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studies may contribute to understanding interindividual differences in
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between human genetics and effects of therapy may allow for individualiza-
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tinct sources of viremia, and the impact of each on antiretroviral decision
making. Dr Donna C. Futterman presented an overview of HIV infection in
adolescents and young adults, at the 7th annual CME conference for Ryan
White Care Act clinicians in Washington, DC, in August 2004. She described
the unique challenges facing this patient population, which now shoulders
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The International AIDS Society–USA

®

Topics in HIV Medicine®

Educational grants supported the 2005 HIV
Pathogenesis, Antiretrovirals, and Other Selected
Issues in HIV Disease Management CME course
program. We gratefully acknowledge:

Major Grant Support

Bristol-Myers Squibb Co.
Tibotec Therapeutics/Ortho Biotech

Substantial Grant Support

Abbott Laboratories

Gilead Sciences

Roche Laboratories/Trimeris

Generous Grant Support

Boehringer Ingelheim 
Pharmaceuticals, Inc.

GlaxoSmithKline

Funding for selected courses in the 2005 program were
provided by Merck and Co. and by Pfizer Global
Pharmaceuticals

Topics in HIV Medicine (formerly Improving the
Management of HIV Disease) is published by the
International AIDS Society–USA. This journal is
intended to be a resource for physicians and
other health care practitioners who are actively
involved in HIV and AIDS care.

Editorial Policy
The views and opinions expressed in this 
journal are those of the contributors and 
do not necessarily reflect the views or rec-
ommendations of the International AIDS
Society–USA. Topics in HIV Medicine is support-
ed through educational grants from several com-
mercial companies that are committed to sup-
porting CME in the field of HIV and AIDS. In the
interest of an objective, balanced, and scientifi-
cally rigorous publication, the International
AIDS Society–USA seeks funding from compa-
nies with competing products; these companies
have no input or control over the journal content
or the selection of contributors. 

All authors and contributors provide disclo-
sures of financial interests, and this information
is available at the end of each article. 

This journal may contain information about
the investigational uses of drugs or products
that are not approved by the US Food and Drug
Administration. Please consult full prescribing
information before using any medication or
product mentioned in Topics in HIV Medicine.

Copyrights and Reprints
The contents of Topics in HIV Medicine are pro-
tected by copyright. We welcome reference to
and use of portions of this journal; however,
we do require that permission to reproduce
or use any part of the journal be obtained from
the International AIDS Society–USA. In the case
of reprinted or adapted materials where

the International AIDS Society–USA does
not own the copyright, permission to repro-
duce these materials must be obtained directly
from the original source. For more information
about reprints, please send an e-mail to
topics2005“at”iasusa.org.

Subscription Information
Topics in HIV Medicine is published 4 to 6 times
a year. To obtain a complimentary subscription
or notify the International AIDS Society–USA of
a change in address, please contact the Inter-
national AIDS Society–USA at the address listed
below or use the Subscription Request/Address
Change form at the back of this issue.

Correspondence
Topics in HIV Medicine welcomes editorial corre-
spondence. Address letters to: 

Editor, Topics in HIV Medicine
International AIDS Society–USA 
425 California Street, Suite 1450
San Francisco, CA  94104-2120 

Phone: (415) 544-9400
Fax: (415) 544-9401

Web site: http://www.iasusa.org
E-mail: topics2005“at”iasusa.org

On the Web
Current and previous issues of Topics in HIV
Medicine are available online at
www.iasusa.org.

ISSN 1542-8826
Printed in USA on acid-free paper 
September 2005
© 2005 International AIDS Society–USA



Topics in
HIV Medicine®

A publication of the International AIDS Society–USA

Table of Contents Volume 13 Issue 3 August/September 2005

Perspectives

Will Pharmacogenomic Discoveries Improve HIV 90
Therapeutics?
David W. Haas, MD

Scientific Rationale for Antiretroviral Therapy 96
in 2005: Viral Reservoirs and Resistance Evolution
Robert F. Siliciano, MD, PhD

HIV in Adolescents and Young Adults: Half of All New
Infections in the United States 101
Donna C. Futterman, MD

Announcements 

Guidelines for Authors and Contributors 106

Subscription Request 107

Educational Programs of the International AIDS Society–USA 109

Editorial Board
Douglas D. Richman, MD
Editor in Chief
Professor of Pathology and Medicine
University of California San Diego and
Veterans Affairs San Diego Healthcare System

Constance A. Benson, MD
Special Contributions Editor
Professor of Medicine
University of California San Diego 

Charles C. J. Carpenter, MD
Professor of Medicine
Brown University School of Medicine

Judith S. Currier, MD
Professor of Medicine
University of California Los Angeles

Steven G. Deeks, MD
Associate Clinical Professor of Medicine
University of California San Francisco

Roy M. Gulick, MD, MPH
Associate Professor of Medicine
Weill Medical College of Cornell University

Martin S. Hirsch, MD
Professor of Medicine
Harvard Medical School

Daniel R. Kuritzkes, MD
Associate Professor of Medicine
Harvard Medical School

International AIDS Society–USA
Board of Directors
Constance A. Benson, MD
Professor of Medicine
University of California San Diego 

Peter C. Cassat, JD
Member
Dow, Lohnes & Albertson, PLLC

Judith S. Currier, MD
Professor of Medicine
University of California Los Angeles

Carlos del Rio, MD
Associate Professor
Emory University

Joel E. Gallant, MD, MPH
Associate Professor
Johns Hopkins University

Roy M. Gulick, MD, MPH
Associate Professor
Weill Medical College of Cornell University

Donna M. Jacobsen
Executive Director
International AIDS Society–USA

Douglas D. Richman, MD
Professor of Pathology and Medicine
University of California San Diego and
Veterans Affairs San Diego Healthcare System

Michael S. Saag, MD
Professor of Medicine
The University of Alabama at Birmingham

Robert T. Schooley, MD
Professor of Medicine
University of California San Diego 

Paul A. Volberding, MD
Chief of the Medical Service 
San Francisco Veterans Affairs Medical Center 
Professor of Medicine
University of California San Francisco

Staff and Contributors
Matthew Stenger - Medical Writer
Michelle Tayag - Production and Web Manager
Victoria Swart - Layout/Graphics
Amberly Polidor - Editorial Assistant
P. S. Print Smart - Printing
Donna M. Jacobsen - Executive Editor



that has the potential to affect gene
expression or protein function) per
1000 base pairs. There are thus about
3 million SNPs in each individual.
Currently, at the lowest possible assay
cost of $.05 to $.10 per SNP, whole
genome SNP scanning would theoret-

Genetic differences among individu-
als can affect ways in which drugs are
metabolized, distributed to cells and
tissues, and eliminated from the body,
and how the body responds to these
drugs. Pharmacogenomic studies
involving HIV-infected patients have
begun to identify genetic differences
and profiles that affect responses to
antiretroviral drugs. However, there is
much work to be done in this area
before application of such knowledge
can help to guide therapy. Ongoing
studies need to determine the extent
to which treatment efficacy and toxi-
cities can be predicted by human
genetic differences, and the 
underlying mechanisms involved.
Furthermore, genetic analysis for use
in clinical practice is somewhat
expensive. The human genome con-
sists of about 3 billion nucleotide
base pairs that include approximately
1 single nucleotide polymorphism
(SNP; a single nucleotide substitution

