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marked effect of HIV in increasing
HCV replication (Eyster, Blood, 1994).
Other data indicate a dramatic effect
of HIV infection in accelerating HCV
disease. In one study in 413 HIV-
seronegative patients and 116 HIV-
infected patients with HCV infection,
the 10-year incidence of cirrhosis was
2.6% in the former group versus
14.9% in the latter (P <.01) and the
mean time to cirrhosis was 23.2 years
versus 6.9 years (P <.001; Soto, J
Hepatol, 1997). In a recent study by
Sulkowski and colleagues in Baltimore
(12th CROI, 2005), 67 HIV/HCV-coin-
fected patients had paired biopsies
scored using Ishak criteria. With a
median time between biopsies of 2.8
years, an increase in fibrosis of 2 or
more stages was observed in 17
patients (28%), whereas only 4
patients (7%), all with stage 1 fibrosis
at baseline, had a decrease of 1 stage.
A 2001 meta-analysis of 7 studies on
the effect of HIV infection on HCV dis-
ease progression indicated a relative
risk of progression to cirrhosis of 2.92
with coinfection versus HCV infection
alone (Graham, Clin Infect Dis, 2001). 

Effect of HCV Infection on HIV
Disease

There are some data to indicate that
HCV coinfection somewhat blunts the
CD4+ cell increase observed in HIV-

In recent years hospitalizations asso-
ciated with liver complications and
injection drug use (IDU)-related com-
plications among HIV-infected
patients have increased. Much of the
increased morbidity is associated
with concurrent hepatitis C virus
(HCV) infection. Recent estimates sug-
gest that HCV infection is present in
30% of HIV-infected patients in the
United States, 50% in Spain, 33% in
Western Europe, and 50% in
Thailand. In a cohort of 1955 patients
in Baltimore, MD, HCV infection was
present in 45% of HIV-infected
patients, including 85% of those who
acquired HIV through IDU, 14% of
those infected through heterosexual
sex, and 10% of those infected
through male homosexual sex
(Sulkowski, Ann Intern Med, 2003).
HCV/HIV coinfection complicates
management of both diseases.

Effect of HIV Infection on HCV
Disease

Studies of stored blood samples from
HCV-infected patients with hemophil-
ia who subsequently acquired HIV
infection have shown a substantial
increase in HCV RNA following HIV
antibody seroconversion, suggesting a

Perspective

HIV and Hepatitis C Virus Coinfection: Bad Bedfellows

Hepatitis C virus (HCV) infection is common in HIV-infected individuals and
is responsible for increasing morbidity in these patients. HIV infection
increases HCV replication and accelerates progression of HCV disease. HCV
infection increases the risk of antiretroviral-associated hepatotoxicity and
the likelihood of withdrawal of antiretroviral treatment. HCV genotype 1 is
the predominant genotype in HCV/HIV-coinfected individuals living in the
United States. State-of-the-art treatment with peginterferon alfa plus rib-
avirin results in lower sustained HCV virologic response rates in patients
with genotype 1 infection than in those infected with other genotypes.
Data from studies of HCV infection treatment in coinfected patients are dis-
cussed, as are prospects for future therapy. This article summarizes a pre-
sentation on HIV/HCV coinfection by Robert T. Schooley, MD, at the
International AIDS Society–USA course in San Francisco in June 2005.

infected patients receiving potent
antiretroviral therapy (Greub, Lancet,
2000), although there are conflicting
findings in this regard. Further, the
relatively small blunting effect that
has been observed may not substan-
tially affect the overall immunologic
benefits of antiretroviral therapy.
More important from the perspective
of HIV treatment is the finding that
coinfection with HCV increases the
risk of antiretroviral-associated hepa-
totoxicity (Figure 1, top; Sulkowski,
Hepatology, 2002). Antiretroviral ther-
apy discontinuation rates have been
found to be greater in coinfected
patients than in patients without HCV
infection (Figure 1, bottom; Melvin,
AIDS, 2000). 

Issues in Treatment of HCV
Infection

An important factor to consider in
treating and developing therapies for
HCV infection is the high replication
rate of HCV, which is 10- to 100-fold
greater than that of HIV. Replication
occurs via an RNA-dependent RNA
polymerase that, like HIV reverse
transcriptase, is prone to error in the
genetic copying process. As a result,
HCV generates great genetic diversity
both in terms of viral subtypes and in
terms of variants within the host.
Indeed, the genetic variation between
the closest related HCV viral subtypes
is greater than that between the most
distantly related HIV subtypes identi-
fied. Although these characteristics
make the evolution of antiviral-resis-
tant strains of HCV very likely, it is
also the case that the virus, unlike
HIV, does not replicate via a DNA
intermediate inserted into the host-
cell genome. Thus, resistance is not
likely to be “archived” within host
cells, and the response to subsequent
use of the same antiviral(s) may not
be jeopardized to the same extent as
in the case of antiretroviral therapy.
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Concentrations of anti-HCV drugs in
the liver are key to achieving response.

Response to antiviral treatment for
HCV infection is typically assessed in
terms of end-of-treatment response
(ETR)-HCV RNA levels below assay
detection limits at the end of therapy,
and sustained virologic response
(SVR)-HCV RNA levels below the limit
of assay detection at 24 weeks after
the end of treatment. An SVR usually
indicates a low risk of recurrence—
that is, a high probability of virologic
cure. Rates of ETR and SVR reported
in the literature as of 2001 with inter-
feron alfa, peginterferon alfa-2a, or
peginterferon alfa-2b, with or without
ribavirin, in patients without HIV
infection are shown in Figure 2
(Shiffman, Clin Liver Dis, 2001).
Although interpretation of these data
must be qualified by the fact that there
were differences in the study popula-
tions providing the data, they do pro-

Perspective - HIV and Hepatitis C Virus Coinfection Volume 13 Issue 4  October/November 2005  

vide some idea of the overall ability to
achieve response with different regi-
mens and the degree to which ETR is
followed by either recurrence or SVR.
The current state-of-the-art anti-HCV
therapy treatment is peginterferon alfa
plus ribavirin, which may be associat-
ed with an ETR rate of 60% or more
and an SVR rate of approximately
50% in patients infected with HCV
subtype 1 without HIV coinfection. 

Factors that can affect response
rates are shown in Figure 3. HCV
genotype 1, the predominant type in
the United States, is associated with
lower response rates than are geno-
types 2 and 3, which predominate in
Europe. Other factors affecting
response include pretreatment plas-
ma HCV RNA level, age, race, weight
(likely reflecting differences in drug
exposure with standard dosing), ala-
nine aminotransferase level (activated
enzymes are a favorable sign), histol-

ogy, dose of ribavirin, and sex (also
likely reflecting differences in drug
exposure via body size). Among these
factors, several are of particular con-
cern in treating HIV-coinfected
patients. Patients with coinfection are
more likely to have infection with
HCV genotype 1, higher pretreatment
plasma HCV RNA levels, and more
advanced liver histology, and they are
less likely to tolerate full doses of rib-
avirin because of drug interactions
with antiretroviral agents.

Results of APRICOT, a trial of HCV
infection treatment in HIV-coinfected
patients, have recently been reported
(Torriani, N Engl J Med, 2004). In this
trial, coinfected patients received
interferon alfa 3 MIU 3 times weekly
plus ribavirin 800 mg daily (n=285);
peginterferon alfa 180 µg once week-
ly (n=286); or peginterferon alfa 180
µg once weekly plus ribavirin 800 mg
daily (n=289) for 48 weeks and were
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observed to week 72. Patients had to
have stable HIV disease, with or with-
out antiretroviral treatment, and they
had to have a CD4+ cell count of at
least 100/µL. Those with CD4+ cell
counts of 100/µL to 200/µL were also
required to have a plasma HIV RNA
level below 5000 copies/mL. On
intent-to-treat analysis, SVR defined
as HCV RNA below 50 IU/mL at week
72 occurred in 12% of the interferon
alfa plus ribavirin group, 20% of the
peginterferon alfa group, and 40% of
the peginterferon alfa plus ribavirin
group (P <.001 versus both other
groups). ETR and SVR rates were
lower in patients with HCV genotype
1 infection than in those with geno-
type 2 or 3 infection (Figure 4). 

A number of studies have shown
the value of early virologic response
in predicting long-term response. In
APRICOT, reduction of HCV RNA to
undetectable levels or by at least 2
log10 copies/mL at 12 weeks occurred
in 71% of patients receiving peginter-
feron alfa-2a plus ribavirin; of these,
56% had an SVR. Of the 29% of
patients without such early virologic
response, 98% had no SVR. This neg-
ative predictive value of 98% was
similar to that observed in other trials
of antiviral therapy for HCV infection
and suggests that the absence of
response at 12 weeks may permit
sparing the patient the remainder of
the treatment course if the patient is
experiencing significant toxic effects.

However, even partial response to
treatment can improve HCV infection
course, so the absence of full suppres-
sion of HCV replication should not
routinely prompt cessation of therapy. 

It is recognized that CD4+ cell
counts decrease during interferon alfa
treatment, and decreases were
observed in all treatment groups in
APRICOT (Figure 5). These decreases
are usually not accompanied by
changes in CD4+ cell percentage,
however, and levels in the treatment
groups in APRICOT increased at the

end of the treatment period. It is also
known that interferon alfa has anti-
HIV activity, and decreases in HIV
RNA of up to 1 log10 copies/mL were
observed in the trial.

