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What’s New in the Document?

This guidelines revision represents a major rewriting of the document to improve its organization and
readability. The tables are updated with the most current available information. The following major changes
have been made to the March 28, 2004 version of the guidelines:

Changes in Recommendations:

e When to start?
For asymptomatic treatment-naive patients with CD4" T cell count >350 cells/mm®, the viral load
recommendation to defer or to consider therapy has been increased from 55,000 to 100,000 copies/mL.
This is based on more recent data supporting HIV RNA level of >100,000 copies/mL being a stronger
predictor for disease progression than >55,000 copies/mL, though even at these CD4 and viral load levels,
the risk of disease progression is still relatively low. Most experienced clinicians will defer therapy with
quarterly clinical and laboratory evaluation.

e What to start with?
+ stavudine — has been moved from “preferred” to “alternative” due to increasing reports of stavudine-
associated toxicities
+ tenofovir + lamivudine (or emtricitabine) — is now recommended as a 2-NRT]I backbone for both
NNRTI- and Pl-based regimens. Previously, this recommendation was limited to NNRTI-based
regimens only.
+ emtricitabine — is now included as an option for part of a preferred or alternative 2-NRTI backbone

Additions to the Guidelines Document:

e Special Populations section — discussions on special considerations for antiretroviral therapy in the
following patient populations are added to this document:
+ HIV-infected adolescents
+ Injection drug users
+ Hepatitis B/HIV co-infected patients
+ Hepatitis C/HIV co-infected patients
+ HIV patients with tuberculosis
e Discussion on Discontinuation or Interruption of Antiretroviral Therapy
e Table 3a - “Probability of progressing to AIDS or death according to CD4 cell count, viral load, and
sociodemographic factors” — reproduced with permission from Lancet 2002.
e Table 3b - “Predicted 6-month risk of AIDS according to age and current CD4 cell count and viral load,
based on a Poisson regression model” — reproduced with permission from AIDS 2004.
e Table7- *“A compilation of 48-week treatment outcome data from selected clinical trials of
combination antiretroviral therapy in treatment-naive individuals”
e Tables 16 a-c — New tables on “Antiretroviral therapy associated adverse effects and management
recommendations”

Deletion from the Guidelines Document:

e What not to use?

+ Hydroxyurea — Hydroxyurea has been removed from this list as it is the opinion of the Panel that
discussions in the guidelines should limit themselves to commentary on FDA-approved agents that are
indicated for the treatment of HIV infection. Hydroxyurea, though used by some as adjunctive
therapy to antiretroviral agents, is not considered, by itself, an antiretroviral agent, and thus will not be
discussed in this guidelines document.
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Guidelines for the Use of Antiretroviral Agents
in HIV-1-Infected Adults and Adolescents

INTRODUCTION

Summary of Guidelines

Antiretroviral therapy for treatment of Human
Immunodeficiency Virus type 1 (HIV-1) infection has
improved steadily since the advent of combination
therapy in 1996. More recently, new drugs have been
approved, offering added dosing convenience and
improved safety profiles, while some previously-
popular drugs are being used less often as their
drawbacks become better defined. Resistance testing is
used more commonly in clinical practice and
interactions among antiretroviral agents and with other
drugs have become more complex.

The Panel on Clinical Practices for Treatment of HIV
(the Panel) develops these guidelines which outline
current understanding of how clinicians should use
antiretroviral drugs to treat adult and adolescents with
HIV infections. The Panel considers new evidence and
adjusts recommendations accordingly. The primary
areas of attention and revision have included: when to
initiate therapy, which drug combinations are preferred
and which drugs or combinations should be avoided,
and means to continue clinical benefit in the face of
antiretroviral drug resistance. In contrast, some aspects
of therapy, while important, have seen less rapid data
evolution and thus fewer changes, such as medication
adherence. Yet other topics have warranted more in-
depth attention by separate guidelines groups, like the
treatment of HIV during pregnancy.

Key Clinical Questions Addressed By

Guidelines. For ease of use, these guidelines are
organized so as to answer the following series of
clinical questions clinicians are most likely to face in
making treatment decisions:

¢ When should therapy be started in patients with
established asymptomatic infection? The Panel
reaffirms the desirability of initiating therapy
before the CD4 cell count falls below 200
cells/mm? In addition, there are inconsistent data
documenting added value in treating before the
count falls below 350 cell/mm?, but some
clinicians opt to consider treatment in patients with
CD4 count >350 cell/mm? and HIV-RNA
>100,000 copies/mL. A review of the literature on

this issue can been seen in the When to Treat:
Indications for Antiretroviral Therapy section.

Which regimens are preferred for initial therapy?
The Panel continues to select several regimens as
preferred, while appreciating that patient or provider
preferences, or underlying co-morbidities, may make
an alternative regimen better in such instances. The
Panel recommends that an initial regimen contain
two nucleoside/nucleotide reverse transcriptase
inhibitors (NRTI) and either a non-nucleoside
reverse transcriptase inhibitor (NNRTI) or a
ritonavir-boosted or unboosted protease inhibitor

(P).

What drugs or drug combinations should not be
used? The Panel notes that certain drugs are so
similar, for example, lamivudine and emtricitabine,
that they should not be combined. Others have
additive or synergistic toxicity, such as stavudine
with didanosine, and should generally be avoided.
Still others have intracellular interactions that
decrease their antiviral activities, notably zidovudine
with stavudine, and should thus be avoided.

What are some limitations to the safety and efficacy
of antiretroviral therapy? The Panel notes the high
degree of medication adherence with all ARV
regimens needed to prevent the selection of drug
resistance. It also appreciates that short term and,
even more concerning, longer term toxicity may
limit the duration of treatment needed in what can be
seen as a chronic disease. Finally, drug interactions
among the antiretroviral drugs and with other
necessary drugs are challenging and require special
attention in prescribing and monitoring.

What is the role of resistance testing in guiding
therapy decisions? Resistance testing continues to
be an important component of optimizing drug
selection after treatment failure. However, its role in
previously untreated persons is less clear. The Panel
recognizes that there is a growing sense that such
applications are of value, but little evidence exists to
guide such use.
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o What are the goals of therapy in treatment
experienced patients? When possible, suppression
of viremia to less than detection limits remains the
goal of therapy. When this is not possible, the Panel
recommends maintenance of even partial viremic
suppression by selection of an optimal regimen based
on resistance testing results. Either way, the ultimate
goals are to prevent further immune deterioration and
to avoid HIV-associated morbidity and mortality.
The Panel recommends against complete
antiretroviral cessation in late failure as this has
resulted in rapid progression to AIDS and death.

o Are there special populations which may require
specific considerations when using antiretroviral
therapy? The Panel recognizes that there are
subgroups of patients where specific considerations
are critical when selecting and monitoring
antiretroviral therapy, in order to assure safe and
effective treatment. The Panel addresses some
important antiretroviral related issues for these
special populations, which include patients with
acute HIV infection, HIV-infected adolescents,
injection drug users, women of child bearing
potential and pregnant women, and those with
hepatitis B, hepatitis C, or tuberculosis co-infections.

Guidelines Process

These guidelines outline the current understanding of
how clinicians should use antiretroviral agents to treat
adults and adolescents infected with HIV-1. They were
developed by the Panel on Clinical Practices for
Treatment of HIV (the Panel), convened by DHHS.

Basis for Recommendations. Recommendations are
based upon expert opinion and scientific evidence.
Each recommendation has a letter/Roman numeral
rating (Table 1). The letter indicates the strength of the
recommendation based on the expert opinion of the
Panel. The Roman numeral indicates the quality of the
scientific evidence to support the recommendation.
When appropriate data are not available, inconclusive,
or contradictory, the recommendation is based on
“expert opinion.” These recommendations are not
intended to supersede the judgment of clinicians who
are knowledgeable in the care of HIV infection.

Updating of Guidelines. These guidelines generally
represent the state of knowledge regarding the use of
antiretroviral agents. However, as the science rapidly
evolves, the availability of new agents and new clinical
data may rapidly change therapeutic options and

preferences. The guidelines are therefore updated
frequently by the Panel, which meets monthly by
teleconferencing to make ongoing revisions as
necessary. All revisions are summarized and
highlighted on the AIDSinfo Web site. Proposed
revisions are posted for a public comment period,
generally for 2 weeks, after which comments are
reviewed by the Panel prior to finalization. Comments
can be sent to aidsinfowebmaster@aidsinfo.nih.gov.

Other Guidelines. These guidelines focus on
treatment for adults and adolescents. Separate
guidelines outline how to use antiretroviral therapy for
such populations as pregnant women, pediatric patients
and health care workers with possible occupational
exposure to HIV (see
http://aidsinfo.nih.gov/guidelines). There is a brief
discussion of the management of women in
reproductive age and pregnant women in this
document. However, for more detailed and up-to-date
discussion on this and other special populations, the
Panel defers to the designated expertise outlined by
panels that have developed these guidelines.

Importance of HIV Expertise in Clinical Care.
Multiple studies have demonstrated that better
outcomes are achieved in patients cared for by a
clinician with expertise [1-6]. This has been shown in
terms of mortality, rate of hospitalizations, compliance
with guidelines, cost of care, and adherence to
medications. The definition of expertise in these
studies has varied, but most rely on the number of
patients actively managed. Based on this observation,
the Panel recommends HIV primary care by a clinician
with at least 20 HIV-infected patients and preferably at
least 50 HIV-infected patients. Many authoritative
groups have combined the recommendation based on
active patients, along with fulfilling ongoing CME
requirements on HIV-related topics.

BASIC EVALUATION

Pretreatment Evaluation

Each patient initially entering care should have a
complete medical history, physical examination, and
laboratory evaluation. The purpose is to confirm the
presence of HIV infection, determine if HIV infection
is acute (see Acute HIV Infection), determine the
presence of co-infections, and assess overall health
condition as recommended by the primary care
guidelines for the management of HIV-infected
patients [7].
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The following laboratory tests should be performed for
each new patient during initial patient visits:

o HIV antibody testing (if laboratory confirmation not
available) (Al);

e CD4 cell count (Al);

e Plasma HIV RNA (Al);

e Complete blood count, chemistry profile,
transaminase levels, BUN and creatinine, urinalysis,
RPR or VDRL, tuberculin skin test (unless a history
of prior tuberculosis or positive skin test),
Toxoplasma gondii 1gG, Hepatitis A, B, and C
serologies, and PAP smear in women (Alll);

¢ Fasting blood glucose and serum lipids if considered
at risk for cardiovascular disease and for baseline
evaluation prior to initiation of combination
antiretroviral therapy (Alll).