Perspective
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Pharmacogenomic studies are contributing to our understanding of
interindividual differences in response to antiretroviral drugs. Genetic poly-
morphisms in major histocompatibility complex genes predict likelihood of
hypersensitivity reactions in persons prescribed abacavir, and perhaps nevi-
rapine. Recent studies have shown that a polymorphism in the CYP2B6 gene
is associated with higher plasma efavirenz concentrations and increased
efavirenz central nervous system side effects. Polymorphisms in the MDR1
gene encoding the drug pump, P-glycoprotein, may predict nevirapine-
associated hepatotoxicity and long-term virologic response to efavirenz.
CYP2C19 polymorphisms predict nelfinavir plasma levels and, possibly, risk
of virologic failure on this drug. A European mitochondrial haplogroup may
predict increased risk of peripheral neuropathy associated with nucleoside
reverse transcriptase inhibitors. Expansion and refinement of knowledge
regarding associations between human genetics and response to antiretro-
viral drugs may ultimately permit individualization of therapy based on
genotyping. This article summarizes a presentation on HIV therapeutics and
pharmacogenomics by David W. Haas, MD, at the International AIDS
Society–USA course in Atlanta in March 2005. 

ically cost about $150,000 to
$300,000 per person. Cost reductions
are being realized through advances
in technology and also through such
strategies as scanning only coding
regions of genes, scanning only non-
synonymous SNPs (ie, those that alter
the amino acids), and taking advan-
tage of linkage disequilibrium (ie, the
tendency of groups of SNPs to be
inherited together). 

Selected associations between
genetic profiles and responses to
antiretroviral drugs that have been
reported in the literature include
those between abacavir hypersensitiv-
ity and HLA-B*5701 and hsp70-hom
(Mallal et al, Lancet, 2002; Martin et
al, Proc Natl Acad Sci, 2004); indinavir-
and atazanavir-associated hyperbiliru-
binemia and UGT-1A1 (Gilbert’s syn-
drome gene; Zucker et al, Proc Natl
Acad Sci, 2001 and O’Mara et al, 42nd
ICAAC, 2002); nucleoside reverse
transcriptase inhibitor (nRTI)-associat-
ed lipoatrophy and a TNF-α gene pro-
moter polymorphism (Maher, AIDS,
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Dr Haas is an Associate Professor of
Medicine and Director of the AIDS Clinical
Trials Center at Vanderbilt University in
Nashville, TN.
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Figure 1. Relationship between efavirenz area under the concentration-time curve (AUC) and
the CYP2B6 G516T single nucleotide polymorphisms in AIDS Clinical Trials Group A5095
and A5097s study participants. The T allele was associated with significantly greater plasma
AUC values in all subjects (left panel), and in European-American (middle panel) and
African-American (right panel) populations analyzed separately. Adapted with permission
from Haas et al, AIDS, 2004. 



2002; Nolan, AIDS, 2003); and nevi-
rapine-related rash/fever/hepatitis and
HLA-DRB1*01 (Martin, AIDS, 2005).
The finding of a correlation between
HLA type HLA-B*5701 and the likeli-
hood of hypersensitivity reaction to
abacavir is the best example of the
potential utility of pharmacogenomic
analysis thus far. Approximately 3%
of patients receiving abacavir have a
hypersensitivity reaction to the drug,
which can be life threatening. Since
identifying the very strong association
between HLA type and risk for this
reaction, Mallal and colleagues rou-
tinely assess patients for HLA type
prior to using abacavir in treatment, a
practice that has markedly decreased
abacavir hypersensitivity in their
patient population (Mallal, personal
communication).

To improve the pharmacogenomic
database in HIV therapeutics, the
Adult AIDS Clinical Trials Group
(ACTG) instituted a program in which
patients participating in ACTG clinical
trials are offered the opportunity to
contribute a DNA specimen to a
repository for use in pharmacoge-
nomic studies. Findings from initial
studies in this program are summa-
rized below. 

Can Genetics Predict Efavirenz
Central Nervous System Side
Effects and Drug Levels? 

Efavirenz is a commonly prescribed
drug used in initial therapy for HIV
infection in the United States. Central
nervous system (CNS) side effects are
common during the initial days of
efavirenz treatment. Several studies
have shown that efavirenz plasma
clearance is slower in black patients
than in white patients (Barrett et al,
Int J Clin Pharmacol Ther, 2002; Pfister
et al, Antimicrob Agents Chemother,
2003). Although one report suggested
earlier virologic failure on efavirenz in
blacks than in whites (Wegner et al,
9th CROI, 2002), this was not con-
firmed in a subsequent study (Lupo,
6th Int Congr Drug Ther HIV Infect,
2002). Many drugs are metabolized
by cytochrome P450 (CYP450) iso-
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forms, with the greatest proportion of
these being metabolized by CYP3A
isoenzymes. In contrast, efavirenz is
one of a much smaller group of drugs,
including the antiretroviral drug nevi-
rapine, that are metabolized primarily
via CYP2B6. An initial study examin-
ing the potential influence of genetic
factors in CNS toxicity and drug clear-
ance of efavirenz therefore included
analysis of polymorphisms in CYP2B6
and several other candidate genes. 

This analysis involved antiretrovi-
ral-naive patients who had been ran-
domized to receive efavirenz in ACTG
study A5095 and its substudy
A5097s. In study A5095, patients had
received efavirenz 600 mg once daily,
abacavir, or both, in combination with
zidovudine and lamivudine. The
efavirenz and abacavir were double-
blinded. The A5097s substudy
focused on characterizing efavirenz
CNS adverse effects and pharmacoki-
netics, and 202 of the 303 subjects
were randomized to efavirenz. Data
from the pharmacokinetics study
showed that efavirenz plasma levels
were greater in both Hispanic patients
and black patients than in white
patients, although there were relative-

ly few Hispanics in this study
(Ribaudo et al, 11th CROI, 2004). The
median values for area under the con-
centration-time curve from 0 to 24
hours (AUC0-24) were 66, 58, and 46
µg•hr/mL, respectively (P≥.001 for
all), although there was considerable
overlap in pharmacokinetic parame-
ters among the groups. 

A CYP2B6 G-to-T polymorphism at
position 516 was strongly associated
with efavirenz plasma levels. As
shown in Figure 1, the TT genotype
predicted greater efavirenz AUC val-
ues among all subjects, as well as in
white patients and in black patients
separately (Haas et al, AIDS, 2004).
This polymorphism was significantly
more frequent in black patients (20%
TT homozygotes) than in white
patients (3% TT homozygotes), which
may explain the finding of higher
plasma efavirenz concentrations in
the black patient population. Other
genetic analysis from this study sug-
gested that CYP3A4 and CYP3A5 SNPs
may also be weakly associated with
efavirenz levels. This association
between CYP2B6 G516T and plasma
efavirenz exposure was subsequently
validated in a larger group of patients
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International AIDS Society–USA Topics in HIV Medicine

from ACTG study 384, including in
Hispanic, black, and white patients
analyzed separately (Haas et al, 12th
CROI, 2005). 

Careful assessment of CNS side
effects by questionnaires in study
A5097s showed that the T allele at
CYP2B6 position 516 was associated
with significantly greater adverse CNS
experiences during the first week of
efavirenz therapy, although this differ-
ence disappeared at later time points
(Figure 2; Haas et al, AIDS, 2004). Thus
the CYP2B6 T516T variant, which is
more common in black than in white
individuals, is associated with higher
efavirenz plasma levels and greater
frequency of CNS adverse events. It
must be emphasized that black
patients did not have more CNS side
effects in the ACTG substudy.

Can Genetics Predict Risk for
Efavirenz Resistance During
Treatment Interruption?