Treatment of HCV infection in coin-
fected patients also has been exam-
ined in the AIDS Clinical Trials Group
(ACTG) 5071 study. In this trial, 132
patients received interferon alfa plus
ribavirin (n=66) or peginterferon alfa
plus ribavirin for 48 weeks, and were
followed up for 72 weeks. Ribavirin
was started at 600 mg daily and the
dose was increased by 200 mg each
month to a maximum of 1000 mg
daily, if tolerated. Patients were on sta-
ble antiretroviral therapy and had
CD4+ cell counts above 100/µL and
plasma HIV RNA levels below 10,000
copies/mL, or they were antiretroviral-
naive and had CD4+ cell counts
above 300/µL. This trial was conduct-
ed in the United States and thus had a
greater proportion of patients with
HCV genotype 1. The trial also had
more African-American patients, a
group that has lower rates of response
to interferon alfa-based treatment.
Among patients with genotype 1
infection, ETR occurred in 6% of the
interferon alfa/ribavirin group and
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29% of the peginterferon alfa/ribavirin
group, and SVR occurred in 6% and
14%, respectively (Chung, N Engl J
Med, 2004). The lower SVR rate in
patients with HCV genotype 1 infec-
tion in this study than in the APRICOT
trial may also be related to the more
cautious use of ribavirin in the ACTG
5071 trial. 

Pegylated interferon alfa and rib-
avirin therapy is not without significant
toxic effects. Successful therapy
requires ongoing support of the patient
and anticipatory management of toxic-
ities. Virtually every patient can be
expected to experience flu-like symp-
toms including fatigue, headaches, and
myalgias with interferon alfa-based
therapies (Aspinall et al, Aliment
Pharmacol Ther, 2004). These symp-
toms are manageable in most patients
if patients are adequately prepared for

them in advance, and few patients
must cease therapy solely because of
flu-like symptomatology. The most fre-
quent causes of discontinuation of
therapy stem from depression and
bone marrow suppression. Patients
who are otherwise candidates for inter-
feron alfa-based therapies should be
assessed for depression prior to thera-
py. Depression occurs during therapy
in 35% to 40% of patients and can
usually be managed with antidepres-
sants. Selective serotonin reuptake
inhibitors and tricyclic antidepressants
have each been used with excellent
success in this setting. Bone marrow
suppression from interferon alfa-
based therapy may cause granulocy-
topenia, thrombocytopenia, or ane-
mia. Ribavirin therapy exacerbates the
anemia since it causes hemolysis of red
blood cells. Although these hematologic

complications are readily reversible
with dose reduction of the interferon
alfa or ribavirin, reductions in doses of
either medication significantly reduce
rates of SVR (Fried et al, N Engl Med,
2002). Thus, practitioners should not
be hesitant to use granulocyte colony-
stimulating factor and erythropoietin in
the management of granulocytopenia
and anemia, respectively.

Based on current knowledge, it
generally can be recommended that
patients with early HIV infection be
considered for HCV treatment to
obtain virologic cure prior to the initi-
ation of antiretroviral therapy. In later
HIV infection, the potential for obtain-
ing an SVR is lower, but treatment of
HCV infection should be considered in
order to reduce the HCV disease pro-
gression risk and to permit the initia-
tion of antiretroviral therapy. Overall,
factors favoring the institution of anti-
HCV therapy include infection with
genotypes other than genotype 1, ear-
lier HIV disease, and the presence of
fibrosis on liver biopsy. Factors com-
plicating therapy include infection
with HCV genotype 1, ongoing sub-
stance abuse, psychiatric disorders,
later HIV disease, the toxic effects of
interferon alfa and ribavirin, and cur-
rent antiretroviral therapy. 

Approaches in Development

The future will bring improved thera-
pies for HCV infection. Potential targets
for drug development include the HCV
protease and polymerase enzymes.
Development of inhibitors of the HCV
protease enzyme has proven difficult
because of the long and shallow
enzyme-binding site on the protein to
which it cleaves. Investigation of the
protease inhibitor BILN 261 compound
showed that inhibition is possible, with
treatment producing up to 3 log10

copies/mL decreases in HCV RNA in
patients with HCV genotype 1 infection
and generally smaller and less consis-
tent reductions in those with non-
genotype 1 infection over short-term
administration (Lamarre, Nature, 2003;
Reiser, Hepatology, 2005); however, the
molecule is difficult to synthesize. The
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protease inhibitor VX-950 is easier to
synthesize and appears to exhibit
greater activity. In a phase Ib dose-
ranging study, a median HCV RNA
reduction of 4.4 log10 copies/mL was
achieved at a dose of 750 mg every 8
hours after 14 days of treatment. At
the highest dose, 4 of 8 patients had
undetectable HCV RNA levels, whereas
viral rebound was observed at lower
dose levels in some patients. The poly-
merase inhibitor NM283 (valopic-
itabine) was found to produce small
reductions in HCV genotype 1 RNA lev-
els, with the greatest reduction being
somewhat more than 1 log10 copies/
mL when the highest dose tested was
administered with an antiemetic. In a
phase IIa trial, valopicitabine produced
a 1.9-log10-copy/mL reduction in HCV
RNA when used alone, and the com-
bination of valopicitabine and pegin-
terferon alfa produced a reduction of
4.5 log10 copies/mL over 24 weeks of
treatment. 

Summary

Increased morbidity from HCV infec-
tion in HIV-infected patients, with
increasing numbers of patients requir-
ing treatment, is expected. It is hoped
that effective small-molecule inhibitors
of HCV can be developed that will per-
mit a reduced reliance on interferon
alfa and ribavirin as primary compo-
nents of anti-HCV therapy. Given the
high replication rate of HCV and its
ability to generate wide genetic varia-
tion, combination therapy will likely be
required for predictable effective sup-
pression of the virus.

Presented by Robert T. Schooley, MD, in June
2005. First draft prepared from transcripts
by Matthew Stenger. Reviewed and edited by
Dr Schooley in September 2005.
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the 3 approved products (Energix-B,
Recombivax HB, and the combined
HBV/HAV vaccine Twinrix) consist of 3
doses, with the second and third doses
given at 1 and 6 months after the first
(Table 1). Postvaccination testing
should be performed at 1 to 6 months
after the series is completed to assess
whether the antibody to the HBV sur-
face antigen (anti-HBs) has achieved
the presumed protective titer of at
least 10 IU/L. 

An issue in determining eligibility
for HBV vaccine arises in the frequent-
ly encountered situation in which
serologic testing shows a patient is
seropositive for anti-HBc but seroneg-
ative for anti-HBs and HBsAg. Such a
finding has been thought to indicate a
history of prior infection and presence
of immunity, with waning of anti-HBs
over time to undetectable levels. One
recent study assessed whether patients
with isolated anti-HBc on serologic test-
ing exhibited an anamnestic response
to HBV vaccine (Gandhi et al, J Infect
Dis, 2005). Patients with some existing
immunity to HBV typically exhibit a
large increase in anti-HBs titer within

ered to be at high risk for infection;
(3) the patient’s CD4+ cell count was
too low; and (4) insurance did not
cover the immunization. 

The 2004-2005 Advisory Com-
mittee on Immunization Practices
(ACIP) guidelines recommend that
HBV vaccination be provided for all
HIV-infected patients who do not have
evidence of prior HBV infection. Thus,
assessment of risk of acquisition of
HBV infection should not enter into
the decision whether to provide vacci-
nation. Similarly, although vaccination
is less likely to generate an adequate
antibody response in patients with
lower CD4+ cell counts, low CD4+
cell count is not a contraindication to
vaccination. The schedules for each of
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Hepatitis B and A Virus
Vaccinations 

Current data indicate that most HIV-
infected patients eligible for hepatitis
B virus (HBV) and hepatitis A virus
(HAV) vaccines are not receiving
appropriate immunization. In a recent
retrospective study of 1071 ambula-
tory HIV-infected patients at 9 HIV
Outpatient Study clinics, 82% of
patients were screened for eligibility
for HBV vaccine (no prior receipt of
HBV vaccine, seronegative for HB sur-
face antibody [anti-HBs], seronegative
for HB core antibody [anti-HBc], and
seronegative for HB surface antigen
[HBsAg]) and 57% were screened for
HAV vaccine eligibility (had risk factor
for acquiring HAV, no prior receipt of
HAV vaccine, and HAV antibody-
seronegative status; Tedalid, Clin
Infect Dis, 2004). Among the 57% of
patients eligible for HBV vaccine, only
32% received at least 1 dose and only
17% received the recommended vac-
cination series. Among the 67% of
patients eligible for HAV vaccine, only
23% received at least 1 dose and only
13% received the recommended
series. Health care providers in the
study cited the following reasons for
not vaccinating patients: (1) the
patient did not regularly attend the
clinic; (2) the patient was not consid-

Dr Spach is Clinical Director of the
Northwest AIDS Education and Training
Center. He is also Professor of Medicine,
Division of Infectious Diseases, at the
University of Washington in Seattle.

Primary care for HIV-infected patients includes ensuring that eligible
patients receive hepatitis B and A virus vaccinations, all women undergo
appropriate screening and follow-up for cervical cytologic abnormalities,
and all patients undergo routine screening for renal function abnormalities.
Current guidelines in these specific areas of HIV primary care are reviewed.
This article summarizes a presentation on issues in primary care for HIV-
infected patients by David H. Spach, MD, at the 8th Annual Clinical
Conference for Ryan White CARE Act clinicians in New Orleans in June 2005.