In addition:

¢ Resistance testing in chronically infected patients
prior to initiating antiretroviral therapy is optional
(CH);

¢ A test for Chlamydia trachomatis and Neisseria
gonorrhoeae is optional (BII) in order to identify
high risk behavior and the need for STD therapy;

e Chest x-ray if clinically indicated (BIII).

Patients living with HIV infection must often cope with
multiple social, psychiatric, and medical issues. Thus,
the evaluation should also include assessment of
substance abuse, economic factors, social support,
mental illness, co-morbidities, and other factors that
are known to impair the ability to adhere to treatment
and to alter outcomes. Once evaluated, these factors
should be managed accordingly.

Initial Assessment and Monitoring for
Therapeutic Response

Two surrogate markers are routinely used to determine
indications for treatment and to monitor the efficacy of
therapy: CD4" T-cell count and plasma HIV RNA (or
viral load).

CD4" T-cell count. The CD4" T-cell count (or CD4
count) serves as the major clinical indicator of
immunocompetence in patients with HIV infection. It
is usually the most important consideration in decisions
to initiate antiretroviral therapy. The most recent CD4
cell count is the strongest predictor of subsequent
disease progression and survival, according to clinical
trials and cohort studies data on patients receiving
antiretroviral therapy. A significant change between
two tests (2 standard deviations) is defined as

approximately 30% change of the absolute count and 3
percentage point change in CD4 percentage.

o Use of CD4 for Initial Assessment. The CD4 count
is usually the most important consideration in
decisions to initiate antiretroviral therapy. All
patients should have a baseline CD4 cell count at
entry into care (Al); many authorities recommend
two baseline measurements before decisions are
made to initiate antiretroviral therapy due to wide
variations in results (CII1). The test should be
repeated yet a third time if discordant results are seen
(Al). Recommendations for initiation of
antiretroviral therapy based on CD4 cell count are
found in the When to Treat: Indications for
Antiretroviral Therapy section.

o Use of CD4 Count for Monitoring Therapeutic
Response. Adequate viral suppression for most
patients on therapy is defined as an increase in CD4
cell count that averages 100-150 cells/mm? per year
with an accelerated response in the first three
months. This is largely due to redistribution.
Subsequent increases with good virologic control
show an average increase of approximately 100
cells/mm?® per year for the subsequent few years until
a threshold is reached [8].

¢ Frequency of CD4 Count Monitoring. In general,
CD4 count should be determined every three to six
months to (1) determine when to start antiretroviral
in patients who do not meet the criteria for initiation;
(2) assess immunologic response to antiretroviral
therapy; and (3) assess the need for initiating
chemoprophylaxis for opportunistic infections.

Viral Load. Plasma HIV RNA (viral load) may be a
consideration in the decision to initiate therapy. In
addition, viral load is critical for evaluating response to
therapy (Al). Three HIV viral load assays have been
approved by the Food and Drug Administration (FDA)
for clinical use:

e HIV-1 reverse transcriptase polymerase chain
reaction assay (Amplicor HIV-1 Monitor Test,
version 1.5, Roche Diagnostic);

¢ Nucleic acid amplification test for HIV RNA
(NucliSens HIV-1 QT, Organon Teknika); and

o Signal amplification nucleic acid probe assay
(VERSANT HIV-1RNA 3.0 assay, Bayer).

Analysis of 18 trials with over 5,000 participants with
viral load monitoring showed a significant association
between a decrease in plasma viremia and improved
clinical outcome. Thus, viral load testing serves as a
surrogate marker for treatment response and may be
useful in predicting clinical progression. The minimal
change in viral load considered to be statistically
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significant (2 standard deviations) is a threefold or a
0.5 logso copies/mL change. One key goal of therapy is
a viral load below the limits of detection (at <50
copies/mL for the Amplicor assay, <75 copies/mL for
the VERSANT assay, and <80 copies/mL for the
NucliSens assay). This goal should be achieved by 16-
24 weeks (Al). Recommendations for the frequency of
viral load monitoring are summarized below and in
Table 2.

o At Initiation or Change in Therapy. Plasma viral
load should be measured immediately before
treatment, and at 2-8 weeks after treatment initiation
or treatment changes due to suboptimal viral
suppression. In the latter measure, there should be a
decrease of at least a 1.0 log; copies/mL (BI).

¢ In Patients With Viral Suppression Where
Changes are Motivated by Drug Toxicity or
Regimen Simplification. Some experts also
recommend repeating viral load measurement within
2-8 weeks after changing therapy. The purpose of
viral load monitoring at this point is to confirm
potency of the new regimen.(BI1)

¢ In Patients on a Stable Antiretroviral Regimen
The viral load testing should be repeated every 3-4
months thereafter or if clinically indicated.(BII)
The testing should be repeated every 3-4 months
thereafter or if clinically indicated. (Table 2)

Monitoring in Patients With Suboptimal
Response. In addition to viral load monitoring, a
number of additional factors should be assessed, such
as non-adherence, altered pharmacology, or drug
interactions. Resistance testing may be helpful in
identifying the presence of resistance mutations that
may necessitate a change in therapy. (All)

TREATMENT GOALS

Eradication of HIV infection cannot be achieved with
available antiretroviral regimens. This is chiefly
because the pool of latently infected CD4™ T cells is
established during the earliest stages of acute HIV
infection [9] and persists with a long half-life, even
with prolonged suppression of plasma viremia [10-13].
Therefore, once the decision is made to initiate therapy,
the primary goals of antiretroviral therapy are to:

o reduce HIV-related morbidity and mortality,

o improve quality of life,

e restore and preserve immunologic function, and
e maximally and durably suppress viral load.

Adoption of treatment strategies recommended in these
guidelines has resulted in substantial reductions in
HIV-related morbidity and mortality [14-16].

Plasma viremia is a strong prognostic indicator of HIV
disease progression [17]. Reductions in plasma viremia
achieved with antiretroviral therapy account for
substantial clinical benefits [18]. Therefore,
suppression of plasma viremia as much as possible for
as long as possible is a critical goal of antiretroviral
therapy (see Basic Evaluation: Initial Assessment and
Monitoring for Therapeutic Response). This goal,
however, must be balanced against the need to preserve
effective treatment options in patients who do not
achieve undetectable viral load due to extensive viral
resistance or persistent medication non-adherence.

Viral load reduction to below limits of assay detection
in a treatment-naive patient usually occurs within the
first 16-24 weeks of therapy. However, maintenance of
excellent treatment response is highly variable.
Predictors of long-term virologic success include:

e potency of antiretroviral regimen,

o adherence to treatment regimen [19, 20],

o low baseline viremia,

e higher baseline CD4" cell count [19, 20], and

e rapid (i.e. >1 log 10 in 1-4 months) reduction of
viremia in response to treatment [20].

Successful outcomes have not been observed across all
patient populations, however. Studies have shown that
approximately 70% of patients in urban clinic settings

achieve the goal of no detectable virus compared to 80-90%

in many clinical trials [21].

Strategies to Achieve Treatment Goals

Achieving treatment goals requires a balance of
sometimes competing considerations, outlined below.
Providers and patients must work together to define
priorities and determine treatment goals and options.

Selection of Combination Regimen. Several preferred
and alternative antiretroviral regimens are recommended
for use (see What to Start With: Initial Combination
Regimens for the Antiretroviral-Naive Patient). They
vary in efficacy, pill burden, and potential side effects. A
regimen tailored to the patient may be more successful in
fully suppressing the virus with fewer side effects.
Individual tailoring is based on such considerations as
lifestyle, co-morbidities, and interactions with other
medications.
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Preservation of Future Treatment Options.
Multiple changes in antiretroviral regimens, prompted
by virologic failure due to drug resistant virus or
patient non-adherence, can rapidly exhaust treatment
options. While these are valid reasons to prompt a
change in therapy, they should be considered carefully
(see Considerations for Treatment Failure).

Drug Sequencing. Appropriate sequencing of drugs
for use in initial and subsequent salvage therapy
preserves future treatment options and is another tool
to maximize benefit from antiretroviral therapy.
Currently recommended strategies spare at least two
classes of drugs for later use and potentially avoid or
delay certain class-specific side effects.

Improving Adherence. The reasons for variability in
response to antiretrovirals are complex but may include
inadequate adherence due to multiple social issues that
confront patients [22-24]. Patient factors clearly
associated with the risk of decreased adherence—such
as active substance abuse, depression, and lack of
social support—need to be addressed with patients
before initiation of antiretroviral therapy [25, 26].
Strategies to improve medication adherence can
improve outcomes.

WHEN TO TREAT: Indications for
Antiretroviral Therapy

Panel’s Recommendations (Table 4):

o Antiretroviral therapy is recommended for all
patients with history of an AIDS-defining illness
or severe symptoms of HIV infection regardless of
CD4" T cell count. (Al)

o Antiretroviral therapy is also recommended for
asymptomatic patients with <200 CD4" T
cells/mm3(Al)

e Asymptomatic patients with CD4" T cell counts of
201-350 cells/mm?® should be offered treatment.
(G11)]

e For asymptomatic patients with CD4" T cell of
>350 cellssmm®and plasma HIV RNA >100,000
copies/ml most experienced clinicians defer
therapy but some clinicians may consider
initiating treatment. (CI1)

e Therapy should be deferred for Eatients with CD4”
T cell counts of >350 cells /mm*®and plasma HIV
RNA <100,000 copies/mL. (DII)

The decision to begin therapy for the asymptomatic
patient is complex and must be made in the setting of
careful patient counseling and education.

Considerations of initiating antiretroviral therapy
should be primarily based on the prognosis of disease-
free survival as determined by baseline CD4" T cell
count [27-29] (Figure A; and Table 3a, 3b). Also
important are baseline viral load [27-29], readiness of
the patient to begin therapy; and assessment of
potential benefits and risks of initiating therapy for
asymptomatic persons, including short-and long-term
adverse drug effects; the likelihood, after counseling
and education, of adherence to the prescribed treatment
regimen.