Efavirenz has a relatively long half-life
and a low genetic barrier to viral drug
resistance. These factors have raised
concern that when a regimen contain-
ing efavirenz is completely interrupt-
ed, the persistence of the drug beyond
clearance of the other drugs in the reg-
imen may pose the risk of developing
efavirenz resistance—that is, through
exposure of virus to what is essential-
ly efavirenz monotherapy. Researchers
thus used modeled data from the
study described above to predict how
long efavirenz concentrations would
persist above the protein-adjusted
95% inhibitory concentration (IC95)
according to CYP2B6 genotype (Haas
et al, 12th CROI, 2005). Greater time
above the inhibitory level during drug
clearance in the absence of the viral
suppression provided by antiretroviral
therapy is likely to increase the risk for
emergence of efavirenz-resistant HIV
variants. Elevated efavirenz concentra-
tions were predicted to persist for pro-
longed durations in most patients with
the TT genotype and to remain above
the IC95 for at least 21 days in half of
these patients (Figure 3). Studies
examining actual levels of efavirenz

according to genotype in patients
stopping therapy will need to be deter-
mined to confirm this prediction. 

Can Genetics Predict Liver
Toxicity Associated With
Nevirapine?

Nevirapine can cause hepatotoxicity.
As noted above, a recent report sug-
gested an association between HLA-
DRB1*01 and nevirapine-associated
hypersensitivity, which included hep-
atitis, in many patients (Martin, AIDS,
2005). Additional studies were con-
ducted to assess the potential role of
drug metabolism and transporter
genes. As with efavirenz, nevirapine is
primarily metabolized by CYP2B6; it
has not been recognized as a sub-
strate for P-glycoprotein. In a study
performed in South Africa (FTC-302),
grade 3 or 4 liver enzyme elevations

occurred in 17% of nevirapine recipi-
ents. Researchers thus explored the
potential association of MDR1,
CYP2B6, CYP3A4, and CYP3A5 SNPs
and nevirapine hepatotoxicity in a
case-control study using data and
specimens from this study (Haas et al,
12th CROI, 2005). Cases and controls
were matched for age, race, sex, pre-
treatment CD4+ cell count, and pre-
treatment plasma viral load. Patients
with the MDR1 position 3435 CT or
TT genotypes were significantly less
likely to have liver toxicity than those
with the CC genotype, suggesting a
potential protective effect of the T
allele at this position. 

The researchers examined this
potential association with nonnucleo-
side reverse transcriptase inhibitor
(NNRTI) hepatotoxicity in their own
clinical population at Vanderbilt
University and observed a similar pro-
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Figure 3. Predicted plasma efavirenz levels according to the CYP2B6 position 516 polymor-
phism (GG [top], GT [middle], or TT [bottom]) in the AIDS Clinical Trials Group A5097s study
population. Dashed horizontal lines indicate the protein-adjusted efavirenz 95% inhibitory
concentration. Adapted with permission from Haas et al, 12th CROI, 2005.
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tective effect of the T allele. As noted,
the P-glycoprotein pump encoded by
MDR1 is found at many sites in the
body, including the brain, where it
functions to keep drugs from crossing
the blood-brain barrier; it is also pre-
sent in the liver. However, nevirapine
is known to achieve high concentra-
tions in the brain and the placenta
and thus had not been thought to be a
substrate for P-glycoprotein. Cell cul-
ture studies have since shown that P-
glycoprotein does in fact pump nevi-
rapine out of cells, albeit in a less effi-
cient manner than is observed with

other drugs (eg, protease inhibitors,
digoxin) known to be P-glycoprotein
substrates. These findings suggest
that SNPs in the MDR1 gene may
indeed affect the risk for nevirapine
liver toxicity and suggest a possible
mechanism. 

Can Genetics Predict Long-term
Response to Efavirenz? 

Haas and colleagues subsequently
examined the potential genetic corre-
lates of long-term response to
efavirenz in patients enrolled in ACTG
study 384 (Haas et al, 12th CROI,
2005). In this study, treatment-naive
patients were randomized to receive
either efavirenz 600 mg once daily,
nelfinavir 1250 mg twice daily, or
both, in combination with either
zidovudine/lamivudine or didano-
sine/stavudine. The efavirenz and nel-
finavir were double-blinded. Data
from patients followed up for as long
as 3 years were available from this
study. Somewhat surprisingly, no
associations were observed between
CYP2B6 SNPs and long-term respons-
es to efavirenz. In contrast, as shown
in Figure 4, MDR1 position 3435 TT
genotype was associated with signifi-
cantly less virologic failure on
efavirenz. No differences among

genotypes were observed for treat-
ment failure due to toxicity or all-
cause treatment failure. The MDR1 T
allele at position 3435 was also a sig-
nificant predictor of decreased
likelihood of virologic failure with
emergence of efavirenz resistance
(P=0.05), with an odds ratio (OR) of
0.6 per T allele, whereas age, race,
sex, baseline CD4+ cell count, and
baseline plasma viral load were not
significant predictors. This provoca-
tive finding needs to be validated in
other studies. 

Can Genetics Predict Nelfinavir
Drug Levels and Treatment
Response?

Nelfinavir is metabolized via CYP2C19,
and it is known that genetic variants of
the CYP2C19 gene can result in a poor
drug metabolism phenotype. This is
most frequent among Asian popula-
tions. Analysis of nelfinavir levels
among participants from ACTG 384
showed that those with GA or AA geno-
types at CYP2C19 position 681 had
higher AUC values than GG homozy-
gotes (Figure 5, left; Haas et al, 12th
CROI, 2005). There was also a trend
toward more favorable virologic
responses on nelfinavir in subjects with
the GA genotype (Figure 5, right). 
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Can Genetics Predict nRTI-
Associated Peripheral
Neuropathy? 

In the ACTG 384 study, peripheral neu-
ropathy was much more common
among patients randomized to receive
didanosine/stavudine than among
those who received zidovudine/lamivu-
dine. Peripheral neuropathy associated
with nRTIs is the result of toxicity to
mitochondria. Mitochondrial DNA
from different individuals can be clas-
sified according to distinct hap-
logroups, which are specific heritable
patterns of polymorphisms in the
mitochondrial genome. There are 9
mitochondrial haplogroups that have
been identified in persons of European
ancestry. Analysis of risk for peripheral
neuropathy by mitochondrial hap-
logroup among 137 white (European
ancestry) patients in the ACTG 384
study who received didanosine/stavu-
dine showed that patients with hap-
logroup T, who constituted 9% of study
participants of European ancestry, had
a significantly increased risk of devel-
oping neuropathy (Figure 6; Hulgan et
al, 12th CROI, 2005). By multivariate
analysis, independent predictors of

peripheral neuropathy were random-
ization to didanosine/stavudine (OR,
2.57; P=0.003), age at randomization
(OR, 1.05 per year; P=0.005), and
haplogroup T (OR, 2.89; P=0.02). 

Conclusion

Associations between human genetics
and HIV treatment responses are
increasingly being described. Refining
and expanding our knowledge of geno-
types and their interaction with drug
therapies will ultimately enable us to
tailor drug treatments to individuals,
whether the treatment be antiretrovi-
ral, antihypertensive, antidepressant,
or otherwise. Since an individual’s
genetic profile does not change over
time, genetic testing performed at one
time point may help inform both cur-
rent and future choices of pharmaco-
logic agents for the individual. On a
global level, the pharmacogenomic
knowledge base is likely to be of con-
siderable importance in helping to
anticipate complications of antiretrovi-
ral drug treatment in ethnic popula-
tions that may not have been well rep-
resented in drug registration trials.