Table 1. Recommended Dose, Route, and Schedule for Hepatitis A and B Vaccines
in HIV-Infected Persons.

Vaccine Dose and Route No. Doses Schedule

Hepatitis B Vaccines

Engerix-B 20 µg (1 mL IM) 3 0, 1, 6 months

Recombivax HB 10 µg (1 mL IM) 3 0, 1, 6 months

Hepatitis A Vaccines

Havrix 1440 EL U (1 mL IM) 2 0, 6-12 months

Vaqta 50 U (1 mL IM) 2 0, 6-12 months

Combined Hepatitis A and B Vaccine

Twinrix Havrix 720 EL U plus 3 0, 1, 6 months
Engerix 20 µg (1 mL IM)

EL U indicates enzyme-linked immunosorbent assay units; IM, intramuscular.
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1 to 4 weeks of the first dose of vac-
cine (anamnestic response), whereas
patients who are naive to HBV infec-
tion exhibit stepwise increases in anti-
body with each dose of vaccine (nor-
mal vaccine response). Among 69
HIV-infected, anti-HBs–seronegative
and HBsAg-seronegative adults evalu-
ated in the study, 29 (42%) were anti-
HBc-seropositive. The finding of isolat-
ed anti-HBc was significantly associat-
ed with hepatitis C virus infection. 

Anamnestic response, defined as
an increase in anti-HBs titer to greater
than 10 IU/L within 4 weeks of HBV
vaccination, occurred in 10% of anti-
HBc–seronegative patients and in 24%
of anti-HBc–seropositive patients.
Approximately half of the anti-
HBc–seropositive patients also were
seropositive for the antibody to hepati-
tis Be antigen (anti-HBe). Anamnestic
response was observed in 43% of anti-
HBe–seropositive patients, compared
with only 7% of anti-HBe–seronega-
tive patients (Figure 1). Overall, these
findings suggest that most patients in
the study who had a positive anti-HBe
test and a positive anamnestic
response probably had prior HBV
infection, with anti-HBs titers that grad-
ually diminished over time. On the
contrary, most patients who had a neg-
ative anti-HBe test and a negative
anamnestic response probably did not

have prior HBV infection and their pos-
itive anti-HBc test may actually repre-
sent a false-positive result. It is also
possible that some patients with isolat-
ed anti-HBc have ongoing occult HBV
infection, although prior work would
suggest this appears to occur very
infrequently. Unfortunately, the opti-
mal approach to patients with isolated
anti-HBc remains unclear and further
work is needed to determine whether
some or all of patients with isolated
anti-HBc should undergo HBV vaccina-
tion. Ideally, future studies would iden-
tify an appropriate subset of patients
with isolated anti-HBc who would
most likely benefit from the HBV vac-
cine series. 

Another recent study has suggest-
ed that doubling the HBV vaccine
dose may improve response in HIV-
infected patients, at least in those
with higher CD4+ cell counts
(Fonseca et al, Vaccine, 2005). Among
210 HBV antibody-seronegative
patients, administration of 3 doses (at
0, 1, and 6 months) of Energix-B vac-
cine resulted in seroconversion (anti-
HBs titer >10 IU/L) in 34% of those
receiving the standard 20-µg dose
versus 47% of those receiving a 40-µg
dose. This improvement was confined
to patients with CD4+ cell counts
greater than 350/µL; seroconversion
occurred in 64% of such patients at

the 40-µg dose and in 39% of such
patients at the standard dose, com-
pared with rates of 24% at the 40-µg
dose and 26% at the standard dose
among patients with CD4+ cell
counts below 350/µL (Fonseca et al,
Vaccine, 2005). At this time, however,
there are no formal recommenda-
tions to use double-dose HBV vaccine
in HIV-infected persons. 

The current ACIP guidelines rec-
ommend giving HAV vaccination for
those persons who have 1 or more of
the following risk factors: travel to an
HAV-endemic region, male-to-male
sex, injection drug use, chronic liver
disease, or a clotting factor disorder.
The currently approved Havrix and
Vaqta HAV vaccines are given in 2
doses, with the second given at 6 to
12 months after the first; the com-
bined Twinrix vaccine (Havrix and
Energix-B) is given in the 3-dose
series as noted in Table 1. Protective
antibody titers have been poorly char-
acterized, but titers that have been
used in studies to date differ between
the products. 

Rates of antibody response to HAV
vaccine have varied. In a study in 133
HAV-seronegative patients, rates of
seroconversion (HAV antibody >33
IU/L) following 2 doses of the Havrix
vaccine were much lower in patients
with CD4+ cell counts below 200/µL
(approximately 10% at 9 months)
than in patients with higher CD4+
cell counts (approximately 60% at 9
months in those with CD4+ cell
counts greater than 200/µL; Kemper, J
Infect Dis, 2003). This study, however,
was conducted predominantly in an
era prior to the widespread use of
potent antiretroviral therapy. In a
recent study comparing responses in
90 HIV-infected adults and 90 adults
without HIV infection, seroconversion
(antibody titer >10 IU/L) occurred by
28 weeks after Vaqta vaccination in
94% of the HIV-infected persons and
in 100% of HIV-seronegative persons.
Among the HIV-infected, stratification
of responses based on CD4+ cell
count showed 100% response rates in
those patients with a CD4+ cell count
of 300/µL or higher, compared with a
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Figure 1. Anamnestic response to hepatitis B virus vaccine in 69 HIV-infected patients test-
ing seronegative for hepatitis B virus surface antibody (anti-HBs) and hepatitis B virus surface
antigen. Left figure shows response according to whether patients were seronegative or
seropositive for hepatitis B virus core antibody (anti-HBc). Right figure shows response
among anti-HBc–seropositive patients according to hepatitis Be virus  antibody (anti-HBe)
status. Anamnestic response was defined as an anti-HBs titer above 10 IU/L within 4 weeks
of vaccination. Adapted from Gandhi et al, J Infect Dis, 2005.



response rate of 87% among patients
with a CD4+ cell count below 300/µL
(Wallace, Clin Infect Dis, 2004). The
response rates among HIV-infected
persons in this study were far better
than response rates in prior studies,
presumably because more patients in
the recent study had received potent
antiretroviral therapy and had better
immunologic function. In addition, it is
unclear whether the use of different
vaccine preparations in these studies,
or the use of different antibody titer
cut-offs to define a vaccine response,
may have contributed to the differ-
ences in outcome in these studies. In
patients who have a CD4+ cell count
less than 200/µL and are eligible to
receive either hepatitis B or hepatitis A
vaccine, many experts would recom-
mend deferring vaccination for at least
6 to 12 months if the patient is starting
(or resuming) antiretroviral therapy
and will likely have a significant
improvement in CD4+ cell count.

Screening for Cervical
Abnormalities

The US Public Health Service (USPHS)/
Infectious Diseases Society of America
(IDSA) 2001 opportunistic infection pre-
vention guidelines recommend that
HIV-infected women undergo Papan-
icolaou (Pap) testing for cervical abnor-
malities twice in the first year after the
diagnosis of HIV infection and once
annually if Pap tests continue to be nor-
mal. In the case of abnormal findings,
follow-up approaches differ according
to the presence of atypical squamous
cells of undetermined significance
(ASCUS), the finding of a low-grade
squamous intraepithelial lesion (LSIL),
or the finding of high-grade squamous
intraepithelial lesion (HSIL) or squa-
mous cell carcinoma (Table 2). In addi-
tion, for patients with ASCUS, the
approach varies based on the presence
or absence of inflammation and
whether a neoplastic process is sus-
pected from the Pap test results. The
Health Resources and Services Admin-
istration–HIV/AIDS Bureau publication,
A Guide to the Clinical Care of Women
With HIV/AIDS, provides similar screen-
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ing recommendations as the USPHS/
IDSA guidelines, but also recommends
routine twice-yearly screening in
women with symptomatic HIV infec-
tion and CD4+ cell counts less than
200/µL, owing to increased risk of inva-
sive cervical cancer in such patients. 

Very promising results have been
obtained thus far in studies of human
papilloma virus (HPV) vaccines in the
prevention of HPV disease and cervi-
cal dysplasia and cancer. In a random-
ized, double-blind trial of a vaccine
directed against HPV-16, the strain
accounting for 50% to 60% of cases
of cervical cancer, 2392 women aged
16 to 23 years received 3 doses of vac-
cine or placebo (at 0, 2, and 6 months)
and were followed up for a median of
17.4 months (Koutsky et al, N Engl J
Med, 2002). Rates of persistent HPV-
16 infection were 0 and 3.8 cases per
100 person-years of observation
(P<.001) in the vaccine group and the
placebo group, respectively. Nine
cases of cervical intraepithelial neopla-
sia occurred in the placebo group and
none occurred in the vaccine group. In
a randomized, double-blind trial of a

vaccine directed against both HPV-16
and HPV-18, the latter being the sec-
ond most common HPV strain in cer-
vical cancer, 1113 women aged 15 to
25 years received 3 doses of vaccine
or placebo (each at 0, 1, and 6
months) and were followed up for up
to 27 months (Harper et al, Lancet,
2004). Persistent HPV-16 and HPV-18
infections occurred in 0% of patients
in the vaccine group and in 2.6% of
placebo patients on per-protocol anal-
ysis (P<.001) and in 0.5% versus 4%
on intent-to-treat analysis (P<.001).