Recommendations vary according to the CD4 count
and viral load of the patient, as follows.

<200 CD4" T cell count, with AIDS-defining
illness, or symptomatic. Randomized clinical trials
provide strong evidence of improved survival and
reduced disease progression by treating symptomatic
patients and patients with <200 CD4* T cells/mm? [30-
33]. Observational cohorts indicate a strong
relationship between lower CD4" T cell counts and
higher plasma HIVV RNA levels in terms of risk for
progression to AIDS for untreated persons and
antiretroviral naive patients beginning treatment. These
data provide strong support for the conclusion that
therapy should be initiated in patients with CD4" T cell
count <200 cells/mm? (Figure A and Table 3a) (Al)
[27, 28].

200-350 CD4" T cell count, patient asymptomatic.
The optimal time to initiate antiretroviral therapy
among asymptomatic patients with CD4" T cell counts
>200 cells/mm? is unknown. For these patients, the
strength of the recommendation for therapy must
balance other considerations, such as patient readiness
for treatment and potential drug toxicities.

After considering available data in terms of the relative
risk for progression to AIDS at certain CD4" T cell
counts and viral loads, and the potential risks and
benefits associated with initiating therapy, most
specialists in this area believe that the evidence
supports initiating therapy in asymptomatic HIV-
infected persons with a CD4" T cell count of 200-350
cells/mm? (BII).

There is a paucity of data from randomized, controlled
trials concerning clinical endpoints (e.g., the
development of AIDS-defining illnesses or death) for
asymptomatic persons with >200 CD4" T cells/mm® to
guide decisions on when to initiate therapy.
Observational data from cohorts of HIV-infected
persons provide some guidance to assist in risk
assessment for disease progression.
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One source of observational data comes from cohorts
of untreated individuals with regular measurements of
CD4" T cell counts and HIV RNA levels. Table 3b is
taken from a report the CASCADE Collaboration,
composed of 20 cohorts in Europe and Australia [29].
The information in this table provides an estimate of
the short-term (6-month) risk of AIDS progression
according to CD4" T cell count, HIV RNA level, and
age. These estimates can be considered in making the
decision about whether to start antiretroviral therapy
before the next clinic visit.

Another source of observational data is from cohorts
that follow patients after the initiation of antiretroviral
treatment. A pooled analysis of 13 cohorts from
Europe and North America provide the most precise
information on prognosis following the initiation of
treatment [28]. These data indicate that CD4" T-cell
count is a much more important prognostic indicator
than viral load for those initiating therapy. In this
study, risk of progression was also greater for those
with a viral load >100,000, older patients, those
infected through injecting drug use, and those with a
previous diagnosis of AIDS. The following chart
shows the risk of progression to AIDS or death after 3
years, according to CD4" T-cell count and HIV RNA
level at the time antiretroviral therapy was initiated.
These data are from a large subset of patients less than
50 years old and without a history of an AIDS-defining
illness or injection drug use:

CD4" T cell count 3 yr-probability

VL <10° VL >10°
0 - 49 cells/mm?® 16 % 20%
50 - 99 cells/mm?® 12 % 16%
100 - 199 cells/mm® 9.3% 12%
200 - 349 cells/mm® 4.7 % 6.1%
>350 cells/mm® 3.4% 4.4%

These data provide strong support for the
recommendation, based on observational cohort , that
therapy should be initiated before the CD4" T cell
count declines to <200 cells/mm?®. However,
differences in risk for those with CD4" T cell counts
between 200-350 and >350 cells/mm?® are based on too
few events, and too short a follow-up period, to make
reliable statements about when treatment should be
started.

While there are clear strengths to these observational
data, there are also important limitations. Uncontrolled
confounding factors could impact estimates in both
studies. Furthermore, neither study provides direct
evidence on the optimum CD4" T cell count to begin
therapy. Such data will have to come from studies that

follow patients who start therap%/ at different CD4" T-
cell counts above 200 cells/mm®and compare them
with a similar group of patients (e.g., with similar
CD4" T cell count and HIV RNA level) who defer
treatment. To completely balance the benefits and risks
of therapy, follow-up will have to examine progression
to AIDS, major toxicities, and death.

>350 CD4" T cell count, patient asymptomatic.
There is little evidence on the benefit of initiating therapy
in asymptomatic patients with CD4" T cell count > 350
cells/mm®. Most clinicians would defer therapy.

o The deferred treatment approach is based on the
recognition that robust immune reconstitution still
occurs in the majority of patients who initiate
treatment while CD4" T cell counts are in the 200-
350 cells/mm®range. Also, toxicity risks and
adherence challenges generally outweigh the benefits
of initiating therapy at CD4" T cell counts >350
cells/mm?®. In the deferred treatment approach,
increased levels of plasma HIV RNA (i.e., >100,000
copies/mL) are an indication for monitoring of CD4"
T cell counts and plasma HIVV RNA levels at least
every three months, but not necessarily for initiation
of therapy. For patients with HIV RNA <100,000
copies/mL, therapy should be deferred (DII).

o In the early treatment approach, asymptomatic
patients with CD4" T cell counts >350 cells/mm®and
levels of plasma HIV RNA >100,000 copies/mL
would be treated because of the risk for immunologic
deterioration and disease progression (Cl1).

An estimate of the short term risk of AIDS progression
may be useful in guiding clinicians and patients as they
weigh the risks and benefits of initiating versus
deferring therapy in this CD4 cell range. As cited
above, Table 3b provides an analysis of data from the
CASCADE Collaboration, demonstrating the risk of
AIDS progression within 6 months for different strata
of CD4" T cell count, viral load, and age. As seen in
Table 3b, a 55 year old with a CD4" T cell count of 350
and a HIV viral load of 300,000 copies/ml has a 5%
chance of progression to an AIDS-defining diagnosis
in 6 months, compared with a 1.2% chance for a
similar patient with a viral load of 3000 copies/mL.

Benefits and Risks of Treatment

In addition to the risks of disease progression, the
decision to initiate antiretroviral therapy also is
influenced by an assessment of other potential risks
and benefits associated with treatment. Potential
benefits and risks of early (CD4" T cell counts >350
cells/mm®) or deferred (CD4" T cell count 200-350
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cells/mm®) therapy initiation for the asymptomatic
patient should be considered by the clinician and
patient.

Potential Benefits of Deferred Therapy include:

¢ avoidance of treatment-related negative effects on
quality of life and drug-related toxicities;

o preservation of treatment options;

¢ delay in development of drug resistance if there is
incomplete viral suppression;

e more time for the patient to have a greater
understanding of treatment demands;

o decreased total time on medication with reduced
chance of treatment fatigue; and

e more time for the development of more potent, less
toxic, and better studied combinations of
antiretrovirals.

Potential Risks of Deferred Therapy include:

o the possibility that damage to the immune system,
which might otherwise be salvaged by earlier
therapy, is irreversible;

o the increased possibility of progression to AIDS; and

o the increased risk for HIV transmission to others
during a longer untreated period.

Gender Differences. The recommendation of when to
start antiretroviral therapy is the same for HIV-infected
adult male and female patients. Data regarding sex-
specific differences in viral load and CD4" T cell
counts are conflicting. Certain studies [34-40],
although not others [41-44], have concluded that after
adjustment for CD4" T cell counts, levels of HIV RNA
are lower in women than in men. Although viral load is
lower in women at seroconversion, the differences
decrease with time, and the median viral load in
women and men become similar within 5-6 years after
seroconversion [35, 36, 40]. Importantly, rates of
disease progression do not differ by gender [38, 40, 45,
46]. These data demonstrate that sex-based differences
in viral load occur predominantly during a window of
time when the CD4" T cell count is relatively
preserved, when treatment is recommended only in the
setting of increased levels of plasma HIV RNA.

Adherence Considerations. Concern about
adherence to therapy is a major determinant for timing
of initiation of therapy, with patient readiness to start
treatment being a key factor in future adherence [47].
Depression and substance abuse may negatively impact
adherence and response to therapy, therefore, should be
addressed, whenever possible, prior to initiating
therapy. However, no patient should automatically be
excluded from consideration for antiretroviral therapy

simply because he or she exhibits a behavior or other
characteristic judged by the clinician to lend itself to
non-adherence. Rather, the likelihood of patient
adherence to a long-term drug regimen should be
discussed and determined by the patient and clinician
before therapy is initiated. To achieve the level of
adherence necessary for effective therapy, providers
are encouraged to use strategies for assessing and
assisting adherence. (see Adherence to Potent
Antiretroviral Therapy).

WHAT TO START WITH: Initial
Combination Regimens for the
Antiretroviral-Naive Patient

Much progress has been made since zidovudine
monotherapy demonstrated survival benefits in
advanced HIV patients in the late 1980s [48]. As of
October 2003, there were 20 approved antiretroviral
agents, belonging to four classes, with which to design
combination regimens containing at least three drugs.
These four classes include the nucleoside/nucleotide
reverse transcriptase inhibitors (NRTI), non-nucleoside
reverse transcriptase inhibitors (NNRTI), protease
inhibitors (PI), and fusion inhibitors (FI).

Summary of Recommended Regimens. Since the
introduction in 1995 of Pl and potent combination
antiretroviral therapy (previously referred to as “highly
active antiretroviral therapy” or “HAART"), a
substantial body of clinical data has been amassed to
guide the selection of initial therapy for the previously
untreated patient. To date, most clinical experience
with use of combination therapy in treatment-naive
individuals has been based on three different types of
combination regimens, namely: NNRTI-based (1
NNRTI + 2 NRTI), Pl-based (1-2 Pl + 2 NRTI), and
triple NRTI-based regimens. Recommendations are,
accordingly, organized by these categories.

A list of Panel-recommended regimens for initial
therapy in treatment naive patients can be found in
Table 5. In addition to notations in Table 5, Criteria for
Recommended Combination Antiretroviral Regimens
(below) outlines the rationale of the Panel’s
recommendations.