Presented in March 2005. First draft pre-
pared from transcripts by Matthew Stenger.
Reviewed and updated by Dr Haas in July
2005. Dr Haas thanks the many HIV-infect-
ed individuals who volunteered for these
pharmacogenomic studies. 
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well on antiretroviral therapy; and
third, it helps explain the unique
mode of evolution of HIV in which all
of the major variants that have arisen
during the course of an infection per-
sist indefinitely.

Establishment of Stable Latent
Reservoir

The establishment of a reservoir of
latently infected CD4+ cells is a result
of the normal physiology of the
immune system. Most of the T cells in
the body are in a resting state; approx-
imately half are naive cells (cells that
have not yet responded to any foreign
antigen), and the remainder are mem-
ory cells (cells that have previously
responded to some antigen). The cells
circulate throughout the lymphoid tis-
sues until they encounter an antigen
that they recognize, after which they
undergo blast transformation, prolifer-
ate, and carry out their functions.
Some of the cells survive and revert
back to a resting state as long-lived
memory T cells, cells that allow the
host to respond to the same antigen
again in the future. 

In HIV infection, the virus repli-
cates preferentially in activated
CD4+ cells and tends to kill them
very quickly. However, some of the
activated cells can become infected as
they are in the process of reverting
back to a resting state, resulting in a
stably integrated viral genome in a
long-lived memory T cell. Conditions
for HIV gene expression are unfavor-
able in resting cells; for example, host
transcription factors such as nuclear
factor-κß and nuclear factor of acti-
vated T cells, which are necessary for
high-level HIV gene expression, are
excluded from the nucleus in resting
CD4+ cells. The result of infection in
this case is a stably integrated but
transcriptionally silent form of the

the entire HIV genome arises on a
daily basis. In the presence of a selec-
tive advantage—for example, subopti-
mal antiretroviral therapy—preferen-
tial replication of resistant mutants will
result in a outgrowth of a drug-resistant
viral population. 

Whereas active cycles of replica-
tion produce most of the steady-state
viremia in an untreated patient, some
of the virus in plasma is released by
stable reservoirs of HIV. One of these
stable reservoirs consists of CD4+
cells infected at some time in the past
that carry a latent form of the virus.
With appropriate immune stimula-
tion, these cells can subsequently
become activated and produce virus.
Although the amount of virus pro-
duced by the activation of these
latently infected cells is quantitatively
insignificant, this latent reservoir is
nevertheless clinically important for 3
reasons: first, it renders HIV infection
intrinsically incurable with current
antiretroviral therapy alone; second, it
helps explain what is happening viro-
logically in patients who are doing

Perspective

Scientific Rationale for Antiretroviral Therapy in 2005:
Viral Reservoirs and Resistance Evolution

It has become clear that there are 2
distinct sources of viremia in HIV-
infected individuals and that under-
standing the differences between them
is important for making correct deci-
sions about antiretroviral therapy. In an
untreated patient, most of the plasma
virus is produced by active rounds of
replication in permissive cells, such as
activated CD4+ cells; this is an
extremely dynamic process, with
many new cells being infected each
day, replacing those killed by infection.
In each newly infected cell, the error-
prone process of reverse transcription
of the HIV genome is occurring, gener-
ating mutations that can lead to drug
resistance. Indeed, in a patient with a
plasma HIV RNA level of 30,000
copies/mL, every possible mutation in
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Hope for a cure for HIV-1 infection was dampened by the discovery of a
latent form of the virus that persists in resting CD4+ cells. This reservoir of
latently HIV-infected resting memory T cells represents an archive of viral
genotypes produced in an individual from the onset of infection. Entry into
the reservoir is stopped with suppressive antiretroviral therapy, but the
archived viruses are capable of reinitiating active infections, are released
continuously from this reservoir, and can cause viral rebound if antiretrovi-
ral therapy is stopped. Studies of residual low-level viremia (<50 HIV RNA
copies/mL of plasma) in the setting of effective antiretroviral therapy indi-
cate that such viremia is largely caused by activation of the latently infect-
ed cells and the release of virus from this and other stable reservoirs. These
studies support the notion that the stability of the latent reservoir is con-
sistent with the long life span of resting memory T cells, rather than reflect-
ing rounds of active replication under suppressive antiretroviral therapy
that replenish the reservoir. There may be other stable reservoirs in addition
to the resting T-cell pool, further complicating the problem of eradication.
This article summarizes a presentation on viral reservoirs and viral evolution
by Robert F. Siliciano, MD, PhD, at the International AIDS Society–USA
course in New York in March 2005



virus in a cell that is designed to live a
long time: a perfect recipe for viral
persistence. If these cells are reacti-
vated in the future, they can begin to
produce virus.

Latently infected cells are present
in all infected individuals, at a fre-
quency of approximately 1 per mil-
lion resting CD4+ cells. Virus in
these cells is not eradicated during
antiretroviral therapy. This latent
reservoir appears to be extremely sta-
ble. The best estimates of the decay
of the viral population in this latent
reservoir, based on studies in patients
in whom antiretroviral therapy has
reduced plasma HIV RNA levels to
below 50 copies/mL for as long as 7
years, indicate a half-life of 44.2
months. Based on these estimates,
eradication of HIV from the latent
reservoir would require 73.4 years of
suppressive therapy. 

Role of the Latent Reservoir in
Archiving Viral Strains

Actively replicating viruses in the plas-
ma of viremic patients are a complex
mixture of majority and minority vari-
ants that can be seen as participants
in replicative competition. In the
latent reservoir, there is a broader
group of variants that persist in a
manner that does not allow them to
engage in such competition. In
essence, this reservoir allows viruses
to drop out of the competition and
persist in a latent form, only to
reemerge at a later time. In viremic
patients, there is constant entry of
viruses of a wide variety of geno-
types—including viruses with drug-
resistance mutations, if they have
arisen—into the reservoir. There is no
marked change in reservoir size
because the high level of immune
activation that occurs with viremia
also results in increased emergence of
virus from the reservoir as the host
cells become activated. With initiation
of antiretroviral therapy, entry into the
reservoir is reduced. Exit from the
reservoir is also reduced, owing to the
decreased immune activation that
occurs in the setting of effective
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antiretroviral therapy. Nevertheless, a
small number of latently infected cells
become activated each day and
release virus, which can result in viral
rebound if antiretroviral therapy is
stopped. 

Thus the latent reservoir is an
archive of the viral genotypes that
have been produced in an individual
from the onset of infection. Figure 1
provides an example of the complex
mixture of genotypes present in the
reservoir. The patient represented
received zidovudine beginning in the
early 1990s, followed by the addition
and substitution of a number of other
drugs. After breakthrough viremia
occurred in 1998, all drugs then being
used were switched to a new 4-drug
regimen, and the patient has been
doing well on this regimen. The bot-
tom portion of Figure 1 shows results
of genotypic analysis of HIV isolates
from the resting memory T-cell reser-
voir in this patient, organized accord-
ing to presence of resistance muta-
tions. Each horizontal entry repre-
sents an independent viral clone. 

This picture of the types of virus
present in the individual differs from
that of a routine clinical genotyping of
plasma virus, which shows a popula-
tion average of circulating genotypes.
Analysis of individual clones of virus
in the latent reservoir reveals a wide
variety of genotypes. Wild-type virus
is present, and likely represents virus
sequestered very early in the patient’s
infection, since these strains are at a
large competitive disadvantage in the
context of antiretroviral therapy. Also
present are viruses with resistance
mutations that reflect exposure to var-
ious drugs in the patient’s treatment
history. All of the viruses in the latent
reservoir have the potential to emerge
at some point in the future. Wild-type
virus, which in the absence of
antiretroviral therapy has a competi-
tive advantage against many strains
with resistance mutations, reemerges
as the dominant plasma virus when
patients are taken off failing antiretro-
viral therapy. The latent reservoir
appears to be the source of this
reemergence. 