Renal Disease

Recommendations on screening for
renal disease have recently been pub-
lished by the HIV Medicine Association
(HIVMA) of the IDSA (Figure 2; Gupta et
al, Clin Infect Dis, 2005). Initial evalua-
tion should include urinalysis for pro-
teinuria and a calculation of serum
creatinine to estimate creatinine clear-
ance or glomerular filtration rate
(GFR). Findings of dipstick proteinuria
of grade 1 or higher or creatinine
clearance or GFR less than 60

119

Table 2. Follow-Up Recommendations for Abnormal Cervical Cytology

Pap Test Result Recommendation

ASCUS (with severe inflammation) Evaluate for infection; if found, treat and 
recheck Pap test in 2 to 3 months

ASCUS Follow-up Pap test every 4 to 6 months for 2
years (until 3 consecutive PAP tests are negative) 

If another ASCUS, consider colposcopy

ASCUS (neoplastic process suspected) Follow-up Pap test every 4 to 6 months; OR
colposcopy and biopsy if LSIL persists; OR
immediate colposcopy

LSIL Follow-up Pap test every 4 to 6 months; OR
colposcopy and biopsy if LSIL persists; OR
immediate colposcopy

HSIL (cervical intraepithelial neoplasia Colposcopy and biopsy of abnormal area
2 or 3, carcinoma in situ) OR
Squamous cell carcinoma

Data from 2001 USPHS/IDSA Guidelines for the Prevention of Opportunistic Infection in
Persons with Human Immonudeficiency Virus. Pap indicates Papanicolaou test; ASCUS,
atypical squamous cells of undetermined significance; LSIL, low-grade squamous intraep-
ithelial lesion; HSIL, high-grade squamous intraepithelial lesion.
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mL/min/1.73 m2 should prompt fur-
ther evaluation, including determina-
tion of spot urine protein/creatinine
ratio, renal ultrasound, nephrology
referral, and possibly renal biopsy.
Screening should be repeated annual-
ly in patients with no abnormalities

but with such risk factors as African-
American race, CD4+ cell count
below 200/µL, plasma HIV RNA level
greater than 4000 copies/mL, dia-
betes, hypertension, or hepatitis C
virus infection. Those with no risk fac-
tors should be followed up clinically.
Recommendations for management
of nephropathy are summarized in
Table 3. These include control of blood
pressure (preferably with angiotensin
II receptor blockers or angiotensin-
converting enzyme inhibitors), institu-
tion of antiretroviral therapy to treat
HIV-associated nephropathy at the
time of diagnosis, and use of corticos-
teroids in nephropathy refractory to
antiretroviral therapy. 

Conclusion

The primary care of HIV-infected indi-
viduals includes a wide range of pre-
vention and treatment services. All
HIV-infected patients who do not have
immunity to HBV should receive the
complete hepatitis B vaccine series.
Further work is needed to define the
optimal approach to patients with iso-
lated anti-HBc. Patients with selected
risk factors should receive hepatitis A
vaccine; the response rates to this
vaccine are good, particularly in
patients who have a CD4+ cell count
greater than 300/µL. Screening HIV-
infected women for cervical abnor-

malities should consist of Pap tests
twice in the first year after diagnosis,
followed by once-yearly tests as long
as the test remains normal. Abnormal
Pap tests demand further evaluation,
but the evaluation varies based on the
specific abnormality. All HIV-infected
patients should be screened for renal
abnormalities with urinalysis to detect
proteinuria and a calculation of serum
creatinine to estimate creatinine
clearance or glomerular filtration rate.

Presented by David Spach, MD, in June
2005. First draft prepared from transcripts
by Matthew Stenger. Reviewed and updated
by Dr Spach in September 2005.
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No Abnormal Value

 Risk Factors Present*
  –Rescreen annually 

Further Evaluation
  –Spot urine protein/creatinine ratio
  –Renal ultrasound
  –Consider nephrology referral

Abnormal Value
  –Grade ≥1+ proteinuria by dipstick
  –Ccl or GFR <60 mL/min/1.73 m2

Screening Studies at Initial Evaluation
  –Urine analysis (for proteinuria)
  –Serum creatinine (to estimate Ccl or GFR)

 Risk Factors Absent
  –Follow clinically

Figure 2. HIV Medicine Association of the Infectious Diseases Society of America recommenda-
tions for screening for renal disease. Ccl indicates creatinine clearance; GFR, glomerular filtra-
tion rate. *Risk factors for developing proteinuric renal disease: African-American race, CD4+
cell count below 200/µL, plasma HIV RNA level greater than 4000 copies/mL, diabetes, hyper-
tension, or chronic hepatitis C virus infection. Adapted from Gupta et al, Clin Infect Dis, 2005.

• Control blood pressure to at or below
125/75 mm Hg

– Preferential use of angiotensin-
converting enzyme (ACE) inhibitors
or angiotensin II receptor blockers 
if proteinuria

– Avoid calcium channel blockers if
patient taking protease inhibitor(s)

• Treat HIV-associated nephropathy with
antiretroviral therapy at diagnosis

• Use additional therapies for HIV-
associated nephropathy refractory to
antiretroviral therapy

– ACE inhibitors, angiotensin II
receptor blockers, corticosteroids

• Perform dialysis if indicated

• Consider renal transplant for end-
stage renal disease

Data from Gupta et al, Clin Infect Dis, 2005.

Table 3. Key Recommendations From
the HIV Medicine Association of the
Infectious Diseases Society of America
Guidelines for Management of
Nephropathy in HIV Infection
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later enrollment. Dually eligible indi-
viduals will be automatically enrolled
in Part D, because prescription drug
coverage will switch from Medicaid to
Medicare on January 1, 2006. Plan
formulations must include all
antiretrovirals (they must also include
all antidepressant, antipsychotic, anti-
convulsant, antineoplastic, and
immunosuppressive agents). Patients
affected by Medicare Part D are likely
to turn to their physicians for help in
understanding the changes in their
pharmacy plans. 

Medicare Part D Basics

The basic plans in Part D are shown in
Table 1. In general, as poverty level
increases, beneficiaries have reduced
premiums, reduced deductibles, and
reduced coinsurance (amount to be
paid by patient). This is because
Medicare Part D has low-income sub-
sidies, known as “Extra Help,” for ben-
eficiaries with limited income assets.

Many patients may have income
more than 150% of the federal pover-
ty level (FPL) and exceed the asset
limit. These beneficiaries will pay the
following: a monthly premium that
will amount to approximately $32.20
per month in 2006; a $250
deductible; 25% coinsurance (the
patient pays 25%) up to $2250 in
drug costs for the year; 100% coin-
surance (the patient pays all costs) up

Perspective

Medicare Part D and Antiretroviral Therapy:
Issues for HIV Clinicians

With the Medicare Modernization Act,
the Centers for Medicare and
Medicaid Services (CMS) is adding a
drug program to Medicare in the form
of Medicare Part D. This drug plan
begins on January 1, 2006. Currently,
there are approximately 60,000 to
80,000 Medicare beneficiaries with
HIV infection or AIDS, most of whom
qualify for Medicare benefits by
receiving Social Security Disability
Insurance (SSDI) for 2 years or more;
under current Medicare plans, there is
no prescription drug benefit. Of these
patients, 70% to 85% are “dually eli-
gible” beneficiaries in that, by receiv-
ing Supplemental Security Income
(SSI), they also qualify for Medicaid,
which does offer prescription drug
coverage. Under Medicare Part D,
most Medicare beneficiaries must
elect the drug benefit and select a
drug benefit plan. If this is not done
when Part D first comes into force,
patients will have to pay penalties for

to a total of $3600 in true out-of-poc-
ket expenses and $5100 in total drug
costs for the year; and approximately
5% coinsurance thereafter (at the
catastrophic coverage level). Although
the plan thus leaves such patients
with relatively high out-of-pocket
expenses, most Medicare beneficia-
ries with HIV or AIDS qualify for some
type of low-income subsidy. These
subsidies count toward out-of-pocket
costs and toward reaching the catas-
trophic coverage level. 

Dually eligible beneficiaries, bene-
ficiaries on Supplemental Security
Income, and those in a Medicare sav-
ings program—Qualified Medicare
Beneficiary (QMB), Specified Low-
income Medicare Beneficiary (SLMB),
and Qualified Individual (QI) pro-
grams—are automatically eligible for
a subsidy. Other beneficiaries not
included in the above groups but who
meet income and asset criteria need
to apply to Social Security or Medicaid
to qualify for a subsidy.

Illustrative Cases 

The following case studies provide
some indication of how patients at dif-
ferent income levels will be affected
by Plan D. The same antiretroviral reg-
imen is specified in each of the cases
only to keep the overall drug cost con-
stant for all the cases discussed. 

Case 1

JM is on SSDI and SSI and receives
both Medicare and Medicaid benefits.
(She is dually eligible; see Table 1.)
Her SSI and SSDI benefits amount to
$780 per month, which puts her at
less than 100% of the FPL. Her
antiretroviral regimen includes 1 non-
nucleoside reverse transcriptase
inhibitor (NNRTI) and 2 nucleoside
reverse transcriptase inhibitors
(nRTIs), which cost $1300 per month.
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Vienna is a Captain in the Public Health
Service Commissioned Corps and the
Deputy Director of the Division of Training
and Technical Assistance within the US
Department of Health and Human
Services, Health Resources and Services
Administration, HIV/AIDS Bureau.