Potential advantages and disadvantages for each
regimen recommended for initial therapy for treatment
of naive patients are listed in Table 6 to guide
prescribers in choosing the regimen best suited for an
individual patient.
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Criteria for Recommended Combination
Antiretroviral Regimens

Data Used for Making Recommendations. In its
deliberations for the guidelines, the Panel reviews
clinical trial data published in peer-reviewed journals
and data prepared by manufacturers for FDA review.
In selected cases, data presented in abstract format in
major scientific meetings are also reviewed. The first
criterion for selection is data from a randomized,
prospective clinical trial with an adequate sample size,
demonstrating potency as measured by durable viral
suppression and immunologic enhancement (as
evidenced by increased CD4" T-cell count). Few of
these trials have enough follow-up data to include
clinical endpoints (such as development of AIDS-
defining illness or death). Thus, assessment of regimen
efficacy and potency are mostly based on surrogate
marker endpoints. A summary of selected prospective
comparative trials for initial therapy with at least 48-
week data can be seen in Table 7. Given the paucity of
head-to-head trials that make comparisons among
numerous potential antiretroviral combinations, the
Panel reviewed data across numerous clinical trials in
arriving at “preferred” versus “alternative” ratings in
Table 5.

Regimens are designated as “preferred” for use in
treatment-naive patients when clinical trial data have
demonstrated optimal efficacy and durability with
acceptable tolerability and ease of use. “Alternative”
regimens refer to regimens for which clinical trial data
show efficacy but are considered alternative due to
disadvantages compared to preferred regimens in terms
of antiviral activity, durability, tolerability, or ease of
use. In some cases, based on individual patient
characteristics and needs, a regimen listed as an
alternative regimen may actually be the preferred
regimen in that patient. The designation of regimens as
“preferred” or “alternative” may change over time as
new safety and efficacy data emerge, which, in the
opinion of the Panel, warrant reassignment of
categories. Revisions will be updated on an ongoing
basis and clearly noted on the website version of these
guidelines.

The most extensive clinical trial data are available for
the three types of regimens shown in Table 5. Data
regarding “backbone” NRTI pairs have emerged that
have led to the NRTI recommendations in Table 5.
With the ever-increasing choices of more effective and
more convenient regimens, some of the agents or
combinations which were previously recommended by
the Panel as alternative initial treatment options have
been removed from the list.

Factors to Consider When Selecting an Initial
Regimen. The Panel affirms that regimen selection
should be individualized, taking into consideration a
number of factors including:

e co-morbidity or conditions such as tuberculosis, liver
disease, depression or mental illness, cardiovascular
disease, chemical dependency, or pregnancy;

¢ adherence potential;

¢ dosing convenience regarding pill burden, dosing
frequency, and food and fluid considerations;

¢ potential adverse drug effects;
¢ potential drug interactions with other medications; and
e pregnancy potential.

Considerations for Therapies. A listing of
characteristics (dosing, pharmacokinetics, and common
adverse effects) of individual antiretroviral agents can
be found in Tables 10-13. Additionally, Table 14
provides clinicians with dosing recommendations of
these agents in patients with renal or hepatic
insufficiency.

Insufficient Data for Recommendation. Current
data are insufficient to recommend a number of other
combinations that are under investigation, such as
triple or quadruple class regimens (i.e., NRTI +
NNRTI + Pl or NRTI + NNRTI + Pl + FI
combinations); NRTI-sparing regimens such as two
drug combinations containing only dual full-dose Pls
or Pl + NNRTI combinations; regimens containing FI
as part of initial therapy; 4-NRTI regimens; regimens
containing five or more active agents; and other novel
strategies in treatment-naive patients.

Not Recommended Therapies. A list of agents or
components not recommended for initial treatment
can be found in Table 8. Some agents or components
not generally recommended for use, due to lack of
potency or potential serious safety concerns, are
listed in Table 9.
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NNRTI-Based Regimens (1-NNRTI +
2-NRTIs)

Panel’s Recommendations:
o Preferred NNRTI-Based Regimens:

+ Efavirenz + (zidovudine or tenofovir) +
(lamivudine or emtricitabine) (except during first
trimester of pregnancy or women with high pregnancy
potential*). (All)

o Alternative NNRTI-Based Regimens:

+ Efavirenz + (didanosine or abacavir or stavudine)
+ (lamivudine or emtricitabine) (except during
pregnancy, particularly the 1% trimester, or women with
high pregnancy potential*) (BII) or

+ Nevirapine-based regimens can be used as an
alternative. (please refer to text regarding the risk of
nevirapine adverse events) (BII)

The Panel does not recommend the following NNRTI
as initial therapy:
« Delavirdine — due to inferior antiretroviral potency
and three times daily dosing (DI1)

* Women with high pregnancy potential are those who are trying to
conceive or who are not using effective and consistent contraception)

Summary: NNRTI-based Regimens

Three NNRTIs (namely, delavirdine, efavirenz, and
nevirapine) are currently marketed for use.

NNRTI-based regimens are commonly prescribed as
initial therapy for treatment-naive patients. In general,
these regimens have the advantage of lower pill burden
as compared to most of the Pl-based regimens. Use of
NNRTI-based regimens as initial therapy can preserve
the Pls for later use, reducing or delaying patient
exposure to some of the adverse effects more
commonly associated with Pls. The major
disadvantage of currently available NNRTIs is their
low genetic barrier for development of resistance.
These agents only require a single mutation to confer
resistance, and cross resistance often develops across
the entire class. As a result, patients who fail this initial
regimen may lose the utility of other NNRTIs and/or
may transmit NNRTI-resistant virus to others.

Based on clinical trial results and safety data, the Panel
recommends the use of efavirenz as the preferred
NNRTI as part of initial antiretroviral therapy (All).
The exception is during pregnancy (especially during
the first trimester) or in women who are planning to
conceive or women who are not using effective and
consistent contraception.

Nevirapine may be used as an alternative to efavirenz
as the initial NNRTI-based regimen.(BIl) Close

monitoring of liver enzymes and skin rash should be
undertaken during the first 18 weeks of nevirapine
therapy, particularly, in female patients with CD4" T-
cell count >250 cells/mm? prior to therapy initiation.

Among these three agents, delavirdine appears to have
the least potent antiviral activity. As such, it is not
recommended as part of an initial regimen. (DI1)

Following is a more detailed discussion of
recommendations for preferred and alternate NNRTI-
based regimens for initial therapy.

Efavirenz as Preferred NNRTI (All). Randomized,
controlled trials and cohort studies in treatment-naive
patients have all demonstrated superior or similar viral
suppression in the efavirenz-treated patients compared
to other regimens. Specifically, these studies compared
efavirenz + 2 NRTIs with various Pl-based [49-51].
nevirapine-based [52, 53], or triple NRTI-based [54,
55] regimens in treatment-naive patients. The 2NN trial
was the first randomized controlled trial comparing
efavirenz and nevirapine. Although not statistically
significant, the results showed less treatment failure (as
defined by virologic failure, disease progression or
death, or therapy change) in the efavirenz arm when
compared to the nevirapine arm [52].

Two major limitations of efavirenz are its common
central nervous system side effects (which usually
resolve over a few weeks) and its potential teratogenic
effect on the unborn fetus. In animal reproductive
studies, efavirenz was found to cause major central
nervous system congenital anomalies in non-human
primates at drug exposure levels similar to those
achieved in humans [56]. At least four cases of neural
tube defects in human newborns, where mothers were
exposed to efavirenz during first trimester of pregnancy
have been identified [57, 58].The relative risk of
teratogenicity of efavirenz in humans is unclear.

The most experience with efavirenz, demonstrating
good virologic responses, has been shown in
combination with 2-NRTI backbones of lamivudine
plus zidovudine, tenofovir, stavudine, abacavir, or
didanosine. Emtricitabine can be used in place of
lamivudine in any of these regimens.

Nevirapine as Alternative NNRTI (BII). Inthe
2NN trial, the proportion of patients with virologic
suppression (defined as HIV-RNA <50 copies/mL) was
not significantly different between the efavirenz and
nevirapine twice daily arms (70% and 65.4%
respectively) [52]. However, two deaths were
attributed to nevirapine use. One was due to fulminant
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hepatitis, and one was due to staphylococcal sepsis as a
complication of Stevens-Johnson Syndrome.

In a recent analysis from clinical trial and post-
marketing surveillance data, a 12-fold higher incidence
of symptomatic hepatic events was seen in women
(including pregnant women) with CD4" T cell counts
of >250 cells/mm? at the time of nevirapine initiation
when compared to women with CD4" T-cell count
<250 cells/mm?. Most of these patients have no
identifiable underlying hepatic abnormalities. In some
cases, hepatic injury continued to progress despite
discontinuation of nevirapine [59, 60]. In general,
grade 111 and IV elevation of serum transaminases,
symptomatic hepatotoxicity, and dermatologic
complications occur in greater frequency and severity
with nevirapine than with either efavirenz or
delavirdine. This safety profile may be important
consideration when selecting an NNRTI-regimen for a
treatment-naive patient.

Pl-Based Regimens (1 or 2 PIs + 2 NRTISs)

Panel’s Recommendations:

Preferred Pl-based regimens

e Lopinavir/ritonavir + zidovudine + (lamivudine or
emtricitabine) as preferred Pl-based regimens (All).

Alternative Pl-based regimens may include:

e Atazanavir (BIl), fosamprenavir(BIl), ritonavir-
boosted ™ fosamprenavir(BI1), ritonavir-boosted ™
indinavir (BI1), nelfinavir(CII), or ritonavir-
boosted ““ saquinavir (B11) — all used in
combination with (zidovudine or stavudine or
tenofovir”~ or abacavir or didanosine) +
(lamivudine or emtricitabine)

e Lopinavir/ritonavir + (abacavir or stavudine or
tenofovir or didanosine) + (lamivudine or
emtricitabine) (BII)

The Panel does not recommend the following Pls

as initial therapy (DII1)

« Amprenavir (boosted or unboosted) — due to high
pill burden

« Unboosted indinavir — due to inconvenient three
times daily dosing and need to take on an empty
stomach or a light meal

« Ritonavir as sole Pl — due to high incidence of
gastrointestinal intolerance

» Unboosted saquinavir (hard gel or soft gel
capsule) — due to poor oral bioavailability, three
times daily dosing, and high pill burden

* ritonavir 100mg per day is recommended when tenofovir is used
with atazanavir.