The latent reservoir allows the virus
in an individual to evolve in a unique
way. With HIV, what occurs is not sur-
vival of the fittest, but survival of all
major forms that have been generat-
ed, and active replication of the forms
that are the most fit under the current
conditions. This situation needs to be
taken into account in strategies for
antiretroviral treatment. For example,
the use of nevirapine to prevent moth-
er-to-child transmission of HIV in
developing countries results in emer-
gence of nevirapine-resistant virus in
most mothers after the single dose of
nevirapine, with the resistant variants
appearing to disappear over time.
However, they are likely to be archived
in the latent reservoir and will have
the potential to reemerge if nevirap-
ine, or other nonnucleoside reverse
transcriptase inhibitors with similar
resistance profiles, are subsequently
used in an antiretroviral regimen.
Similarly, the observation that wild-
type virus may reemerge as the domi-
nant plasma virus when antiretroviral
therapy is stopped in patients in
whom therapy is failing contributed to
the notion of strategic treatment inter-
ruptions to regain viral susceptibility to
antiretroviral drugs. However, the
resistant strains are likely to have been
archived and to reemerge when drugs
are restarted. Patients in whom this
strategy has been attempted did not
have better outcomes as a result of
treatment interruption. 

Studies of Residual Viremia in
Effective Antiretroviral Therapy 

With the initiation of antiretroviral
therapy, viremia is reduced from the
original setpoint of replication in an
individual to some point below the
assay detection limit of 50 RNA
copies/mL. Whether there is residual
active viral replication under such ther-
apy remains controversial. However,
even if it were possible for antiretro-
viral therapy to be 100 percent effec-
tive in preventing new infection of sus-
ceptible cells from the moment treat-
ment was initiated, there would still be
residual low-level viremia, detectable
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Figure 1. Right: Antiretroviral
treatment and plasma HIV RNA
level over time in one patient.
Arrow indicates period of
breakthrough. Bottom: Results
of recent clonal genotypic anal-
ysis of HIV in the latent reservoir
of the same patient showing
persistence of archival wild-type
viruses (Wt) and viruses with
drug resistance mutations (indi-
cated as colored boxes: purple,
nelfinavir; red, zidovudine; dark
blue, lamivudine).
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only with special research assays. This
residual viremia results from the
release of virus from latent reservoirs.
This level of viremia can be termed the
“release point,” representing the
amount of virus released from the
reservoir without any additional cycles
of replication. This point represents the
best that can ever be expected from
antiretroviral therapy in terms of
reduction in viremia. Determining how
close current antiretroviral therapy is to
achieving reduction to this release
point is important because any residu-
al replication can generate drug-resis-
tant variants and replenish the latent
reservoirs. In a recent study, phyloge-
netic analyses of plasma virus and
virus from resting memory T cells were
performed in patients who had been
doing well on antiretroviral therapy for
an average of 3 years (Nettles et al,
JAMA, 2005) Plasma and reservoir
samples were taken at baseline; plas-
ma samples were then taken every
other day for 3 months and 
follow-up samples from the latent
reservoir were obtained at regular
intervals. As shown in Figure 2, the
genetic sequences of the plasma and
reservoir viruses are intermingled and
often identical, consistent with the
idea that the source of the plasma virus
in the residual viremia observed in the
patient is predominantly the infected
resting T-cell pool. No resistance muta-
tions to the drugs in the patient’s
antiretroviral regimen were observed,
despite the fact that a single mutation
could produce high-level resistance for
2 of the drugs in the regimen. 

Such findings suggest that residual
viremia in patients on potent anti-
retroviral therapy may be due to  the
release of virus from the latent reser-
voir and that such viremia can occur
for prolonged periods without viral
evolution (including resistance muta-
tions). In addition, such findings sup-
port the notion that lifelong control of
HIV infection is possible if highly
active regimens can be maintained,
and if suboptimal treatment—and
consequent emergence of resistant
virus—can be avoided. 

Although the above results suggest
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that there can be residual viremia
without viral evolution in patients on
potent antiretroviral therapy who
have viral loads reduced to below
assay detection limits, many patients
experience transient elevations of
viremia into the detectable range
(blips). The source of virus in the blips
remains unclear. Blips are common,
having been detected in 10% to 40%
of patients doing well on antiretroviral
therapy, and available evidence has
suggested that they do not necessari-
ly predict treatment failure. However,
there has been concern that these
blips may represent viral evolution
through active replication and may
thus result in the increased emer-
gence of resistance to ongoing regi-
mens. Much of the data on these tran-
sient elevations are from studies using
relatively infrequent sampling. The
frequent sampling performed as part
of the above-mentioned study provid-
ed an opportunity to more closely
evaluate characteristics of the viral
blips. Blips were detected in the
majority of patients examined; they
were low in magnitude, typically at an
HIV RNA level below 200 copies/mL,
and brief in duration, generally resolv-
ing within 2 to 3 days. These increas-
es were more common in some
patients than in others but showed no
correlation with concurrently mea-
sured plasma levels of antiretroviral
drugs or with intercurrent illness or
vaccinations. 

Genotyping showed that no new
resistance mutations appeared during
or after the blips, with any resistance
mutations found in the samples having
been present in patients at baseline.
These findings are consistent with the
notion that viral blips represent normal
biologic variation or statistical variation
around a mean setpoint value that is
below 50 copies/mL. However, blips
that are greater than 200 copies/mL or
that are reproducible on sequential
testing are a greater cause for concern
in terms of the potential for ongoing
active replication and generation of
resistant mutants. 

With regard to stable viral reser-
voirs, it is possible that reservoirs

other than the resting T-cells exist.
Such other stable reservoirs would
further complicate the problem of
HIV eradication.

Conclusion

Both ongoing replication and viral
release from stable reservoirs con-
tribute to viremia in infected individu-
als. Antiretroviral therapy largely
stops ongoing replication. The low-
level viremia that continues despite
antiretroviral therapy and the (small-
er-magnitude) viral blips that occur in
many patients do not depend on the
presence of new drug resistance
mutations, resulting from rounds of
active replication; they may instead
largely reflect viral release from stable
reservoirs. Most blips may represent
normal biologic and statistic variation
around mean HIV RNA levels of below
50 copies/mL, rather than clinically
significant elevations in viremia.
However, blips that are greater than
200 copies/mL or reproducible on
independent or sequential testing are
a greater cause for concern. 

Findings in the studies of viremia
in patients with plasma HIV RNA lev-
els below 50 copies/mL indicate that
there can be viremia without viral evo-
lution and thus suggest that lifelong
control of viral replication is possible. 

Presented in March 2005. First draft pre-
pared from transcripts by Matthew Stenger.
Reviewed and updated by Dr Siliciano in
August 2005.
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infection can be asymptomatic in chil-
dren for many years. With the use of
antiretroviral therapy, many perinatal-
ly infected children are now well into
adolescence. Indeed, half of the HIV-
infected children in some of the
cohorts that formed the original pedi-
atric programs are now adolescents.
Clinically, these adolescents may be
sicker, but present with many of the
same issues regarding sexual relation-
ships and drug treatment adherence
as do others their age. 

