly than frequent
viral load/CD4+ cell count monitoring
that might be an alternative strategy to

ensure an adequate response. My first
line choices, however, if resistance test-
ing is not available for technical reasons
(for example, the laboratory fails to get
a result) or due to unavoidable lack of
access would be based on ease of
adherence and tolerability. Options that
I would suggest include lamivudine
along with either stavudine, zidovudine,
or tenofovir and either efavirenz, nevi-
rapine, nelfinavir, or lopinovir/ritonavir.
I would monitor viral load at least
monthly over the first 6 months. 

Question 18: How useful is resis-
tance testing in a patient almost
certainly infected more than 6 to 12
months previously who is treat-
ment-naive? Is it possible to reliably
detect archived virus or is testing in
this case a waste of money?

Dr Loveday: The initiation of antiretro-
viral therapy is a crucial decision made
between patient and physician, as it
currently involves a life-long commit-
ment by the patient to daily drug thera-
py. Failure of such treatment due to viral
resistance to the drug(s) can have disas-
trous effects on the patient, both physi-
cally in terms of limiting future treat-
ment options and psychologically in
terms of the patient’s future confidence
in his or her clinical management.
Resistance tests have a limited sensitiv-
ity, and because resistance prevalence
in specific communities remained very
low, the benefits (in terms of cost-effec-
tiveness) were limited. 

Evidence now exists that drug resis-
tance is increasing in patients who are
naive to therapy. For example, in 2002
in our United Kingdom (UK) group
(undertaking the clinical molecular
virology care for 7000 UK patients), of
91 drug-naive patients tested, 24
(26.4%) had 2 or more mutations
(according to the IAS–USA Drug
Resistance Mutations in HIV-1 summa-
ry, available at www.iasusa.org) associ-
ated with resistance, a marked increase
in number and distribution from our
survey in 2000.9 Further, 48% had
major mutations including all drug
classes. These data have since been
confirmed (but not yet published) by
the Medical Research Council UK
Collaborative Group in HIV Resistance,
which describes an overall prevalence
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of 17% (n=2000 patients) with no dif-
ferences between acute or recent and
nonacute naive infections. In other geo-
graphic areas where antiretroviral thera-
py is in use, similar results have been
reported.

These data provide evidence that
resistance testing will benefit a signifi-
cant proportion of the population and
should be part of our standard of care
for management of patients infected
with HIV-1 prior to initiating therapy. In
circumstances in which this testing can-
not be performed, a sample should be
stored as soon as possible after infec-
tion for later review and support of
patient care.

Data regarding the persistence of
transmitted drug-resistant virus are
sketchy; however, several cases describ-
ing the detectability of drug-resistant
virus to both NNRTIs and PIs as long as
2 to 3 years after infection without treat-
ment have recently been reported.10

Question 19: Resistance testing is
indicated in primary HIV infection,
but what is the recommendation
for patients who had a negative
resistance test 3 months, 6 months,
or 1 year ago? If you are not going
to treat such patients now, do you
order the resistance test anyway
and use the results years later when
treatment is started?

Dr Demeter: Resistance testing is cur-
rently indicated for use in guiding initia-
tion of therapy in the setting of primary
HIV infection. Resistance testing could
be ordered for a patient who has been
infected for up to 2 years, or even
longer, even if treatment is not planned
immediately, so as to have a history of
prior possible resistance. Resistance
testing of this patient population in the
absence of planned therapy may also be
appropriate as part of a larger surveil-
lance effort.

Question 20: How large an impact
does “ideal” use of resistance test
results have on outcome (ie, plasma
HIV-1 RNA levels in the short term,
percent below detection levels, and
patient survival)? Is there a measur-
able benefit in the fine-tuning of
antiretroviral regimens now becom-
ing standard?

Dr D’Aquila: This is difficult to quantify,
and clinicians need to consider this
issue for an individual patient, not an
idealized population of research sub-
jects. It is the help provided by a resis-
tance test result in choosing more active
drugs and minimizing toxicity from
ineffective drugs that benefits the
patient. In clinical trials in which sub-
jects are randomized to receive resis-
tance testing or not, there was about a
one-half to 1 log copies/mL greater drop
in HIV-1 RNA level for the group ran-
domized to testing. However, in our
practices, there will be a large difference
in response with testing in a patient
with a very resistant virus (or one with
an unexpected resistance pattern), but
testing may make little difference in
others who have an anticipated, fully
wild-type virus. The clinical reality is
that we cannot differentiate which indi-
vidual will benefit greatly or not from
resistance testing. In my opinion, the
lesser benefit in some is balanced by
the great benefit in a few and warrants
testing for all.