** ritonavir at daily doses of 100-400mg used as a
pharmacokinetic-booster

Summary: PI1-Based Regimens

Pl-based regimens (1or 2 Pls + 2 NRTIs)
revolutionized the treatment of HIV infection, leading
to sustained viral suppression, improved immunologic
function, and prolonged patient survival. Since their
inception in the mid-1990s, much has been learned
about their efficacy as well as some short term and
long term adverse effects.

To date, eight Pls have been approved for use in the
United States. Each agent has its own unique
characteristics based on its clinical efficacy, adverse
effect profile, and pharmacokinetic properties. The
characteristics, advantages, and disadvantages of each
Pl can be found in Tables 6 & 12. In selecting a PI-
based regimen for a treatment-naive patient, factors
such as dosing frequency, food and fluid requirements,
pill burden, drug interaction potential, baseline hepatic
function, and toxicity profile should be taken into
consideration. A number of metabolic abnormalities,
including dyslipidemia, fat maldistribution, and insulin
resistance, have been associated with Pl use. The eight
Pls differ in their propensity to cause these metabolic
complications. At this time, the extent to which these
complications may result in adverse long term
consequences, such as increased cardiac events in
chronically-infected patients, is unknown.

The potent inhibitory effect of ritonavir on the
cytochrome P450 3A4 isoenzyme has allowed the
addition of low dose ritonavir to other Pls as a
“pharmacokinetic booster” to increase drug exposure
and prolong serum half-lives of the active Pls. This
allows for reduced dosing frequency and pill burden,
and in the case of indinavir, the addition of low dose
ritonavir eliminates the need for food restrictions. All
these advantages may improve overall adherence to the
regimen. The increased trough concentration (Cpin)
may improve the antiretroviral activity of the active
Pls, which is most beneficial in cases where the patient
harbors HIV-1 strains with reduced susceptibility to the
Pl [61-63]. The major drawbacks associated with this
strategy are the potential for increased risk of
hyperlipidemia and a greater potential of drug-drug
interactions from the addition of ritonavir.

The Panel considers lopinavir/ritonavir as the preferred
PI for the treatment-naive patient (All). Discussed
below, this recommendation is based on clinical trial
data for virologic potency, barrier for virologic
resistance, and patient tolerance. However, there are
limited data on the comparative efficacy of
lopinavir/ritonavir with other ritonavir-boosted
regimens. Alternative Pls are listed in Table 5 and
discussed below in greater detail and may include

Page 11

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents



Qctober 29, 2004

atazanavir (BII), fosamprenavir (B11), or nelfinavir
(CI) as sole PI, or ritonavir-boosted fosamprenavir
(BI1), indinavir (BI1), or saquinavir (BI1).

Lopinavir/ritonavir (co-formulated) as Preferred
PI (All). Invarious clinical trials, regimens
containing ritonavir-boosted lopinavir with 2-NRTIs
have been found to have potent virologic activities in
treatment-naive patients and in some patients who
experienced treatment failure. In a randomized,
placebo-controlled trial comparing lopinavir/ritonavir
to nelfinavir (each with stavudine and lamivudine) in
653 patients, lopinavir/ritonavir was superior to
nelfinavir in maintaining a viral load <400 copies/mL
through 48 weeks (84% versus 66% with persistent
virologic response through 48 weeks; hazard ratio =
2.0; 95% ClI: 1.5 to 2.7) [64]. Overall adverse event
rates and study discontinuation rates due to adverse
events were similar in the two groups. No evidence of
genotypic or phenotypic resistance to Pls was detected
in the 51 lopinavir/ritonavir-treated patients with >400
copies/mL at up to 48 weeks follow-up. In contrast,
D30N and/or L90OM mutations were detected in 43 of
96 (45%) of nelfinavir-treated patients [65]. A five-
year follow-up study of lopinavir-ritonavir showed
sustained virologic suppression in patients who were
maintained on the original assigned regimen [66]. The
major adverse effects of lopinavir/ritonavir are
gastrointestinal intolerance (particularly diarrhea) and
hyperlipidemia, especially hypertriglyceridemia,
necessitating pharmacologic management in some
patients.

In a pilot study, it was noted that lopinavir serum
concentrations may be significantly reduced during the
third trimester of pregnancy [67]. The implication of
this pharmacokinetic change on virologic outcome in
the mother, and the risk of perinatal HIV transmission,
remains unknown. Further studies are underway to
examine the pharmacologic and clinical efficacy of
increased dosing of lopinavir/ritonavir in this
population.

Alternative Pl-based regimens
(in alphabetical order)

Atazanavir (BIl). Atazanavir is an azapeptide Pl
with the advantages of once daily dosing and less

adverse effect on lipid profiles than other available Pls.

Three pre-marketing trials compared atazanavir-based
combination regimens to either nelfinavir- or
efavirenz-based regimens. These studies established
similar virologic efficacy of atazanavir 400 mg once
daily and both comparator treatment groups in

antiretroviral-naive patients after 48 weeks of therapy
[51, 68, 69]. The main adverse effect associated with
atazanavir use is indirect hyperbilirubinemia with or
without jaundice or scleral icterus, but without
concomitant hepatic transaminase elevations.
Atazanavir may be chosen as initial therapy for patients
where a once daily regimen is desired and in patients
with underlying risk factors where hyperlipidemia may
be undesirable. Although ritonavir-boosted atazanavir
has been used in patients who failed other Pl-based
regimens, its long term efficacy and safety in
treatment-naive patients has not been established. Until
clinical trial results in treatment-naive patients are
available, there is currently no recommendation for use
of a ritonavir-boosted atazanavir regimen in these
patients. The exception is for patients who receive
concomitant therapy with tenofovir or efavirenz, where
ritonavir-boosting is recommended to overcome the
pharmacokinetic interactions between atazanavir and
these two agents.

Fosamprenavir and Ritonavir-boosted
Fosamprenavir (BIl). Fosamprenavir, a prodrug of
amprenavir, allows for reduced pill burden, when
compared to amprenavir, when used either as a sole Pl
or in conjunction with ritonavir. The addition of
ritonavir to fosamprenavir prolongs its half-life,
making once daily dosing possible in treatment-naive
patients. Two pre-marketing trials compared
fosamprenavir or ritonavir-boosted fosamprenavir to
nelfinavir [70, 71]. In the first trial, more patients
randomized to fosamprenavir achieved viral
suppression at 48 weeks than those assigned to
nelfinavir, with greater differences seen in those
patients with pre-treatment viral load >100,000
copies/mL [70].

Ritonavir-boosted Indinavir (BIl). The inhibitory
effect of ritonavir prolongs the half-life and increases
the Cpin of indinavir [72]. This combination allows for
twice daily dosing and eliminates the meal restrictions
required when using unboosted indinavir. Despite its
potent antiviral activities, adherence to indinavir when
used as a sole PI is hindered by its inconvenience
dosing schedule of three times daily dosing and
required administration on an empty stomach or with
light meal. Ritonavir-boosted indinavir has been shown
to have comparable virologic response when compared
to indinavir used as a sole Pl [73]. The higher
concentration of indinavir in the presence of ritonavir
may predispose some patients to a higher frequency of
crystalluria and/or nephrolithiasis [74]. Hence, patients
should be advised to maintain adequate oral hydration
(at least 1.5 liter of non-caffeinated fluid per day) when
taking the ritonavir-boosted indinavir regimen.
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Nelfinavir (CI1). Nelfinavir is generally well
tolerated except for diarrhea, which occurs in 30-40%
of patients. Clinical trials have found nelfinavir to have
a virologic effect similar to atazanavir [68] and
ritonavir-boosted fosamprenavir [72], but inferior to
lopinavir/ritonavir [64], fosamprenavir [70], and
efavirenz [50] in terms of virologic suppression at 48
weeks. Genotypic resistance with the selection of the
D30N mutation is often seen in patients with virologic
rebound [65, 75]. The presence of D30N mutation
alone does not confer resistance to other Pls. A smaller
percentage of patients may select the multiple Pl
resistant L90M mutation upon virologic rebound,
which may limit the choice of Pls as future options [65,
75]. Of note, among the currently marketed Pls,
nelfinavir has the most safety and pharmacokinetic
data in pregnant women. The approved dose of
1,250mg twice daily produces similar pharmacokinetic
profiles during the third trimester of pregnancy as
compared to non-pregnant state [76]. Thus no dosage
adjustment is deemed necessary when nelfinavir is
used during pregnancy.

Ritonavir-boosted Saquinavir (BIl). The low oral
bioavailability of both saquinavir hard gel and soft gel
capsules makes them less desirable when used as a sole
Pl. Ritonavir inhibits CYP 3A4 isoenzymes in both the
intestine and the liver. Adding low dose ritonavir to
saquinavir results in a significant increase in oral
bioavailability and delay in saquinavir clearance. This
leads to a higher peak saquinavir concentration, longer
elimination half-life, and higher pre-dose
concentration. In a comparative study where a
substantial number of patients were Pl-naive, low dose
ritonavir (100 mg twice daily) boosted saquinavir
(1,000 mg twice daily) was found to have a similar
virologic response, but better toleration, than the
ritonavir/indinavir combination [61]. In the presence of
low dose ritonavir, the overall drug exposure of
saquinavir is similar regardless of whether the soft gel
or hard gel capsule formulation is used. The hard gel
capsule, however, appears to have much better
gastrointestinal tolerance than the soft gel preparation,
and is preferred by some clinicians and patients [77,
78].

Triple NRTI Regimens

Panel’s Recommendations:

« A 3-NRTI regimen consisting of abacavir +
zidovudine + lamivudine should only be used
when a preferred or alternative NNRTI-based
or Pl-based regimen cannot or should not be
used as first-line therapy (e.g. for important
drug-drug interactions) in the treatment-naive
patient. (CI1).