Youth Susceptibility to HIV

Factors affecting youth susceptibility
to acquiring HIV infection include
behavioral, biologic, and socioeco-
nomic factors. One behavioral factor
is that a large proportion of young
people in the United States are sexu-
ally active. According to the  CDC, half
of US high school students (including
those in grades 9 through 12) have
had sex (CDC, MMWR, 2004). By the
time they are in 12th grade, 70% of
teens have had sex. Another behav-
ioral factor is that relationships
between young people are often
marked by a gender power imbal-
ance, wherein it is more difficult for
young women to insist on condom

In the United States, 50% of new HIV
infections occur among 13- to 24-
year-olds. This group accounts for
20,000 new infections annually, or on
average, 1 every hour. Two thirds of
these youth contract HIV sexually,
and more than 60% of new infections
are in young women. Approximately
75% of HIV-infected youth are in
racial or ethnic minority groups. More
than one third have not been tested
for HIV infection. Approximately
80% of homosexual HIV-infected
youth are unaware of their infection
status (Centers for Disease Control
and Prevention [CDC] 2004; Valleroy
et al, JAMA, 2002). 

In addition to the new infections in
America’s youth, a growing number of
perinatally infected children are sur-
viving into adolescence. In the early
1980s, it was thought that perinatally
acquired HIV infection was a disease
of infants and that children did not
exhibit the same protracted course of
disease without clinical symptoms
that adults exhibited. However, it is
now known that the course of HIV
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HIV in Adolescents and Young Adults: Half of all New Infections
in the United States

Half of new HIV infections in the United States are in individuals aged 13 to
24 years, accounting for 20,000 new infections annually, or 1 every hour.
Two thirds of infected youth contract HIV sexually, and more than 60% of
new infections are in young women. Approximately 75% of infected youth
are in racial or ethnic minority groups. More than one third of HIV-infected
young people have not been tested for HIV infection, and the majority of
homosexual HIV-infected youth are unaware of their infection status.
Increased efforts are needed in comprehensive sex education, including
safer sex practices, bringing young people into health care networks,
increasing health care provider awareness of risk, and extending counseling
and testing to young people. This article summarizes a presentation by
Donna Futterman, MD, at the 7th Annual Clinical Conference for Ryan
White CARE Act Title I, II, III, and IV Grantees, held in August 2004 in
Washington, DC. 

use or other safer sex practices, par-
ticularly when they are involved with
older men. 

There are several biologic factors
contributing to youth susceptibility to
HIV. The immature cervix of a young
woman is lined with single-layer
columnar cells that increase vulnera-
bility to infection compared with the
multilayer squamous cell structure in
the cervix of an older woman.
Sexually transmitted diseases (STDs)
in the young are also more likely to be
asymptomatic—for example, inflam-
matory diseases, such as chlamydial
infection, can often go undetected in
young women—and both ulcerative
and inflammatory STDs can facilitate
HIV transmission. HIV is more effi-
ciently transmitted from men to
women. It is thought that the majori-
ty of cases of HIV transmission in
women occur through the cervix, but
the percentage that results from inva-
sion of the vaginal wall remains
unclear. With regard to female-to-
male transmission, the urethral open-
ing in the penis is the main site of
acquisition, and this location obvious-
ly presents a much smaller vulnerable
surface area than that found in
women. The higher rate of transmis-
sion to uncircumcised men indicates
that the lining of the foreskin may be
comparable to the cervix in terms of
vulnerability to infection.

Socioeconomic factors putting
youth at risk include the fact that they
are the least-insured segment of the
population and are thus liable to
receive less than adequate health care
and support. In addition, much of the
youth sex education is inadequate.
From a public health standpoint alone,
it is crucial that young people learn the
methods of safer sex. Further, the lack
of confidentiality in health care is a
problem for younger people. Many
rely on confidentiality in the health
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Dr Futterman is Director of the Adolescent
AIDS Program and Professor of Clinical
Pediatrics at Albert Einstein College of
Medicine in Bronx, NY.
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care setting in order to access health
care, and confidential care is an
important component of adolescent
medicine with regard to sensitive
issues such as sexuality, pregnancy,
and substance abuse. Confidentiality
is not inviolable in situations in which
individuals are endangering them-
selves or others, and every effort
should be made to involve parents or
other caretakers when necessary.
However, confidentiality is a starting
point for bringing young patients in to
receive the care that they need.

Sexual Transmission Among
Youth

Epidemiologic characteristics of HIV
transmission in youth include a wide
variation in the number of sexual part-
ners among those infected. Half of the
infected young women in the
Adolescent AIDS Program at
Children’s Hospital at Montefiore in
Bronx, New York, over the last 15
years reported having only 1 sexual
partner. Thus, one of the commonly
disseminated messages about reduc-
ing risk—reduce the number of part-
ners—turns out to not be protective in
some settings. In fact, it has been
reported that being married is one of
the leading risk factors for HIV acqui-
sition in women in some areas in
Africa. Thus, women can be at risk for
HIV infection even if they have only 1
sexual partner. Overall, three quarters
of HIV-infected young women were
unaware that the partner from whom
they acquired the infection was at risk. 

Among young men, male-to-male
sex remains the leading risk behavior.
In this regard, it is important to rec-
ognize that sexual orientation does
not necessarily equal sexual behavior.
Many young men who ultimately will
be heterosexual experiment sexually
with other men; others may experi-
ment with other men long before
they self-identify as homosexual; and
others confidently identify them-
selves as gay but have not yet had sex
with another man. These distinctions
are important for discussion and
counseling, which should focus on

behaviors as well as orientation.
Figure 1 shows a sexual transmis-

sion network from a small town in
upstate New York, where an outbreak
of HIV infection was not expected.
The blue square in the center repre-
sents a young man with HIV infection,
and every circle to which the square is
connected represents a woman with
whom he had sex. The blue circles
indicate those contacts who acquired
HIV infection; the sexual contacts of
those women and their HIV infection
status are also shown. The young man
at the center of this network was a
drug dealer, who also offered the
women gifts and clothing. Most of the
women did not know that the man
might be putting them at risk, and
they may have been unaware that he
was also having sex with many other
women. 

Most HIV transmission does not
occur as in this example, featuring 1
“supertransmitter” with a large num-
ber of sexual partners. However, there
is reason to suspect the existence of
numerous transmission networks that

are similar (although smaller) to this
in inner cities and elsewhere. For
example, the presentation at one clin-
ic of numerous HIV-seropositive young
women from the same ZIP code may
indicate that sexual networks are
involved. Years ago, many clinicians
would hesitate to think about partner
notification when seeing a new
patient, because it seemed in some
way contrary to the patient’s best
interest. This type of thinking must be
eschewed for the sake of preventing
new cases, and the tried–and-true
public health techniques of identify-
ing cases and contacts should be
adopted when appropriate. A recent
report from North Carolina of a group
of young African-American men
acquiring HIV infection through col-
lege sexual networks emphasizes the
need for vigilance in this regard (CDC,
MMWR, 2004)

With regard to men who have sex
with men, the landmark study con-
ducted by the CDC from 1994 to 1998
showed that of a random sampling of
3449 males aged 15 to 22 years who

HIV–

Female Male Infant

HIV+

Not  
Tested

Figure 1. HIV contact case investigation, Chautauqua County: December 1997. Sexual net-
work showing HIV transmission in a town in New York. Lines connect sex partners. Courtesy
of the New York Department of Public Health.
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reported having sex with men, 7%
were HIV seropositive. (Valleroy et al,
JAMA, 2002) This HIV seroprevalence
rate is higher than that in Haiti, for
example, which has been declared a
focus country for the President’s
Emergency Plan for AIDS Relief.
Among African American men in the
CDC sample, the seroprevalence rate
was 14%, higher than the estimated
seroprevalence in Kenya. Among 15-
to 19-year-old men in the CDC study,
6% were HIV seropositive. Among all
infected individuals in this study, 82%
were unaware of their infection status.
Of those infected, 87% reported hav-
ing anal sex with a man and 31%
reported unprotected receptive anal
sex. The fact that 61% reported having
sex with a woman emphasizes that
both opposite-sex and same-sex sexual
experimentation is common among
youth who ultimately identify them-
selves as homosexual. Homosexual
youth today live with psychosocial
pressure that adds to the pressures
posed by adolescence per se. Societal
prejudice against homosexuality, cou-
pled with challenges in accessing com-
prehensive sex education and preven-
tion information, discourages the
development of the self-love and self-
motivation that can form the basis of
safer-sex practices. 