References

1. Martinez-Picado J, Negredo E, Shintani A, et
al and the SWATCH Study Team. Alteration of
antiretroviral drug regimens for HIV infection: a
randomized controlled trial. Ann Intern Med.
2003. In press.

2. Lawrence J, Mayers D, Huppler Hullsiek K, et
al. CPCRA 064: a randomized trial examining
structured treatment interruption for patients
failing therapy with multi-drug resistant HIV.
[Abstract 67.] 10th Conference on Retroviruses
and Opportunistic Infections. February 10-14,

2003; Boston, Mass.

3. Katlama C, Dominguez S, Duvivier C, et al.
Long-term benefit of treatment interruption in
salvage therapy (GIGHAART ANRS 097).
[Abstract 68.] 10th Conference on Retroviruses
and Opportunistic Infections. February 10-14,
2003; Boston, Mass.

4. Deeks SG, Grant RM, Wrin T, et al.
Persistence of drug-resistant HIV-1 after a struc-
tured treatment interruption and its impact on
treatment response. AIDS. 2003;17:361-370.

5. Richman DD, Bozzette S, Morton S, et al. The
prevalence of antiretroviral drug resistance in
the US. [Abstract LB-17.] 41st Interscience
Conference on Antimicrobial Agents and
Chemotherapy. December 16-19, 2001;
Chicago, Ill.

6. Little SJ, Holte S, Routy JP, et al.
Antiretroviral-drug resistance among patients
recently infected with HIV. N Engl J Med.
2002;347:385-394.

7. Hirsch M, Brun-Vézinet F, Clotet B, et al.
Antiretroviral drug resistance testing in adults
infected with human immunodeficiency virus
type 1: 2003 recommendations of an
International AIDS Society–USA panel. Clin
Infect Dis. 2003;37:113-128.

8. Deeks SG, Wrin T, Liegler T, et al. Virologic
and immunologic consequences of discontinu-
ing combination antiretroviral-drug therapy in
HIV-infected patients with detectable viremia. N
Engl J Med. 2001;344:472-480.

9. Loveday C, MacRae E, Johnson M. A marked
increase in prevalence of ART mutations in
naive patients with HIV-AIDS in the UK in
2002—time to recommend resistance testing
prior to therapy. [Abstract 632.] 10th
Conference on Retroviruses and Opportunistic
Infections. February 10-14, 2003; Boston,
Mass.

10. Little SJ, Dawson K, Hellmann NS, Richman
DD, and Frost SDW. Persistence of transmitted
drug-resistant virus among subjects with prima-
ry HIV infection deferring antiretroviral therapy.
[Abstract 115.] XII International HIV Drug
Resistance Workshop. July 10-14, 2003; Los
Cabos, Mexico.

Top HIV Med. 2003;11(4):150-154
Copyright © 2003 International AIDS Society–USA



155

About the Conference

The 6th Annual Ryan White CARE Act
Clinical Conference was held June 19-
21, 2003, in Orlando, Florida. The con-
ference was supported by the Health
Resources and Services Administration
of the US Department of Health and
Human Services HIV/AIDS Bureau,
sponsored by the International AIDS
Society–USA, and co-provided by the
Southeast AIDS Training and Education
Center. The goal of the conference was
to provide a comprehensive and timely
overview of HIV treatment issues and
current strategies in HIV medical care
for practitioners in RWCA-funded Titles
I, II, III, and IV clinics.  

Co-chaired by Laura W. Cheever, MD,
ScM, Michael S. Saag, MD, and Ira K.
Schwartz, MD, the multiday conference
provided a broad and timely overview
of HIV treatment issues and current
strategies in HIV medical care. The con-
ference was designed for physicians,
physician assistants, and nurses who
provide services in Ryan White CARE
Act programs and are directly involved
in HIV patient care.

About the Webcast

Practitioners who were unable to
attend the conference can view the
Webcast lectures and obtain optional
CME credit (see the Accreditation sec-
tion of the Web site for details).
Lectures from the conference are avail-
able on the IAS–USA Web site at:

www.iasusa.org/
rwcaconference2003

Minimum workstation and connection
requirements for viewing the Webcast
include an IBM-compatible computer,
350 MHz CPU, 64 MB RAM, sound
card and speakers, 1024 x 768 screen 

resolution, a 40 Kbps Internet connec-
tion, Windows 98 operating system,
Internet Explorer 5.0 and Windows
Media Player 7.0.