The Panel DOES NOT RECOMMEND the use of
the following 3-NRTI regimens as sole
antiretroviral combination at any time:

« abacavir + tenofovir + lamivudine (EII)

« didanosine + tenofovir + lamivudine (EI1)

Summary: Triple NRTI Regimens

A 3-NRTI combination regimen has multiple
advantages: fewer drug-drug interactions, low pill
burden, availability of a fixed dose combination
(zidovudine + lamivudine + abacavir combined as
Trizivir®), and sparing patients from potential side
effects seen with Pls and NNRTIs. However, several
clinical trials have shown that studied 3-NRTI
regimens have less potent virologic activity than
comparator NNRTI- or Pl-based regimens. More
importantly, several randomized and pilot studies of
different 3-NRTI regimens have reported virologic
failure or early virologic non-response which led to
early termination of the trials.

The Panel recommends that a triple NRTI regimen
consisting of zidovudine + lamivudine + abacavir
should only be used when a preferred or an alternative
NNRTI-based or a Pl-based regimen may be less
desirable due to concerns over toxicities, drug
interactions, or regimen complexity (CII). Moreover, a
3-NRTI combination containing tenofovir + abacavir +
lamivudine or tenofovir + didanosine + lamivudine
should not be used as a triple NRTI regimen at any
time (EII).

Following is discussion of 3-NRTI regimens studied in
clinical trials.

Zidovudine + Lamivudine + Abacavir as
alternative to the recommended Pl or NNRTI
regimens (Cl1). Zidovudine + lamivudine + abacavir is
the only 3-NRTI combination where randomized,
controlled trials showed favorable virologic outcomes,
when compared to Pl regimens. Comparisons, however,
were not favorable to NNRTI-based regimens.
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Two trials compared zidovudine + lamivudine +
abacavir to zidovudine + lamivudine + indinavir [79,
80] in treatment-naive patients. In the CNAAB3005
study, the overall virologic responses at 48 weeks for
the 3-NRTI-based and Pl-based regimens were
equivalent (51% of patients with HIV-RNA <400
copies/mL in each group; and 40% of patients in the
abacavir arm versus 46% in the indinavir arm had
HIV-RNA <50 copies/mL). However, patients
randomized to the abacavir arm who had high baseline
plasma HIV-RNA >100,000 copies/mL were found to
have significantly inferior virological response than
patients in the indinavir arm (31% versus 45% with
HIV-RNA <50 copies/mL; 95% CI: -27% to 0%) [79].

In another study, the 3-NRTI arm compared
unfavorably to two efavirenz-based arms. ACTG
A5095 was a randomized, double-blinded, placebo-
controlled trial comparing three Pl-sparing regimens in
treatment-naive patients (zidovudine + lamivudine +
abacavir versus zidovudine + lamivudine + efavirenz
versus zidovudine + lamivudine + abacavir +
efavirenz). Virologic failure (defined as a confirmed
HIV-RNA value >200 copies/mL at least four months
after starting treatment) was seen in 21% of patients in
the 3-NRTI arm compared to 10% in the pooled
efavirenz arms after 32 weeks of therapy (p<0.001).
Through week 48, the proportion of patients with HIV
RNA <200 copies/mL by intent-to-treat analysis was
74% (95% CI 65-83%) in the zidovudine + lamivudine
+ abacavir arm versus 89% (95% CI 84-92%) in the
combined efavirenz arms. These differences were
evident regardless of whether the baseline HIV-RNA
levels were greater than or less than 100,000
copies/mL. These results led to the premature closure
of the 3-NRTI arm of the study. Efavirenz-based
therapy was also superior in patients who achieved
virologic suppression (i.e., defined in this study as
<200 copies/mL at least once) and in patients who
reported 100% adherence to their regimen [54].

Other 3-NRTI Trials Demonstrating Inferior or
Poor Viral Responses. Three other studies compared
3-NRTI regimens to PI- or NNRTI-based regimens.
They included stavudine + didanosine + lamivudine
[81], stavudine + lamivudine + abacavir [82], and
didanosine + stavudine + abacavir [83]. The 3-NRTI
based regimens were all found to have inferior
virologic responses than their comparators.

Two recent studies of different 3-NRTI regimens
reported poor virologic responses and selection of
major NRTI-resistant mutations. In one randomized
trial, a once daily 3-NRTI combination of tenofovir
abacavir + lamivudine was compared to an NNRTI-

based regimen containing efavirenz + abacavir +
lamivudine. A substantially higher rate of early
virologic non-response was observed in the 3-NRTI
arm. Early virologic non-response was defined as
either a 1-log increase of HIV-RNA above nadir or
failure to achieve a 2-log decline from baseline at week
8. For subjects who received >12 weeks of therapy,
49% in the 3-NRTI arm versus 5% in the efavirenz arm
met the definition of viral non-responders. Genotypic
analysis of HIV isolates from 14 non-responders in the
3-NRTI arm revealed the presence of a M184V
mutation in all 14 isolates. Eight of the 14 isolates had
K65R mutation, which may result in reduced
susceptibility to tenofovir, abacavir, lamivudine, or
emtricitabine. These findings led to the termination of
this study [55]. In a single-center pilot study using a
once daily regimen consisting of tenofovir +
didanosine + lamivudine, 91% of the patients were
considered to have virologic failure (defined as <2 log
reduction of HIV-RNA by week 12). The M1841/V
mutations were detected in 20 of 21 (95%) of the
patients, and 50% of these patients also had K65R
mutation, which confers resistance to tenofovir [84].

Selection of Dual Nucleoside “Backbone”
as Part of Initial Combination Therapy

Panel’s Recommendations:

e (Zidovudine or tenofovir) + (lamivudine or
emtricitabine) as the 2-NRTI backbone of
choice as part of some combination regimens.
(see Table 5) (All)

o (Stavudine or didanosine or abacavir) +
(lamivudine or emtricitabine) may be used as
alternative 2-NRT1 backbone

combinations.(BI1)

Eight nucleoside/nucleotide HIV-1 reverse
transcriptase inhibitors (NRTIs) are currently available
in the U.S. Dual nucleoside combinations are by far the
most commonly utilized “backbone” of combination
antiretroviral regimens upon which the addition of a
PI(s) and/or NNRTI confers potency for long-term
efficacy. The choice of the specific 2 NRTIs is made
on the basis of potency and durability, short-and long-
term toxicities, drug-drug interaction potential, the
propensity to select for resistance mutations, and
dosing convenience.

Highest regimen simplicity is possible with once-daily
drugs (currently including abacavir, didanosine,
emtricitabine, lamivudine, and tenofovir) or with fixed
dosage combination products (such as zidovudine +
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lamivudine, abacavir + lamivudine, or tenofovir +
emtricitabine). Until recently, most dual nucleoside
regimens included one thymidine-based drug,
specifically zidovudine or stavudine. Both of these
drugs, when used along with lamivudine as 2-NRTI
backbones of potent combination regimens, have
documented durable virologic potency for over five
years [66, 85]. It may be necessary to prescribe
alternative NRTIs for some patients because of side
effects of these agents, such as bone marrow
suppression with zidovudine and the increasingly
reported toxicities including lipoatrophy and
symptomatic lactic acidosis with stavudine [86, 87].
More recent trials have shown promising results with
dual NRTI backbones that include tenofovir [88],
didanosine [89], or abacavir [82, 90] along with a
second drug, usually lamivudine. Lamivudine is a
common second agent in these combinations given its
near-absent toxicity and the capacity of maintenance of
susceptibility to thymidine analogs despite high-level
resistance following a single M184V mutation [91].

Zidovudine + lamivudine versus didanosine +
stavudine. The ACTG 384 study examined the
virologic efficacy and safety of two different NRTI
backbones, namely, zidovudine + lamivudine versus
didanosine + stavudine when used in combination with
either efavirenz or nelfinavir alone or in combination.
Overall, in this study, an initial regimen consisting of
efavirenz + zidovudine + lamivudine resulted in best
virologic response. In evaluating the toxicity data, the
time to severe or dose-modifying toxicities was shorter
in those patients randomized to didanosine + stavudine
than those randomized to receive zidovudine +
lamivudine [50].

Tenofovir + lamivudine versus stavudine +
lamivudine. Both the tenofovir + lamivudine
combination and stavudine + lamivudine combination
are highly and durably effective when used in
combination with efavirenz, with data up to 144 weeks
[88]. In this study, patients randomized to the
stavudine + lamivudine arm experienced more adverse
effects including peripheral neuropathy and
hyperlipidemia.

Abacavir + lamivudine versus zidovudine +
lamivudine. In a comparative trial of abacavir +
lamivudine versus zidovudine + lamivudine (both
combined with efavirenz), patients from both arms

achieved similar virologic responses and higher CD4" T

lymphocyte response at 48 weeks [90]. However, the
potential for systemic hypersensitivity reaction (5-8%)
does not warrant placing abacavir + lamivudine as a
preferred 2-NRTI backbone at this time. The recent

approval of the fixed dose combination of once daily
abacavir + lamivudine therapy further simplify a regimen
containing this combination. Of note, in the CNA 30021
study, comparing once versus twice daily dosing of
abacavir in treatment-naive patients, the incidence of
severe hypersensitivity reaction was reported to be
significantly higher in the once daily arm as compared to
the twice daily arm (5% versus 2%) [92].

Emtricitabine. Emtricitabine is a fluorinated analog
of lamivudine with a long intracellular half-life
allowing for once daily dosing. Like lamivudine, the
M184V mutation is commonly seen after initiation of
therapy with emtricitabine. It appears to have similar
efficacy as lamivudine when used as part of a
backbone NRTI [93].

Zalcitabine. An early nucleoside analog, zalcitabine,
is less convenient (given three times daily) and more
toxic and should rarely if ever be used.

NRTIs and Hepatitis B. Three of the current NRTIs,
emtricitabine, lamivudine, and tenofovir, all have
potent activities against hepatitis B virus. Lamivudine
is currently approved as a treatment for hepatitis B
infection. It is important to note that patients with
hepatitis B and HIV co-infection may be at risk of
acute exacerbation of hepatitis upon discontinuation of
these drugs [94, 95]. Thus, patients with hepatitis B co-
infection should be monitored closely for clinical or
chemical hepatitis if these drugs are to be discontinued.

NRTIs that should not be used in combination.
Certain members of this drug class should not be used
in combination. These combinations are discussed in
“Antiretroviral Regimens or Components That Should
Not Be Offered at Any Time.”