Dr Futterman and colleagues at the
Adolescent AIDS Program have identi-
fied history of sexual abuse and hav-
ing a parent with HIV infection as risk
factors for infection in young people.
There is a high frequency of history of
sexual abuse among young people of
both sexes infected with HIV. At the
Adolescent AIDS Program, rates of
sexual abuse range from 25% to 40%.
Safer-sex behavior depends on some
degree of self-motivation and self-love,
and unless young people (or adults)
have worked through the conse-
quences of sexual abuse, it is difficult
for them to successfully maintain
safer-sex practices in later life.

In a study conducted at the Adoles-
cent AIDS Program, 20% of HIV-infect-
ed young people who were infected
sexually knew that at least 1 parent
had HIV infection. Identification of this

risk group emphasizes that vulnerable
youth are vulnerable to acquiring HIV
infection. Young people growing up
with a parent who is sick, who uses
drugs, or who is otherwise “absent” are
vulnerable because they lack a sup-
portive and involved parent. In addi-
tion, geography is destiny in the sense
that adolescents growing up in a neigh-
borhood with high rates of HIV infec-
tion are generally more vulnerable
because their sexual involvement with
partners from their neighborhood puts
them at greater risk than would the
same behaviors in a location with low
HIV infection rates. There is no doubt
that there is a heightened vulnerability
among young people growing up in
neighborhoods that are poor and with-
out resources and that have high rates
of substance abuse. 

After identifying the rate of HIV-
infected young people in the above-
mentioned study who were aware of
their parents’ HIV-seropositive status,
the interviewers found that less than
half of patients in the adult HIV clinic
who had teenage children had told
their children of their HIV status. Thus,
the 20% figure cited for the proportion
of young patients knowing that a par-
ent was infected very likely reflects a
low estimate of the number of HIV-
infected youth with at least 1 HIV-
infected patient.

Challenges in Adolescent HIV
and Other STD Care

Risk Awareness and Retention in
Care 

A primary challenge in care for at-risk
youth is increasing risk awareness
among health care practitioners.
Every STD program should provide or
have a link to HIV counseling and
testing services. Unfortunately, many
do not, which results in missed oppor-
tunities for diagnosis (Burstein et al,
Pediatrics, 2003). If linkage to health
care can be accomplished, the chal-
lenges are to retain the patients in
care, including guiding the transition
of patients from pediatric to adoles-
cent programs and from adolescent

Perspective - HIV in Adolescents and Young Adults Volume 13 Issue 3  August/September 2005  

to adult programs, and to provide
support regarding drug treatment
adherence. Success in these areas fre-
quently involves collaboration with
schools and community-based orga-
nizations and health programs. 

Treatment and Treatment
Adherence

The course of HIV disease in adoles-
cents is similar to that in adults, large-
ly because most adolescents are
infected after the immune system has
matured. Adolescents appear to have
more resilient immune systems, and
thus constitute an ideal target for early
antiretroviral intervention (Rudy et al,
J Adolesc Health, 2001). Treatment is
based on adult treatment guidelines,
depending on the Tanner stage of the
individual, (Working Group on
Antiretroviral Therapy and Medical
Management of HIV-infected children.
http://aidsinfo.nih.gov/, 2005). In the
Adolescent AIDS Program, the pre-
ferred approach to antiretroviral treat-
ment is to provide the best regimen
with the highest chance of adherence,
an approach termed “Keep It Simple
and Safe,” or “KISS.” The manner of
coping with disease and treatment
varies by stage of development; in gen-
eral, maturity enhances adherence.
One cognitive barrier to adherence in
young people is concrete, rather than
abstract, thinking: Although concrete
thought, which encourages following
rules, can actually aid adherence, for
the most part it is difficult for younger
patients to imagine the virus multiply-
ing in their bodies, to attach meaning
to the numbers used in assessing and
monitoring disease, and to feel the
need to keep taking medication while
they do not feel sick, especially if the
medication makes them feel unwell.
Other cognitive barriers include
decreased future orientation and a
limited understanding of medicines.
In addition, many young people do
not disclose their HIV serostatus to
their family and are therefore
deprived of potential support that
may improve adherence (Schietinger
et al, 2005).
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Identifying HIV-Infected Youth

Health care providers provide a key
role in identifying HIV-infected young
people. They occupy a unique position
at the intersection of case finding and
care, and the respect that they typical-
ly garner from young people and par-
ents can facilitate their activities in
this regard. Although the CDC, the
American Academy of Pediatrics, and
other bodies recommend routine test-
ing or offering of HIV testing to young
people, testing is still not standard
practice in many health care settings.

The Adolescent AIDS Program has
designed an HIV testing program that
is intended to facilitate the adoption
of HIV-related assessment into routine
practice in high-HIV-prevalence areas.
The initial step in the development of
the program was to determine the
degree to which HIV testing was not
linked to other STD care. Providers
were interviewed and data obtained
from 9 community health centers in
Bronx, New York. The majority of
providers performed HIV testing in
10% or less of their clients; they per-
formed Chlamydia testing in 20% to
50% (Figure 2). Based on the con-
tention that every person receiving a
Chlamydia test should also be tested

for HIV, interviews were then con-
ducted with providers and key staff to
identify barriers to offering HIV test-
ing. These barriers included the feel-
ing of a lack of skills, time constraints,
lack of appropriate staff training, and
the belief that their patients were not
at risk for HIV infection. 

In response to provider and
patient needs, a simple, rapid protocol
was designed for HIV counseling and
testing for use in high-prevalence
areas, called Assess, Consent, Test,
Support (ACTS). The program is con-
cise and comprehensive; its compo-
nents include a laminated pocket
guide, a manual for instruction and
reference (including keyed discussion
of talking points listed on the pocket
guide), and a tool kit containing
screening and consent forms and
patient materials. The program
includes meeting with key staff to dis-
cuss challenges and solutions and an
academic detailing session to train
providers to use the program. The
front of the laminated pocket guide is
reproduced in Table 1. New York State
has among the strictest counseling
and testing regulations, and the ACTS
system allows them to be met in 5
minutes. The time-constraint barrier
was minimized by removing preven-
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Assess for HIV Testing

• Note it is now standard practice to 
discuss HIV with all patients

– Explain benefits of testing for
patient’s health and prevention

– Describe HIV transmission: sex/
needles/perinatal

• Review risk screen or explain that HIV
testing is advisable if:

– You have ever had sex (esp. if 
condoms are not always used)

– You have ever used injection drugs
(especially  if sharing needles)

• If yes, recommend testing and assess
testing readiness

Consent

• Review DOH consent form: meaning
of positive and negative results, 
confidential vs anonymous testing,
names reporting, partner notification
and domestic violence screening

• Obtain consent

Test

• Describe/provide HIV test (blood, oral,
urine, or rapid)

• Make a plan to deliver results or have
patient wait for rapid results

Support During Testing and Afterward

• HIV-seronegative

– HIV testing by itself is not 
prevention: provide prevention
strategies and referrals

– Clarify if need to retest in 3 months
(window period)

• HIV-seropositive

– Provide support and link to care and
prevention

– Review HIV reporting, partner 
notification and domestic/partner
violence issues

Adapted from the pocket guide for the Assess,
Consent, Test, Support (ACTS) project of the
Adolescent AIDS Program at Montefiore
Medical Center (See www.adolescentaids.org).