Lectures and Speakers

The Global HIV/AIDS Epidemic:
Challenges and Opportunities
Harold W. Jaffe, MD
Centers for Disease Control and
Prevention

New Challenges in HIV Care:
Prevention Among HIV
Seropositives
Carlos del Rio, MD
Emory University School of Medicine

Resistance and Replication Capacity
Assays: Clinical Utility and
Interpretation
Richard H. Haubrich, MD
University of California San Diego

New Antiretroviral Drugs in
Development
Constance A. Benson, MD
University of Colorado Health Sciences
Center

Guidelines for the Use of
Antiretroviral Agents in Pediatric
HIV Infection
James M. Oleske, MD, MPH
University of Medicine and Dentistry of
New Jersey

HIV Disease, Women, and
Reproductive Health
Karen P. Beckerman, MD
New York University School of Medicine

Current Issues in Initiation of
Antiretroviral Therapy: Cases and
Panel Discussion
Joseph J. Eron, Jr, MD
University of North Carolina Chapel Hill

Managing Antiretroviral Therapy
Failure: Cases and Panel Discussion
Michael S. Saag, MD
The University of Alabama at
Birmingham

Metabolic Complications of
Antiretroviral Therapy: Lipid and
Fat Distribution Abnormalities
Michael P. Dubé, MD
Indiana University School of Medicine

Screening for HPV-Associated Anal
Dysplasia: Ready for Prime Time or
Opening Pandora’s Box?
Wm. Christopher Mathews, MD
University of California San Diego
Medical Center

Epidemiology, Diagnosis, and
Management of Sexually
Transmitted Diseases in the HIV-
Infected Patient
Jeanne Marrazzo, MD, MPH
Seattle STD/HIV Prevention Training
Center

Oral Health and HIV Disease
Michael Glick, DMD
University of Medicine and Dentistry of
New Jersey

Management of Hepatitis B Virus
Infections in HIV Disease
Stuart C. Ray, MD
The Johns Hopkins University School of
Medicine

Clinical Management of Hepatitis C
Virus Infection in the HIV-Infected
Patient
Kathleen A. Clanon, MD
Alameda County Medical Center

6th Annual Ryan White CARE Act Clinical Conference 
Webcast of Lectures Available

Southeast Aids Training
and Education Center
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The International AIDS Society–USA pub-
lishes Topics in HIV Medicine as a resource for
physicians and other health care practi-
tioners who are actively involved in HIV
and AIDS care. The journal is indexed in
Index Medicus/MEDLINE and is distributed
to approximately 12,000 national and inter-
national subscribers. 

The following guidelines describe the
types of articles and contributions pub-
lished in the journal, outline its policies,
and provide instructions for authors. For
further information, contact Topics in HIV
Medicine at topics@iasusa.org.

Perspectives. Perspectives articles are
summaries of selected talks given at
International AIDS Society–USA continu-
ing medical education courses. An Interna-
tional AIDS Society–USA medical writer
prepares a summary manuscript from a
transcript of the talk. The manuscript is
reviewed and edited by the specific course
presenter and the journal’s appointed peer
reviewers. 

Reviews. Topics in HIV Medicine welcomes
unsolicited original review articles on cur-
rent issues in HIV and AIDS for considera-
tion. Topics in HIV Medicine does not publish
original research. Manuscripts should be
3000 to 6000 words (excluding references,
tables, and figures) and should include
numbered references and a brief introduc-
tory abstract of approximately 100 to 200
words. Original, adapted, or reprinted fig-
ures and tables may be included and
should be cited in the text and accompa-
nied by a brief title. Adapted and reprinted
work requires the submission of permis-
sion obtained from the original publishers
and authors. Authors interested in submit-
ting unsolicited manuscripts are encour-
aged to submit an outline or abstract of the
proposed manuscript prior to submission
of the completed work; please contact the
editor for further information.

Editorials. Topics in HIV Medicine and its edi-
tors invite submission of editorials.
Editorials should be approximately 500 to
1500 words (excluding references) and
should include numbered references.

Special Contributions. A special contribu-
tion article often represents the unique
contribution (such as a consensus state-
ment) of an author or group of authors and
is invited by the editors. 

Stories. Stories for the “Telling Stories” col-
umn share the experiences of those
involved in HIV and AIDS care. Stories may
be approximately 800 to 3500 words and
unsolicited submissions are welcome.

Letters to the Editor. Letters to the editor
are welcome and should be sent to the
address listed below.

Special Issues. Topics in HIV Medicine pub-
lishes one or two issues each year with a
special focus, such as reports from recent
scientific meetings and summaries of spe-
cial International AIDS Society–USA con-
tinuing education courses.

Reprints. Reprints of papers by expert pan-
els convened by the International AIDS
Society–USA are periodically included in
Topics in HIV Medicine.