WHAT NOT TO USE: Antiretrovirals
that Should Not Be Offered At Any Time
(Table 9)

Some antiretroviral regimens or components are not
recommended for HIV-1 infected patients due to
suboptimal antiviral potency, unacceptable toxicity, or
pharmacological concerns. These are summarized
below.
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Antiretroviral Regimens Not
Recommended

Monotherapy (EII). Single antiretroviral drug
therapy does not demonstrate potent and sustained
antiviral activity and should not be used.

The rare exception, though controversial, is the use of
zidovudine monotherapy to prevent perinatal HIV-1
transmission in a woman who does not meet clinical,
immunologic, or virologic criteria for initiation of
therapy and who has an HIV RNA <1,000 copies/mL
[96, 97] (DIII). Most clinicians, however, prefer to use
a combination regimen in the pregnant woman for the
management of both the mother’s HIV infection and in
the prevention of perinatal transmission.

The efficacy of zidovudine monotherapy during
pregnancy to reduce perinatal transmission was
identified in the PACTG 076 study. The goal of
therapy in this case is solely to prevent perinatal HIV-1
transmission. Zidovudine monotherapy should be
discontinued immediately after delivery. Combination
antiretroviral therapy should be initiated post-partum if
indicated. More information regarding management of
the pregnant HIV patients can be found in
“Recommendations for Use of Antiretroviral Drugs in
Pregnant HIV-1-Infected Women for Maternal Health
and Interventions to Reduce Perinatal HIV-1
Transmission in the United States” at
http://aidsinfo.nih.gov.

Dual nucleoside regimens (DI1). These regimens are
not recommended because they have not demonstrated
potent and sustained antiviral activity as compared to
three-drug combination regimens [98]. For patients
previously initiated on this treatment who have
achieved sustained viral suppression, it is reasonable to
continue on this therapy or to add a Pl or NNRTI to
this regimen (DI11). If the patient is to stay on a 2-
NRTI regimen, the plan should be to change to a three
or more drug combination if viral rebound occurs. (See
Managing the Treatment Experienced Patient:
Assessment of Antiretroviral Treatment Failure and
Changing Therapy.)

3-NRTI regimen of abacavir + tenofovir +
lamivudine (or emtricitabine) (EIl). Ina
randomized trial for treatment naive patients, those
randomized to a regimen consisting of abacavir +
tenofovir + lamivudine had a significantly higher rate
of “early virologic non-response” when compared to
patients treated with efavirenz + abacavir + lamivudine
[55]. This combination should not be used as a 3-NRTI
regimen in any patient.

3-NRTI regimen of didanosine + tenofovir +
lamivudine (or emtricitabine) (EII). In a small pilot
study, a high rate (91%) of virologic failure (defined as
<2 log reduction of HIV-RNA by week 12) was seen in
treatment-naive patients initiated on this 3-NRTI
regimen [84]. This combination should not be used as a
3-NRTI regimen in any patient.

Antiretroviral Components Not

Recommended
(in alphabetical order)

Amprenavir oral solution in pregnant women;
children <4 years of age; patients with renal or
hepatic failure; and patients treated with
metronidazole or disulfiram (EII). Due to the large
amount of propylene glycol used as an excipient,
which may be toxic to high risk patients.

Amprenavir + fosamprenavir (EIlI).
Fosamprenavir is the prodrug of amprenavir. There is
no additional benefit, and potential additive toxicities,
when using these agents together.

Amprenavir oral solution + ritonavir oral
solution (EI11). The large amount of propylene glycol
used as a vehicle in amprenavir oral solution may
compete with the ethanol (vehicle of oral ritonavir
solution) for the same metabolic pathway for
elimination. This may lead to accumulation of either
one of the vehicles.

Atazanavir + indinavir (EIl1). Both of these Pls can
cause grade 3 to 4 hyperbilirubinemia and jaundice.
Additive or worsening of these adverse effects may be
possible when these agents are used concomitantly.

Didanosine + stavudine (EIl). The combined use of
didanosine and stavudine as a 2-NRTI backbone can
result in a high incidence of toxicities, particularly
peripheral neuropathy, pancreatitis, and lactic acidosis
[50, 87, 99].This combination has been implicated in
several deaths in HIV-1 infected pregnant women
secondary to severe lactic acidosis with or without
hepatic steatosis and pancreatitis [100]. In general, a
combination containing didanosine and stavudine
should be avoided unless other 2-NRTI combinations
have failed or have caused unacceptable toxicities, and
where potential benefits outweigh the risks of toxicities
(DI).

Didanosine + zalcitabine or stavudine +
zalcitabine (EI1). These combinations are
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contraindicated due to increased rates and severity of
peripheral neuropathy [101, 102].

Efavirenz in first trimester of pregnancy and
women with significant childbearing potential
(EI). Efavirenz use was associated with significant
teratogenic effects in primates at drug exposures
similar to those representing human exposure. Several
cases of congenital anomalies have been reported after
early human gestational exposure to efavirenz [57, 58].
Efavirenz should be avoided in pregnancy, particularly
during the first trimester, and in women who are trying
to conceive or who are not using effective and
consistent contraception. If no other antiretroviral
options are available in the woman who is pregnant or
at risk for becoming pregnant, consultation should be
obtained with a clinician who has expertise in both
HIV and pregnancy.

Emtricitabine + lamivudine (Ell1). Both of these
drugs have similar resistance profiles and have
minimal additive antiviral activity.

Lamivudine + zalcitabine (EII). In vitro data

showed that these two agents may inhibit intracellular
phosphorylation of one another, resulting in decreased
triphosphate concentration and antiretroviral activities.

Saquinavir hard gel capsule (Invirase®) as a
single PI (EI1). The hard gel formulation of
saquinavir is contraindicated as a single PI due to poor
bioavailability that averages only 4% even with a
concurrent high-fat meal.

Stavudine + zidovudine (EI1). Combination
regimens containing these two NRTIs should be
avoided due to the demonstration of antagonism in
vitro [103] and in vivo [104].

LIMITATIONS TO TREATMENT
SAFETY AND EFFICACY

A number of factors may influence the safety and
efficacy of antiretroviral therapy in individual patients.
Examples include, but are not limited to: non-
adherence to therapy, adverse drug reactions, drug-
drug interactions, and development of drug resistance.
Each is discussed below. Drug resistance, which has
become a major reason for treatment failure, is
discussed in greater detail in the section, Management
of the Treatment-Experienced Patient.

Adherence to Antiretroviral Therapy

HIV viral suppression, reduced rates of resistance [105,
106], and improved survival [107] have been correlated
with high rates of adherence to antiretroviral therapy.
According to recommendations in these guidelines,
many patients will be initiating, or have initiated
therapy, when asymptomatic. This treatment must be
maintained for a lifetime, which is an even greater
challenge, given that the efficacy of therapy has
increased life expectancy for people living with HIV.
A commitment to lifelong therapy requires a
commitment of both the patient and the health care
team.

Measurement of adherence is imperfect and currently
lacks established standards. While patient self-
reporting of complete adherence has been an unreliable
predictor of adherence, a patient’s estimate of
suboptimal adherence is a strong predictor and should
be taken seriously [108, 109]. The clinician’s estimate
of the likelihood of a patient’s adherence has also been
proven to be an unreliable predictor of patient
adherence [110].

Regimen complexity and pill burden were the most
common reasons for non-adherence when combination
therapy was first introduced. A number of advances
over the past several years have dramatically simplified
many of the regimens. These guidelines note regimen
simplicity as well as potency in their recommendations.

Adherence to HIV medications has been well studied.
However, the determinants, measurements, and
interventions to improve adherence to antiretroviral
therapies are insufficiently characterized and
understood. Additional research in this topic continues
to be needed. Various strategies can be used and have
been associated with improvements in adherence.
These strategies are listed in Table 15.

Clinicians seeking additional information are referred
to the hyperlink on Adherence.

Assessing and Monitoring Adherence. The first
principle to success is to negotiate an understandable
treatment plan to which the patient can commit [111,
112]. Trusting relationships between the patient,
clinician, and health care team (including case
managers, social workers, pharmacists, and others) are
essential for optimal adherence. Therefore, establishing
a trusting relationship over time is critical to good
communication that will facilitate quality treatment
outcomes. This often requires several office visits and
the patience of clinicians, before therapy can be started.
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Prior to writing the first prescriptions, clinicians need
to assess the patient’s readiness to take medication.

Patients need to understand that the first regimen is the
best chance for long-term success [113]. Resources
need to be identified to assist in success. Interventions
can also assist with identifying adherence education
needs and strategies for each patient. Examples include
adherence support groups, adherence counselors,
behavioral interventions [114], using community-based
case managers and peer educators.

Lastly, and most importantly, adherence counseling
and assessment should be done at each clinical
encounter. Early detection of non-adherence and
prompt intervention can greatly reduce the chance of
virologic failure and development viral resistance.

Adverse Effects of Antiretroviral Agents

Adverse effects have been reported with virtually all
antiretroviral drugs and are among the most common
reasons for switching or discontinuation of therapy and
for medication non-adherence [115]. In a review of
over 1,000 patients in a Swiss HIV cohort that received
combination antiretroviral therapy, 47% and 27% of
the patients were reported to have clinical and
laboratory adverse events, respectively [116]. Whereas
some common adverse effects were identified during
pre-marketing clinical trials, some less frequent
toxicities (such as lactic acidosis with hepatic steatosis
and progressive ascending neuromuscular weakness
syndrome) and some long term complications (such as
dyslipidemia and fat maldistribution) were not
recognized until after the drugs had been used in a
larger population for a longer duration. In rare cases,
some events may result in significant morbidity and
even mortality.

Several factors may predispose individuals to certain
antiretroviral-associated adverse events. For example,
female patients seem to have a higher propensity of
developing Stevens-Johnson Syndrome and
symptomatic hepatic events from nevirapine [60, 117,
118] or lactic acidosis from NRTIs [119]. Other factors
may also contribute to the development of adverse
events, such as: use of concomitant medications with
overlapping and additive toxicities; co-morbid
conditions that may increase risk of or exacerbate
adverse effects (e.g. alcoholism [120], or hepatitis B or
hepatitis C co-infection may increase risk of
hepatotoxicity [121-123]); or drug-drug interactions
that may lead to an increase in dose-related toxicities
(e.g., concomitant use of hydroxyurea [124, 125] or

ribavirin [126-128] with didanosine, increasing
didanosine-associated toxicities).