Table 1. ACTS—A Rapid System for HIV
Counseling and Testing

Clinic 1 Clinic 2 Clinic 3 Clinic 4 Clinic 5 Clinic 6 Clinic 7 Clinic 8 Clinic 9

60%

50%

40%

30%

20%

10%

0%

HIV Test Papanicolaou Test Chlamydia Test

Figure 2. Frequency of HIV, Papanicolaou, and chlamydia testing in 9 clinics in Bronx, New
York. Date are from Futterman D and Meissner P (personal communication)
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that although it is not easy and cer-
tainly not always convenient, it is
nonetheless necessary. Issues arising
for youth with older sexual partners
need to be addressed. Information on
the links among sex, STDs, and HIV
and the link between prevention and
testing needs to be delivered to young
people in ways that they can easily
access and understand. The Adolescent
AIDS Program has attempted to convey
these messages through the intermit-
tently published magazine “The Deal,”
which talks to kids about sexuality in
language they use and understand and
does so in the context of other lifestyle
issues. (See www.adolescentaids.org.)
Other public health initiatives have
included social marketing campaigns
using radio, outdoor media, and hand-
outs to reach young people. 

Conclusion

Currently there is a sense of compla-
cency about the HIV/AIDS epidemic in
the United States, but the epidemic is
not over. It is now, officially, the worst
epidemic in human history. Here in
the United States, more than half of
the 40,000 new infections each year
are among the youth population, and
most of the young people who are
infected do not know it and are not in
treatment. Safer sexual practice is the
key to preventing HIV infection and
protecting America’s youth. 

tion and risk assessment from the
pretest counseling and testing pro-
gram. This is a controversial strategy.
If an individual site has time to fit risk
assessment and prevention counsel-
ing into its counseling and testing pro-
gram, it should do so; however, the
time constraint posed by offering all
of these components should not stand
in the way of the primary objective of
pretest counseling and testing. 

Barriers to HIV Prevention

A barrier to HIV prevention among
adolescents is how they think about
the need for prevention. “I don’t think
I have anything to worry about. I
assume they are negative. If they were
positive, they wouldn’t put you at risk.
You can tell a lot by appearance” is a
typical thought among adolescents in
regard to the HIV serostatus of a sex-
ual partner. This way of thinking is
often supported by society and cur-
rent American culture. Sex is com-
monly portrayed in the entertainment
media, but it is rarely accompanied
by the depiction of safer-sex prac-
tices. There is almost no social mar-
keting regarding HIV and its preven-
tion. In addition, physicians in many
areas are still unaware of the risk to
young people and are resistant to
offering testing. 

Still, some progress has been
made. As shown in Figure 3, the pro-
portion of sexually active high-school
students reporting condom use during
their most recent sexual intercourse
increased from 46% in 1991 to 63%
in 2003. Reality-based prevention pro-
grams that go beyond “abstinence
only” are needed to maintain and
improve the gains that have been
made. Safer-sex practice needs to be
discussed as a continuum, starting
with issues of communication regard-
ing readiness for sex and decision-
making for oneself and with one’s
partner. The possibility of abstinence
should be discussed, along with ways
to be sexually active without
exchanging body fluids (ie, outer-
course). Condom use needs to be dis-
cussed realistically, acknowledging

Presented in August 2004. First draft pre-
pared from transcripts by Matthew Stenger.
Reviewed and updated by Dr Futterman in
August 2005.

Dr Futterman has served as a scientific
advisor to OraSure Technologies.
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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.
Michael S. Saag, MD, of the University of Alabama at Birmingham, is editor in chief of the series, and Meg D. Newman, MD, of the
University of California San Francisco, is co-editor.

NEW! 

Management of Virologic Failure in
Treatment-Experienced Patients
Carlos Zala, MD, and Pedro Cahn, MD, PhD

Diagnosis and Management of Immune Reconstitution
Syndrome in HIV-Infected Patients
Jaime C. Robertson, MD, and Carl J. Fichtenbaum, MD

UPDATED!

Perinatal HIV: Special Considerations
Deborah Cohan, MD, MPH

The Importance of Viral Fitness and Drug Resistance
in Chronic and Recent HIV Infection
Mark A. Wainberg, PhD, and Dan Turner, MD

2005/2006 CME Courses
Improving the Management of HIV Disease® continues to focus on cutting-edge, scientifically rigorous agendas presented by leading
experts in the field. The one-day, advanced level CME courses scheduled for the remainder of 2005 through early 2006 are as follows:

For information about any of these programs, please contact the International AIDS Society–USA.
Phone: (415) 544-9400  •  Fax: (415) 544-9401 •  E-mail: info2005“at”iasusa.org •  Web Site: www.iasusa.org

New York, NY
Monday, October 17, 2005
New York Marriott Marquis
Chair: Douglas D. Dieterich, MD, 
Vice Chair: Roy M. Gulick, MD, MPH

Los Angeles, CA
Friday, February 24, 2006
Hilton Los Angeles/Universal City
Chair: Ronald T. Mitsuyasu, MD

Atlanta, GA
Monday, March 6, 2006
Westin Peachtree Plaza
Chair: Michael S. Saag, MD
Vice-Chair: Jeffrey L. Lennox, MD

New York, NY
Wednesday, March 15, 2006
New York Marriott Marquis 
Chair: Gerald H. Friedland, MD
Vice-Chair: Paul A. Volberding, MD

San Francisco, CA
Tuesday, April 4, 2006
San Francisco Grand Hyatt
Chair: Robert T. Schooley, MD
Vice-Chair: Stephen E. Follansbee, MD

Chicago, IL
Monday, May 8, 2006
Marriott Chicago Downtown
Chair: John P. Phair, MD
Vice-Chair: Harold A. Kessler, MD

Washington, DC
Friday, May 19, 2006
JW Marriott on Pennsylvania Avenue
Chair: Henry Masur, MD
Vice-Chair: Michael S. Saag, MD

Co-Organized Sessions at Scientific Meetings
The International AIDS Society–USA co-sponsors sessions at the annual Infectious Diseases Society of America (IDSA) meeting and at the
annual Interscience Conference on Antimicrobial Agents and Chemotherapy (ICAAC). The agendas feature current clinical issues and
controversies presented in interactive formats, with expert faculty using clinical decision points as springboards for discussion of new data
and updates in diagnostic and therapeutic issues in HIV management.

ICAAC 2005 The Interactive Session has been rescheduled
Washington, DC Current Issues and Controversies in HIV Infection Management

Chairs: Judith S. Currier, MD, and Diane V. Havlir, MD
Due to Hurricane Katrina and its devastating effect on New Orleans, the ICAAC organizers
have rescheduled the conference for December 16-19, 2005, in Washington DC. Please visit
www.icaac.org or www.iasusa.org for updated information about this interactive session.

IDSA 2005 Interactive Session Friday, October 7, 2005, 4:15 pm-6:15 pm
San Francisco, CA Clinical Management of HIV Infection

Chairs: Paul A. Volberding, MD, and Valerie E. Stone, MD
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Visit our Web site at www.iasusa.org for...

● New Cases on the Web presentations, including
“Clinical Management of Treatment-Experienced Patients
Presenting with Virologic Failure”

● Recent Issues of Topics in HIV Medicine

● Continuing Medical Education Courses:
Schedules and Agendas

● Treatment Guidelines