As of January 1, 2006, Medicare Plan D will add a drug benefit to Medicare,
potentially affecting antiretroviral therapy for some 60,000 to 80,000 ben-
eficiaries with HIV infection or AIDS. Health care providers should know the
basic details of Plan D and how it may affect coverage for Medicare bene-
ficiaries with or without a previous drug benefit under Medicaid. Steps may
need to be taken to ensure that there are no lapses in antiretroviral thera-
py during the transition period from one pharmacy plan to another. This
article summarizes a presentation on Medicare Plan D and antiretroviral
therapy for patients with HIV or AIDS, given by Laura W. Cheever, MD, at
the 8th Annual Clinical Conference for Ryan White CARE Act clinicians in
New Orleans in June 2005, and developed by Dr Cheever and Mary R.
Vienna, RN.
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Since her income is less than 100% of
the FPL and the $3 brand-name co-
pay thus applies, JM pays $6 in co-
pays per month for 2 prescriptions for
3 months. By the fourth month, JM’s
total drug costs of $5200 (4 x $1,300)
exceed the $5100 catastrophic cover-
age level, and thus she incurs no out-
of-pocket costs thereafter. For the
year, JM pays a total of $18 in drug
costs (3 months of $6 co-pays).

Case 2

TS receives SSDI and Medicare bene-
fits and a small private disability insur-
ance benefit; his income of $1100 per
month puts him at 138% of the FPL
(see Table 1). TS is receiving 1 NNRTI

ums, $807.50 in deductibles and coin-
surance, and $80 in co-pays. 

Case 3

CJ is a 65-year-old man who aged into
Medicare coverage. His income is
$1600 per month, or 200% of the FPL
(see Table 1). He is on the same regi-
men and has the same drug costs as in
cases 1 and 2. CJ pays a premium of
$32.20 per month. For month 1, he
pays a $250 deductible plus $262
reflecting the 25% coinsurance on the
balance of $1050 in drug costs. For
month 2, he pays the following: (1) a
$237 coinsurance, reflecting 25% of
the balance needed to reach the
$2250 limit on the 25% coinsurance;
and (2) $350, reflecting 100% coin-
surance on the balance of the drug
costs for the month. For month 3, he
pays all of the $1300 in drug costs out
of pocket. For month 4, he pays
$1201, reflecting 100% of the drug
cost until he reaches the total of $3600
in out-of-pocket costs and the $5100
total drug cost limit. For months 5
through 12, he pays $65 per month,
representing the 5% co-pay. CJ thus
pays a total of $4506.40 for the year,
consisting of $386.40 in premiums,
$3600 in out-of-pocket expenses, and
$520 in co-pays. 

Help With Costs

AIDS Drug Assistance Programs
(ADAPs) can assist with drug costs,
although they must do so in accor-
dance with policies of individual state
programs. An ADAP can pay premi-
ums, deductibles, coinsurance (at the
15%, 25%, and 100% levels), and co-
pays. However, ADAP contributions
do not count toward the $3600 in true
out-of-pocket expenditures needed to
reach the catastrophic coverage levels.

Provider Actions

Health care practitioners are likely to
play a crucial role in ensuring that
patients’ antiretroviral treatment
remains intact during the transition to
Medicare Part D. As of June 2005,

and 2 nRTIs at a cost of $1300 per
month. TS pays a premium of $8.00
per month, reflecting a 75% subsidy
of the $32-per-month premium. For
month 1, he pays a $50 deductible,
plus $187.50 reflecting a 15% coin-
surance of the $1250 balance for the
monthly drug cost. For months 2 and
3, TS pays $195 per month in coinsur-
ance (15% coinsurance on $1300
drug cost). For month 4, he pays $180
in coinsurance, reflecting 15% of the
$1200 balance before reaching the
catastrophic coverage level of $5100.
For months 5 through 12, TS pays $10
per month, reflecting the $5 brand
name co-pay for 2 prescriptions per
month. Thus for the year, TS pays
$983.50, consisting of $96 in premi-

123

All numbers are for 2006

Main drug benefit for beneficiaries with income more than 150% of the federal poverty

level or less than 150% of the federal poverty level but more than the asset limit

$32.20-per-month estimated premium

$250 $2250 $5100

75% About 95%

Beneficiaries with income less than 150% of the federal poverty level who also meet the

asset test ($11,500 per individual or $23,000 per couple)

Sliding scale premium from $0 to the estimated $32.20 per month

$50 $5100

85% $2-$5

Co-pays Apply

Beneficiaries with income less than 135% of the federal poverty level who also meet the asset

test ($7500 per individual or $12,000 per couple) SSI recipients, Medicare Saving Programs

Groups, and full-benefit dually eligible individuals with income above 100% of the federal

poverty level*

$0 Premium $5100

$2-$5 100%

Co-pays Apply

Dually eligible individuals with income at or below 100% of the federal poverty level*

$0 Premium $5100

$1-$3 100%

Co-pays Apply

Table 1. Main Drug Benefit and Low-income Provisions Under Medicare Plan D

Beneficiary Pays    Plan Pays    Co-pays Apply 

*Cost sharing is $0 if the beneficiary is on Medicaid and institutionalized. SSI indicates
Supplemental Security Income. Adapted from the Centers for Medicare and Medicaid
Services.



International AIDS Society–USA Topics in HIV Medicine

124

dually eligible patients should have
received letters from Medicare in-
forming them that they automatically
will be enrolled in Medicare Part D.
Low-income Medicare beneficiaries
may have received letters from Social
Security about applying for low-
income subsidies. Practitioners can
encourage their Medicare patients to
apply for the subsidies and inform
dually eligible beneficiaries to keep
their letters for their records. As of
October 2005, a publication entitled
“Medicare and You” containing infor-
mation on Plan D should have been
sent to all beneficiaries, and dually
eligible beneficiaries should have
received letters notifying them of the
specific plan in which they have auto-
matically been enrolled. Providers can

encourage Medicare beneficiaries to
enroll in Plan D at the first opportuni-
ty and inform dually eligible patients
that they can enroll in a plan different
from the one to which they have been
assigned. Patients can also be referred
to www.medicare.gov or 1-800-MEDI-
CARE for additional information. As
of January 1, 2006, dually eligible
beneficiaries will receive drugs
through the Medicare plan. To help
with the transition, CMS informed
Medicaid that federal matching funds
will be provided for early Medicaid
refills and 30- to 90-day prescriptions
for dually eligible beneficiaries near
the end of 2005. Providers should
consider the option of prescribing
extra antiretroviral medication to their
affected patients to help them get

through the transition from one phar-
macy plan to the other. During this
transition, it is also advisable for
providers to routinely ask affected
patients about the status of their
access to their medications.

Presentation materials developed by Laura
W. Cheever, MD, and Mary R. Vienna, RN,
and presented by Dr Cheever in June 2005.
First draft prepared from transcripts by
Matthew Stenger. Reviewed and edited by Dr
Cheever in November 2005.

Financial Disclosure: Dr Cheever and Ms
Vienna have no relevant financial affilia-
tions to disclose. 
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The International AIDS Society–USA is a 501(c)(3) not-for-profit organization. Our activities are intended to bridge clinical research and patient care.

2006 will be the 14th year of the Internationl AIDS Society-USA advanced CME courses designed for HIV specialists. These
activities have been approved for AMA PRA credit. Topics are tailored to the needs of each regional audience and may include:

Visit www.iasusa.org for course fees, online registration, and current course schedules. 

Office: (415) 544-9400
Fax: (415) 544-9402
E-mail: info2005“at”iasusa“dot”org (as of January 1, 2006, info2006“at”iasusa“dot”org)

The 14
th

Annual IAS–USA Course Series,
Improving the Management of HIV Disease®

®

Sponsored by the International AIDS Society–USA

LOS ANGELES, CA
Thursday February 23, 2006*

Hilton Los Angeles/Universal City
Chair: Ronald T. Mitsuyasu, MD

Vice-Chair: Constance A. Benson, MD
Registration is open.

*Note Revised Date

ATLANTA, GA
Monday, March 6, 2006
Westin Peachtree Plaza

Chair: Michael S. Saag, MD
Vice-Chair: Jeffrey L. Lennox, MD

Registration is open.

NEW YORK, NY
Wednesday, March 15, 2006
New York Marriot Marquis

Chair: Gerald H. Friedland, MD
Vice-Chair: Paul A. Volberding, MD

Registration is open.

SAN FRANCISCO, CA
Tuesday, April 4, 2006

San Francisco Grand Hyatt
Chair: Robert T. Schooley, MD
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Registration is open.

CHICAGO, IL
Monday, May 8, 2006

Marriott Chicago Downtown
Chair: John P. Phair, MD

Vice-Chair: Harold A. Kessler, MD
Registration is open.

WASHINGTON, DC
Friday, May 19, 2006

JW Marriott Pennsylvania Avenue
Chair: Henry Masur, MD

Vice-Chair: Michael S. Saag, MD
Registration is open.

Register early at the reduced registration fee. Early fee ranges from $40 to $50, depending on the location.