Manuscripts should be submitted via e-
mail or PC-compatible floppy disk with a
double-spaced hard copy to the address
below. Each manuscript author should
complete an Authorship Form, which is
available online at http://www.iasusa.org/
pub or may be obtained by contacting the
editor at the address below. Outlines or
abstracts of proposed manuscripts are wel-
come and may be sent via mail or e-mail.

Editor, Topics in HIV Medicine
International AIDS Society–USA
425 California Street, Suite 1450
San Francisco, CA  94104-2120
E-mail: topics@iasusa.org

Receipt of submitted manuscripts will be
acknowledged by editorial staff, and sub-
missions will be reviewed by peer review-
ers. Acceptance for publication is based on
the quality and relevance of the work.

Copyright to manuscripts published in
Topics in HIV Medicine is owned by the
International AIDS Society–USA. All
authors and contributors of manuscripts
accepted for publication, with the excep-
tion of US federal government employees,
must sign a copyright transfer form as a
condition of publication.

Topics in HIV Medicine uses the definition of
authorship formulated by the International
Committee of Medical Journal Editors and
published in its Uniform Requirements for
Manuscripts Submitted to Biomedical
Journals.1 This definition states: “Author-
ship credit should be based only on (1)
substantial contributions to conception
and design, or acquisition of data, or anal-
ysis and interpretation of data; (2) drafting
the article or revising it critically for impor-
tant intellectual content; and (3) final
approval of the version to be published.
Conditions 1, 2, and 3 must all be met.
Acquisition of funding, the collection of
data, or general supervision of the research
group, by themselves, do not justify
authorship.”

It is the policy of the International AIDS
Society–USA to ensure balance, indepen-
dence, objectivity, and scientific rigor in all
of its educational programs. To that end,
all authors and contributors of articles
published in Topics in HIV Medicine are
expected to disclose to readers any signifi-
cant financial interest or other relationship
with any organization having financial
interest in the content of the manuscript.
Financial interests include employment,
consultancy, honoraria, grant/research
support, major stock ownership, and mem-
bership in a speakers bureau. The com-
plete financial disclosure statements for all
authors and contributors are published
with the articles. 

1International Committee of Medical Journal Editors.
Uniform requirements for manuscripts submitted to
biomedical journals. Updated October 2001. Available
at http://www.icmje.org. Accessed June 24, 2003. 
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Coming in Future Issues...

The next issue of Topics in HIV Medicine will feature some of the following topics:

Adolescent Care in HIV Infections
Anna-Barbara Moscicki, MD

New Approaches to Immune Reconstitution
Laura A. Napolitano, MD

Management Strategies for Antiretroviral Therapy
Michael S. Saag, MD

HIV and Hepatitis C Virus Coinfection
Vincent Soriano, MD, PhD

Sexually Transmitted Diseases in HIV-Infected Persons
Melanie M. Taylor, MD, MPH

Ninth Annual Fall CME Course Series
Current Challenges in HIV Disease: A Case-Based, Advanced Course in Clinical HIV Management

These courses will present recent advances in clinical HIV management through a mix of didactic lectures and clinically relevant cases 
developed by a panel of HIV/AIDS experts.

New York, New York
Friday, October 17, 2003
Chairs: Roy M. Gulick, MD, MPH, and Douglas T. Dieterich, MD
The course will include updates from the 2003 IAS and ICAAC conferences. 

Sacramento, California
Monday, November 3, 2003
Chairs: Judith S. Currier, MD, and Neil M. Flynn, MD, MPH
The course will include updates from the 2003 ICAAC and IDSA conferences.

Educational Programs of the International AIDS Society–USA

For information about any of these and additional programs, please contact the International AIDS Society–USA.
Phone: (415) 544-9400  •  Fax: (415) 544-9401 •  E-mail: info@iasusa.org •  Web Site: www.iasusa.org

Established in 1992, the International AIDS Society–USA is a not-for-profit physician education organization. The mission of the International
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.
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Cases on the Web - www.iasusa.org/cow

Cases on the Web is an ongoing series of case-based, advanced online CME activities produced by the International AIDS Society–USA.
Editor in Chief of the series is Michael S. Saag, MD, of the University of Alabama at Birmingham, and Co-Editor is Meg D. Newman, MD,
of the University of California San Francisco.

CURRENT PRESENTATIONS

Screening for and Management of Anal Squamous
Intraepithelial Lesions
Timothy J. Wilkin, MD, MPH

Current Applications of Drug Resistance Testing
Richard H. Haubrich, MD

HIV Therapy in “Triple-Diagnosed” Patients: HIV
Infection, Drug Use, and Mental Illness
Gerald H. Friedland, MD

COMING SOON

Issues in Perinatal HIV
Deborah Cohan, MD

Considerations in Resistance Testing
Eoin Coakley, MD
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