CME 2006 Spring Courses

● Strategies for antiretroviral management    ● New insights into HIV disease pathogenesis    ● New antiretroviral drugs and combinations    
● Complications and toxicities of antiretroviral therapy    ● Hepatitis C virus and other coinfections    ● HIV Primary Care
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The International AIDS Society–USA
(IAS–USA) Drug Resistance Mutations
Group is marking 5 years as an inde-
pendent volunteer panel of experts
focused on identifying key HIV-1 drug
resistance mutations. The goal of the
effort is to quickly deliver accurate and
unbiased information on these muta-
tions to HIV clinical practitioners. 

This October/November 2005 ver-
sion of the IAS–USA Drug Resistance
Mutations Figures replaces the version
published in this journal in March/April
2005. The IAS–USA Drug Resistance
Mutations Figures are designed for use
in identifying mutations associated
with viral resistance to antiretroviral
drugs and in making therapeutic deci-
sions. Care should be taken when
using this list of mutations for surveil-
lance or epidemiologic studies of trans-
mission of drug-resistant virus. A num-
ber of amino acid substitutions, partic-
ularly minor mutations, represent poly-
morphisms that in isolation may not
reflect prior drug selective pressure or
reduced drug susceptibility.

In the context of making clinical
decisions regarding antiretroviral ther-
apy, evaluating the results of HIV geno-
typic testing includes: (1) assessing
whether the pattern or absence of a
pattern in the mutations is consistent
with the patient’s antiretroviral history;
(2) recognizing that in the absence of
drug (selection pressure), resistant
strains may be present at levels below
the limit of detection of the test (ana-
lyzing stored samples, collected under
selection pressure, could be useful in
this setting); and (3) recognizing that

virologic failure of the first regimen
typically involves HIV-1 isolates with
resistance to only 1 or 2 of the drugs in
the regimen (in this setting, resistance
most commonly develops to lamivu-
dine or the nonnucleoside reverse tran-
scriptase inhibitors [NNRTIs]).1-5 This
paradox may involve patient nonad-
herence, laboratory error, drug-drug
interactions leading to subtherapeutic
drug levels, and possibly compartmen-
tal issues, indicating that drugs may
not reach optimal levels in specific cel-
lular or tissue reservoirs. 

A copy of the current recommen-
dations for antiretroviral resistance
testing from the IAS–USA HIV Resis-
tance Testing Guidelines Panel6 can be
found on the IAS–USA Web site at
www.iasusa.org.

Revisions to the Figures for the
October/November 2005 Update

Nucleoside (or Nucleotide) Reverse
Transcriptase Inhibitors

In this October/November 2005 version
of the figures and user notes, the zal-
citabine bar has been removed because
zalcitabine is no longer commercially
available. In the previous version, the
thymidine analogue-associated muta-
tions (TAMs; M41L, D67N, K70R,
L210W, T215Y/F, and K219Q/E) as well
as the E44D and V118I appeared at the
top of the nRTI class on a multi-nRTI
resistance bar. The list has been revised
to include only TAMs and has been
moved to the bottom of the drug class
with the other multi- nucleoside reverse

transcriptase inhibitor (nRTI)-resistance
pathways. Also, the vertical pink lines
previously used to show the nRTI cross-
resistance associated with TAMs plus
E44D and V118I have been removed
from the figures. The changes were
made because other mutations may
lead to multi-drug resistance within the
nRTI class (eg, K65R).

Protease Inhibitors

In the protease inhibitor (PI) category,
newer data prompted numerous addi-
tions and changes to the list of muta-
tions associated with atazanavir resis-
tance.  As described in user note 18,
the accumulation of these mutations is
associated with high-level resistance to
atazanavir.  Similarly, various changes
have been made with regard to muta-
tions associated with resistance to
tipranavir.  This drug was approved by
the US Food and Drug Administration
in July 2005 and data have become
available to begin to better describe
relevant mutations.  The other specific
changes in the PI category include: for
(fos)amprenavir, the addition of posi-
tion 82 and the substitutions associat-
ed with this new minor mutation; for
lopinavir/ritonavir, the designation of
mutations at 3 positions—32, 47, and
82—as major; and for ritonavir, the
addition of the minor mutation, I50V.
The multi-PI resistance bar has now
been removed. In general, as major
and minor substitutions associated
with resistance to drugs within the PI
class accumulate, susceptibility to cer-
tain PIs may decrease.  

Update of the Drug Resistance Mutations in HIV-1: Fall 2005
Victoria A. Johnson, MD, Françoise Brun-Vézinet, MD, PhD, Bonaventura Clotet, MD, PhD, Brian Conway,
MD, Daniel R. Kuritzkes, MD, Deenan Pillay, MD, PhD, Jonathan M. Schapiro, MD, Amalio Telenti, MD,
PhD, and Douglas D. Richman, MD

Author Affiliations: Dr Johnson (Group Chair), Veterans Affairs Medical Center, Birmingham, and the University of Alabama at Birmingham
School of Medicine, Birmingham, AL; Dr Brun-Vézinet, Hôpital Bichat-Claude Bernard, Paris, France; Dr Clotet, Fundacio irsiCAIXA and HIV
Unit, Hospital Universitari Germans Trias i Pujol, Barcelona, Spain; Dr Conway, University of British Columbia, Vancouver, BC; Dr Kuritzkes,
Brigham and Women’s Hospital, Harvard Medical School, Boston, MA; Dr Pillay, Royal Free and University College Medical School, London,
England; Dr Schapiro, National Hemophilia Center, Sheba Medical Center, Tel Aviv, Israel; Dr Telenti, University Hospital of Lausanne,
Switzerland; Dr Richman (Group Vice Chair), Veterans Affairs San Diego Healthcare System, and the University of California San Diego, La
Jolla, CA.

(continued, page 130)
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Nucleoside and Nucleotide Reverse Transcriptase Inhibitors (nRTIs)1

K L Y M
65 74 115 184
R V F V
K L

65 74
R V
K M

65 184
R V

I
K M

65 184
R V

I
M E K D K V L T K
41 44 65 67 70 118 210 215 219
L D R N R I W Y Q

F E
K

65
R

M E D K V L T K
41 44 67 70 118 210 215 219
L D N R I W Y Q

F E

Multi-nRTI Resistance: Thymidine Analogue-associated Mutations6,10 (TAMs; affect all nRTIs currently approved 
by the US FDA)

M D K L T K
41 67 70 210 215 219
L N R W Y Q

F E

Multi-nRTI Resistance: 69 Insertion Complex11 (affects all nRTIs currently approved by the US FDA)
M A ▼ K L T K
41 62 69 70 210 215 219
L V Insert R W Y Q

F E
Multi-nRTI Resistance: 151 Complex12 (affects all nRTIs currently approved by the US FDA except tenofovir)

A V F F Q
62 75 77 116 151
V I L Y M

Nonnucleoside Reverse Transcriptase Inhibitors (NNRTIs)1,13

K V Y Y P
103 106 181 188 236
N M C L L

L K V V Y Y G P
100 103 106 108 181 188 190 225

I N M I C L S H
I A

L K V V Y Y G
100 103 106 108 181 188 190

I N A I C C A
M I L

H

Multi-NNRTI Resistance14 (affects all NNRTIs currently approved by the US FDA)
K V Y

103 106 188
N M L

Multi-NNRTI Resistance: Accumulation of Mutations15 (affects all NNRTIs currently approved by the US FDA)
L V Y G M

100 106 181 190 230
I A C S L

I A

Nevirapine

Efavirenz

Delavirdine

Zidovudine6,7,8

Tenofovir9

Stavudine6,7,8

Lamivudine6

Emtricitabine5,6

Didanosine3,4

Abacavir2

MUTATIONS IN THE REVERSE TRANSCRIPTASE GENE ASSOCIATED WITH RESISTANCE TO REVERSE TRANSCRIPTASE INHIBITORS
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MUTATIONS IN THE PROTEASE GENE ASSOCIATED WITH RESISTANCE TO PROTEASE INHIBITORS 16,17

L G K L V L M M G I I D I A G V I I N L I
10 16 20 24 32 33 36 46 48 50 54 60 62 71 73 82 84 85 88 90 93
I E R I I I I I V L L E V V C A V V S M L
F M F L L V I S T
V I V V M T T

T L A
L V M I I I G V I L

10 32 46 47 50 54 73 82 84 90
F I I V V L S A V M
I L V F
R M S
V T

L K L V M M I A G V V I L
10 20 24 32 36 46 54 71 73 77 82 84 90
I M I I I I V V S I A V M
R R L T A F
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L K L V L M I I F I L A G V I L
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T
S
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10 20 32 33 36 46 50 54 71 77 82 84 90
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R T
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L G I A G V V I L

10 48 54 71 73 77 82 84 90
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V
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Tipranavir/
ritonavir21

Saquinavir

Ritonavir

Nelfinavir20

Lopinavir/
ritonavir19

Indinavir

Atazanavir18

(Fos) amprenavir

G I V Q Q N N

36 37 38 39 40 42 43

D V A R H T D
S M

E

Enfuvirtide22

MUTATIONS IN THE GP41 ENVELOPE GENE ASSOCIATED WITH RESISTANCE TO ENTRY INHIBITORS

First heptad repeat (HR1) region

90 54

L ▼

M

Amino acid, wild-type
Amino acid position

Major (boldface type;
protease only)17

Amino acid substitution conferring resistance
Minor (lightface type;
protease only)17

Insertion

MUTATIONS



International AIDS Society–USA Topics in HIV MedicineInternational AIDS Society–USA Topics in HIV MedicineInternational AIDS Society–USA Topics in HIV Medicine

128

4. The presence of 3 of the following—M41L,
D67N, L210W, T215Y/F, and K219Q/E—has
been associated with resistance to didano-
sine (Marcelin et al, Antimicrob Agents
Chemother, 2005). The K70R and M184V
mutations are not associated with a
decreased virologic response to didanosine in
vivo (Molina et al, J Infect Dis, 2005).

5. There are limited data on the effects of
emtricitabine mutations in vivo. It is
assumed that if resistance to emtricitabine
emerges, the virus will also be resistant to
lamivudine, and vice versa. New mutations
that confer resistance or cross-resistance to
emtricitabine may exist, but have not yet
been described. 

6.The E44D and the V118I increase the
level of resistance to zidovudine and stavu-
dine in the setting of TAMs, and corre-
spondingly increase cross-resistance to the
other nRTIs. The significance of E44D or
V118I when each occurs in isolation is
unknown, and therefore these mutations
are not in bold type on the figure (Romano
et al, J Infect Dis, 2002; Walter et al,
Antimicrob Agents Chemother, 2002;
Girouard et al, Antivir Ther, 2002).

7. The presence of the M184V mutation
appears to delay or prevent emergence of
TAMs (Kuritzkes et al, AIDS, 1996). This effect
may be overcome by an accumulation of
TAMs or other mutations. The clinical signifi-
cance of this effect of M184V is not known.

8. The T215A/C/D/E/G/H/I/L/N/S/V substitu-
tions are revertant mutations at codon 215,
conferring increased risk of virologic failure
of zidovudine or stavudine in antiretroviral-
naive patients (Riva et al, Antivir Ther, 2002;
Chappey et al, Antivir Ther, 2003; Violin et
al, AIDS, 2004). In vitro studies and prelim-
inary clinical studies suggest that the T215Y
mutant may emerge quickly from one of
these mutations in the presence of zidovu-
dine or stavudine (Garcia-Lerma et al, J Virol,
2004; Lanier et al, Antivir Ther, 2002; Riva
et al, Antivir Ther, 2002).

9. The K65R is associated with a reduced
virologic response to tenofovir in vivo
(Miller et al, J Infect Dis, 2004). A reduced
response occurs in the presence of 3 or
more TAMs inclusive of either M41L or
L210W (Miller et al, J Infect Dis, 2004).
Slightly increased treatment responses to
tenofovir in vivo were observed if M184V
was present (Miller et al, J Infect Dis, 2004).

10. Multi-nRTI resistance mutations, also
known as nucleoside analogue-associated
mutations (NAMs), are associated with
resistance to numerous nRTIs. The M41L,
D67N, K70R, L210W, T215Y/F, and
K219Q/E are known as TAMs. TAMs are a
subset of NAMs that are selected by the
thymidine analogues zidovudine and stavu-
dine and are associated with cross-resis-
tance to all nRTIs currently approved by the
US FDA (Larder et al, Science, 1989; Kellam
et al, Proc Natl Acad Sci USA, 1992; Calvez
et al, Antivir Ther, 2002; Kuritzkes et al, J
Acquir Immune Defic Syndr, 2004). 

11. The 69 insertion complex consists of a
substitution at codon 69 (typically T69S)
and an insertion of 2 or more amino acids
(S-S, S-A, S-G, or others). The 69 insertion
complex is associated with resistance to all
nRTIs currently approved by the US FDA
when present with 1 or more TAMs at
codons 41, 210, or 215 (Miller et al, J Infect
Dis, 2004). Some other amino acid changes
from the wild-type T at codon 69 without
the insertion may also be associated with
broad nRTI resistance. 

12. Tenofovir retains activity against the
Q151M complex of mutations (Miller et al,
J Infect Dis, 2004).

User Notes

1. Numerous nucleoside (or nucleotide)
reverse transcriptase inhibitor (nRTI) muta-
tions, such as the M41L, L210W, and
T215Y mutations, may lead to viral hyper-
susceptibility to the nonnucleoside reverse
transcriptase inhibitors (NNRTIs) in nRTI-
treated individuals. The presence of these
mutations may improve subsequent viro-
logic response to NNRTI-containing regi-
mens in NNRTI treatment-naive individuals
(Shulman et al, AIDS, 2004; Demeter et al,
11th CROI, 2004; Haubrich et al, 11th CROI,
2004; Tozzi, J Infect Dis, 2004; Katzenstein
et al, AIDS, 2003). 

2. The M184V mutation alone does not
appear to be associated with a reduced
virologic response to abacavir in vivo
(Harrigan et al, J Infect Dis, 2000; Lanier et
al, Antivir Ther, 2004). When present with
2 or 3 thymidine analogue-associated
mutations (TAMs), M184V contributes to
reduced susceptibility to abacavir and is
associated with impaired virologic response
in vivo (Lanier et al, Antivir Ther, 2004).
The M184V plus 4 or more TAMs resulted in
no virologic response to abacavir in vivo
(Lanier et al, Antivir Ther, 2004).

3. The K65R mutation may be selected 
by didanosine and is associated in vitro
with decreased susceptibility to the 
drug (Winters et al, Antimicrob Agents
Chemother, 1997). The impact of the K65R
in vivo is unclear.

The International AIDS Society–USA Drug Resistance Mutations Group reviews new
data on HIV drug resistance in order to maintain a current list of mutations associat-
ed with clinical resistance to HIV. This list includes mutations that may contribute to a
reduced virologic response to a drug. 

The mutations listed have been identified by 1 or more of the following criteria: (1) in
vitro passage experiments or validation of contribution to resistance by using site-
directed mutagenesis; (2) susceptibility testing of laboratory or clinical isolates; (3)
genetic sequencing of viruses from patients in whom the drug is failing; (4) correlation
studies between genotype at baseline and virologic response in patients exposed to
the drug. In addition, the group only reviews data that have been published or have
been presented at a scientific conference. Drugs that have been approved by the US
Food and Drug Administration (FDA) or are available through expanded access proto-
cols are included (listed in alphabetical order by drug class). User notes provide addi-
tional information as necessary. Although the Drug Resistance Mutations Group works
to maintain a complete and current list of these mutations, it cannot be assumed that
the list presented here is exhaustive. Readers are encouraged to consult the literature
and experts in the field for clarification or more information about specific mutations
and their clinical impact.
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13. The long-term virologic response to
sequential NNRTI use is poor, particularly
when 2 or more mutations are present
(Antinori et al, AIDS Res Hum Retroviruses,
2002; Lecossier et al, J Acquir Immune Defic
Syndr, 2005).

14. The K103N or Y188L mutation alone
prevents the clinical utility of all NNRTIs cur-
rently approved by the US FDA (Antinori et
al, AIDS Res Human Retroviruses, 2002). The
V106M mutation is more common in HIV-1
subtype C than in subtype B, and confers
cross-resistance to all currently approved
NNRTIs (Brenner et al, AIDS, 2003; Cane et
al, J Clin Micro, 2001).

15. Accumulation of 2 or more of these
mutations substantially reduces the clinical
utility of all NNRTIs currently approved by
the US FDA.

16. In general, the same mutations emerge
whether or not the protease inhibitors (PIs)
are boosted with low-dose ritonavir,
although there is some difference in the rel-
ative frequency of various mutations.
However, with regimens that include boost-
ed PIs, multiple mutations may be required
to result in less virologic activity. More data
are needed to make specific comparisons
between a particular boosted PI and a non-
boosted PI.

17. Resistance mutations in the protease
gene are classified as either “major” or
“minor,” if data are available.

Major mutations in the protease gene are
defined in general either as those selected
first in the presence of the drug; or those
shown at the biochemical or virologic level
to lead to an alteration in drug binding or
an inhibition of viral activity or viral repli-
cation. Major mutations have an effect on
drug susceptibility phenotype. In general,
these mutations tend to be the primary
contact residues for drug binding.

Minor mutations generally emerge later than
major mutations, and by themselves do not
have a significant effect on phenotype. In
some cases, their effect may be to improve
replicative fitness of virus containing major
mutations. However, some minor mutations
are present as common polymorphic
changes in HIV-1 nonsubtype B clades, such
as K20I/R and M36I in protease.

18. In most patients in whom an ataz-
anavir/ritonavir-containing regimen was fail-
ing virologically, accumulations of the follow-
ing 13 mutations were found (L10F/I/V,
G16E, L33F/I/V, M46I/L, I54L/V/M/T, D60E,
I62V, A71I/T/L, V82A/T, I84V, I85V, L90M,
and I93L). Seven mutations were retained in
an atazanavir score (L10F/I/V, G16E,
L33F/I/V, M46I/L, D60E, I84V, I85V); the
presence or 3 or more of these mutations
predicts a reduced virologic response at 3
months, particularly when L90M was pre-
sent (Vora, et al, Antivir Ther 2005).

19. In PI-experienced patients, the accumu-
lation of 6 or more of the mutations indi-
cated on the bar is associated with 
a reduced virologic response to
lopinavir/ritonavir (Masquelier et al,
Antimicrob Agents Chemother, 2002; Kempf
et al, J. Virol, 2001). The product informa-
tion states that accumulation of 7 or 8
mutations confers resistance to the drug. In
contrast, in those in whom lopinavir/riton-
avir is their first PI used, resistance to this
drug at the time of virologic rebound is rare.
However, there is emerging evidence that
specific mutations, most notably I47A (and
possibly I47V) and V32I are associated with
high-level resistance (Mo et al, J. Virol,
2001; Friend et al, AIDS 2004; Kagen et al,
Protein Sci, 2005).

20. In some nonsubtype-B HIV-1, D30N is
selected less frequently than other PI muta-
tions (Gonzalez et al, Antivir Ther, 2004).

21. In PI-experienced patients, early studies
of tipranavir/ritonavir suggested an accumu-
lation of mutations at positions 33, 82, 84,
and 90 correlated with virologic response.
Responses were greater when fewer than 3
of these mutations were present, but larger
data sets did not confirm an independent
role for L90M in tipranavir resistance.
Subsequent analyses of data from phase II
and III studies in PI-experienced patients
identified mutations associated with
reduced susceptibility or reduced virologic
response. These include: L10V, I13V,
K20M/R, L33F, E35G, M36I, K43T, M46L,
I47V, I54A/M/V, Q58E, H69K, T74P, V82L/T,
N83D, and I84V. Accumulation of these
mutations leads to reduced tipranavir
response. These data must be considered
preliminary, and require further confirma-
tion and validation before their clinical utility
can be considered (Schapiro et al, 12th

CROI, 2005; Kohlbrenner et al, DART, 2004;
Mayers et al, Antivir Ther, 2004; Kohlbrenner
et al, Antivir Ther, 2004; Hall et al, Antivir
Ther, 2003; McCallister et al, Antivir Ther,
2003; Valdez, Antivir Ther, 2005; Muzammil,
Antivir Ther, 2005).

22. Although resistance to enfuvirtide is
associated primarily with mutations in the
first heptad repeat (HR1) region of the gp41
envelope gene, wild-type viruses in the
depicted HR1 region vary 500-fold in sus-
ceptibility. Such pretreatment susceptibility
differences were not associated with differ-
ences in clinical responses (Labrosse et al, J
Virol, 2003). Furthermore, mutations or
polymorphisms in other regions in the
envelope (eg, the HR2 region or those yet to
be identified) as well as coreceptor usage
and density may affect susceptibility to
enfuvirtide (Reeves et al, Proc Natl Acad Sci
USA, 2002; Reeves et al, J Virol, 2004; Xu et
al, Antimicrob Agents Chemother, 2005).
Thus, testing to detect only the depicted
HR1 mutations may not be adequate for
clinical management of suspected failure
(Reeves et al, J Virol, 2004; Menzo et al,
Antimicrob Agents Chemother, 2004; Poveda
et al, J Med Virol, 2004; Sista et al, AIDS,
2004; Su et al, Antivir Ther, 2004). 

Amino acid abbreviations: A, alanine; C, cys-
teine; D, aspartate; E, glutamate; F, phenylalanine;
G, glycine; H, histidine; I, isoleucine; K, lysine; L,
leucine; M, methionine; N, asparagine; P, proline;
Q, glutamine; R, arginine; S, serine; T, threonine;
V, valine; W, tryptophan; Y, tyrosine.
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Fusion Inhibitors

The E substitution at position 38 and
the Q40H have been added to the list
of mutations conferring resistance to
enfuvirtide.12

Future Revisions of the Figures

As part of the recent revisions to the
user notes, the IAS–USA Drug Resis-
tance Mutations Group is developing a
table for the IAS–USA Web site
(www.iasusa.org) on emerging issues
in HIV-1 resistance and available resis-
tance data for investigational drugs for
which phase II trial data are available.
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Comments?

The IAS–USA Drug Resistance Mut-
ations Group welcomes comments on
the mutations figures and user notes.
Please send your evidence-based com-
ments, including relevant reference
citations, to the IAS–USA at resis-
tance2005“at”iasusa (this will change
to resistance2006“at”iasusa as of
January 1, 2006) or by fax at 415-544-
9401. Please include your name and
institution.

Reprint Requests

The Drug Resistance Mutations Group
welcomes interest in the mutations
figures as an educational resource for
practitioners and encourages dissemi-
nation of the material to as broad an
audience as possible. However, we
require that permission to reprint the
figures be obtained and that no alter-
nations in the content be made. If you
wish to reprint the mutations figures,

please send your request to the
IAS–USA via e-mail (see above) or fax.
Requests to reprint the material
should include the name of the pub-
lisher or sponsor, the name or a
description of the publication in
which you wish to reprint the materi-
al, the funding organization(s), if
applicable, and the intended audience
of the publication. Requests to make
any minimal adaptations of the mate-
rial should include the former, plus a
detailed explanation of how the
adapted version will be changed from
the original version and, if possible, a
copy of the proposed adaptation. In
order to ensure the integrity of the
mutations figures, it is the policy of
the IAS–USA to grant permission for
only minor preapproved adaptations
of the figures (eg, an adjustment in
size). Minimal adaptations only will
be considered; no alterations of the
content of the figures or user notes
will be permitted. Please note that
permission will be granted only for
requests to reprint or adapt the most
current version of the mutations fig-
ures as it is posted on this Web site.
Because scientific understanding of
HIV drug resistance is evolving quick-
ly and the goal of the Drug Resistance
Mutations Group is to maintain the
most up-to-date compilation of muta-
tions for HIV clinicians and
researchers, the publication of out-of-
date figures is counterproductive. If
you have any questions about reprints
or adaptations, please send an e-mail
to topics2005 “at” iasusa.org.
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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
international 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 topics2005“at”iasusa.org.

Categories of Articles

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
original review articles on current issues in
HIV and AIDS for consideration. 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 introductory abstract
of approximately 100 to 200 words.
Original, adapted, or reprinted figures and
tables may be included and should be cited
in the text and accompanied by a brief title.
Adapted and reprinted work requires proof
of permission obtained from the original
publishers and authors. Authors interested
in submitting unsolicited manuscripts are
encouraged to submit an outline or abstract
of the proposed manuscript first; please
contact the editor for further information.

Editorials. Topics in HIV Medicine and its
editors 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;
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 1 or 2 issues each year with a special
focus, such as reports from recent scientif-
ic meetings and summaries of special
International AIDS Society–USA continu-
ing medical 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.

Submission of Manuscripts

Manuscripts should be submitted via e-mail
or PC-compatible floppy disk with a dou-
ble-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 welcome 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: topics2005“at”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

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.

Authorship Requirements

Topics in HIV Medicine uses the definition
of authorship formulated by the Inter-
national Committee of Medical Journal
Editors and published in its Uniform
Requirements for Manuscripts Submitted
to Biomedical Journals.1 This definition
states: “Authorship credit should be based
only on (1) substantial contributions to
conception and design, or acquisition of
data, or analysis and interpretation of
data; (2) drafting the article or revising it
critically for important 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 collec-
tion of data, or general supervision of the
research group, by themselves, do not jus-
tify authorship.”
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An ongoing series of case-based, advanced, online CME activities
produced by the International AIDS Society–USA

Cases on the Web

The IAS–USA has earned nationwide recognition for its CME
courses held in major HIV epicenter cities across the United States.

Cases on the Web expands the reach of our courses by offering
convenient, top-quality education in the area of HIV/AIDS care to

a wider online audience.

Look for new presentations in early 2006:

■ Recognizing and managing interactions between
antiretroviral drugs and other medications—
including drugs of abuse, antidepressant agents,
drugs to treat lipid abnormalities, and drugs to
manage organ transplantation

■ Treatment and management of HIV and 
hepatitis C virus coinfection

■ New case modules for the current presentation,
“Clinical Management of Treatment-Experienced
Patients Presenting With Virologic Failure”

■ Strategies for antiretroviral therapy

In the meantime, please visit our current
presentations:

■ “Clinical Management of Treatment-Experienced
Patients Presenting With Virologic Failure,” by
Carlos Zala, MD and Pedro Cahn, MD, PhD

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

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

■ “Perinatal HIV: Special Considerations,” 
by Deborah Cohan, MD, MPH

www.iasusa.org/cow

CME Accreditation

The International AIDS Society–USA is accredited by the Accreditation
Council for Continuing Medical Education to sponsor continuing medi-
cal education for physicians.

The International AIDS Society–USA designates each of these activities
for a specified number of hours in category 1 credit toward the AMA
Physician's Recognition Award. The number of hours is noted with
each activity. Each physician should claim only those hours of credit
that he or she actually spent in the educational activity.

Editors: Michael S. Saag, MD, Editor in Chief, and Meg D. Newman, MD, Co-Editor
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Educational Programs of the International AIDS Society–USA
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 practitioners who are actively involved in HIV and AIDS care. The organization’s educa-
tional activities are particularly intended to bridge clinical research and patient care.

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.

Clinical Management of Treatment-Experienced
Patients Presenting With Virologic Failure
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

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

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 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

Los Angeles, CA
Thursday, February 23, 2006
Hilton Los Angeles/Universal City
Chair: Ronald T. Mitsuyasu, MD
Vice-Chair: Constance A. Benson, 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 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 Current Issues and Controversies in HIV Infection Management: Session 182
Washington, DC Sunday, December 18, 2005, 2:00pm - 4:30 pm

Washington, DC, Convention Center, Room 146
Chair: Judith S. Currier, 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.
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