While the therapeutic goals of antiretroviral therapy
include achieving and maintaining viral suppression
and improving patient immune function, one of the
secondary goals should be to select a safe and effective
regimen, taking into account individual patient
underlying conditions, concomitant medications, and
history of drug intolerance.

Information on adverse events is outlined in multiple
tables in the guidelines:

1.Tables 10-13 summarize common adverse effects of
individual antiretroviral agents;

2. Tables 16a-c provide clinicians with a list of
antiretroviral-associated adverse events, along with
their common causative agents, estimated frequency
of occurrence, symptom onset and clinical
manifestations, potential preventive measures, and
suggested management strategies. Adverse events of
antiretroviral drugs are classified in these tables in
the following categories, based on the acuity and
severity of the presenting signs and symptoms:

o Potentially life-threatening and serious toxicities;

o Adverse effects that may lead to long-term
consequences; and

o Adverse effects presenting as clinical symptoms
that may affect overall quality of life and/or may
impact on overall medication adherence.

3.Table 17 includes a list of overlapping toxicities of
antiretroviral agents and other drugs commonly used
in HIV patients.

4. Table 18 lists “Black Box Warnings” found in the
product labeling of antiretroviral drugs.

Drug Interactions

Potential drug-drug and/or drug-food interactions
should be taken into consideration when selecting an
antiretroviral regimen. A thorough review of current
medications can help in designing a regimen that
minimizes undesirable interactions. Moreover, review
of drug interaction potential should be undertaken
when any new drug, including over-the-counter agents,
is added to an existing antiretroviral combination.
Tables 19-21b list significant drug interactions with
different antiretroviral agents and suggested
recommendations on contraindication, dose
modification, and alternative agents.
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Pl and NNRTI Drug Interactions. Most drug
interactions with antiretrovirals are mediated through
inhibition or induction of hepatic drug metabolism
[63]. All Pls and NNRTIs are metabolized in the liver
by the cytochrome P450 (CYP) system, particularly by
the CYP3A4 isoenzyme. The list of drugs that may
have significant interactions with Pls and/or NNRTIs is
extensive and continuously expanding. Some examples
of these drugs include medications that are commonly
prescribed for HIV patients for non-HIV medical
conditions, such as lipid-lowering agents (the
“statins”), benzodiazepines, calcium channel blockers,
immunosuppressants (such as cyclosporine, and
tacrolimus), anticonvulsants, rifamycins, erectile
dysfunction agents (such as sildenafil), ergot
derivatives, azole antifungals, macrolides, oral
contraceptive, and methadone. Unapproved therapies,
such as St. John’s Wort, can also cause negative
interactions.

All Pls are substrates and inhibitors of CYP3A4, with
ritonavir having the most pronounced, and saquinavir
having the least, potent inhibitory effect. Some Pls are
also inducers of certain CYP isoenzymes (e.g.
amprenavir and ritonavir). The NNRTIs are also
substrates of CYP3A4 and can act as an inducer
(nevirapine), an inhibitor (delavirdine), or a mixed
inducer and inhibitor (efavirenz). Thus, these
antiretroviral agents can interact with each other in
multiple ways and with other drugs commonly
prescribed for other concomitant diseases.

For example, the use of a CYP3A4 substrate that has a
narrow margin of safety in the presence of a potent
CYP3A4 inhibitor may lead to markedly prolonged
elimination half-life (ty,,) and toxic drug accumulation.
Avoidance of concomitant use or dose reduction of the
affected drug, with close monitoring for dose-related
toxicities, may be warranted.

The inhibitory effect of ritonavir (or delavirdine),
however, can be beneficial when added to a PI, such as
amprenavir, atazanavir, fosamprenavir, indinavir,
lopinavir, or saquinavir [129]. Lower than therapeutic
doses of ritonavir are commonly used in clinical
practice as a pharmacokinetic enhancer to increase the
trough concentration (Crin) and prolong the ty, of the
active Pls [130]. The higher C, allows for a greater
Cmin: 1C50 ratio, reducing the chance for development
of drug resistance as a result of suboptimal drug
exposure; the longer ty;, allows for less frequent
dosing, which may enhance medication adherence.

Co-administration of Pls or NNRTIs with a potent
CYP3A4 inducer, on the other hand, may lead to

suboptimal drug concentrations and reduced
therapeutic effects of the antiretroviral agents. These
drug combinations should be avoided. If this is not
possible, close monitoring of plasma HIV-RNA, with
or without antiretroviral dosage adjustment and/or
therapeutic drug monitoring, may be warranted. For
example, the rifamycins (rifampin, and, to a lesser
extent rifabutin) are CYP3A4 inducers that can
significantly reduce plasma concentrations of most Pls
and NNRTIs [131, 132]. As rifabutin is a less potent
inducer, it is generally considered a reasonable
alternative to rifampin for the treatment of tuberculosis
when it is used with a PI- or NNRTI-based regimen,
despite wider experience with rifampin use [133].
Table 20 lists dosage recommendations for
concomitant use of rifamycins and other CYP3A4
inducers and Pls and NNRTIs.

NRTI Drug Interactions. Unlike Pls and NNRTIs,
NRTIs do not undergo hepatic transformation through
the CYP metabolic pathway. Some, however, do have
other routes of hepatic metabolism. Significant
pharmacodynamic interactions of NRTIs and other
drugs have been reported. They include: increases in
intracellular drug levels and toxicities when didanosine
is used in combination with hydroxyurea [134, 135] or
ribavirin [128]; additive bone marrow suppressive
effects of zidovudine and ganciclovir [136]; and
antagonism of intracellular phosphorylation with the
combination of zidovudine and stavudine [103].
Pharmacokinetic interactions have also been reported.
However, the mechanisms of some of these
interactions are still unclear. Some such interactions
include increases of didanosine concentrations in the
presence of oral ganciclovir or tenofovir [137, 138],
and decreases in atazanavir concentration when it is co-
administered with tenofovir [139, 140]. Table 20 lists
significant interactions with NRTIs.

Fusion Inhibitor Drug Interaction. The fusion
inhibitor enfuvirtide is a 36 amino-acid peptide that
does not enter human cells. It is expected to undergo
catabolism to its constituent amino acids with
subsequent recycling of the amino acids in the body
pool. No clinically significant drug-drug interaction
has been identified with enfuvirtide to date.
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UTILIZATION OF DRUG
RESISTANCE TESTING IN CLINICAL
PRACTICE

Panel’s Recommendations:

e HIV drug resistance testing should be performed to
assist in selecting active drugs when changing
antiretroviral regimens in cases of virologic failure
(BII).

¢ Drug resistance testing should also be considered
when managing suboptimal viral load reduction
(BI11).

¢ Drug resistance testing in the setting of virologic
failure should be performed while the patient is
taking his/her antiretroviral drugs, or immediately
(i.e., within 4 weeks) after discontinuing therapy
(BII).

e |If the decision is made to initiate therapy in a
person with acute HIV infection, it is likely that
resistance testing at baseline will optimize virologic
response; this strategy should be considered (BII1).

¢ Drug resistance testing at baseline in antiretroviral-
naive, chronically infected patients is an untested
strategy. However, it may be reasonable to consider
resistance testing when there is a significant
probability that the patient was infected with a
drug-resistance virus, i.e., if the patient is thought
to have been infected by a person who was
receiving antiretroviral drugs (CI11).

¢ Drug resistance testing is not advised for persons
with viral load <1,000 copies/mL, since
amplification of the virus is unreliable (DII1).

Genotypic and Phenotypic Resistance
Assays

There are two types of resistance assays for use in
assessing viral strains and selecting treatment
strategies: genotypic and phenotypic assays.

Genotypic Assays. Genotyping assays detect drug
resistance mutations that are present in the relevant viral
genes. Certain genotyping assays involve sequencing of
the entire reverse transcriptase and protease genes,
whereas others use probes to detect selected mutations
that are known to confer drug resistance. Genotypic
assays can be performed rapidly, and results can be
reported within 1-2 weeks of sample collection.
Interpretation of test results requires knowledge of the
mutations that are selected for by different antiretroviral
drugs and of the potential for cross-resistance to other
drugs conferred by certain mutations. The International
AIDS Society-USA (IAS-USA) maintains a list of

significant resistance-associated mutations in the reverse
transcriptase, protease, and envelope genes (see
http://www.iasusa.org/resistance_mutations). (Note that
current commercially available tests do not detect
resistance-associated mutations in the envelope gene.)
Various techniques such as rules-based algorithms and
Virtual Phenotype are now available to assist the
provider in interpreting genotyping test results [141-144].
The benefit of consultation with specialists in HIV drug
resistance has been demonstrated in clinical trials [145].
Clinicians are encouraged to consult a specialist in order
to facilitate interpretation of genotyping results to help
design an optimal new regimen.

Phenotypic Assays. Phenotyping assays measure a
virus's ability to grow in different concentrations of
antiretroviral drugs. Automated, recombinant
phenotyping assays are commercially available with
results available in 2-3 weeks. However, phenotyping
assays are more costly to perform than genotyping
assays. Recombinant phenotyping assays involve
insertion of the reverse transcriptase and protease gene
sequences derived from patient plasma HIV RNA into
the backbone of a laboratory clone of HIV either by
cloning or by in vitro recombination. Replication of the
recombinant virus at different drug concentrations is
monitored by expression of a reporter gene and is
compared with replication of a reference HIV strain.
Drug concentrations that inhibit 50% and 90% of viral
replication (i.e., the median inhibitory concentration
[IC] ICs and 1Cqy) are calculated, and the ratio of the
ICs of test and reference viruses is reported as the fold
increase in ICx (i.e., fold resistance). Interpretation of
phenotyping assay results is complicated by the paucity
of data regarding the specific resistance level (i.e., fold
increase in 1Csp) that is associated with drug failure,
although clinically significant fold increase cutoffs are
now available for some drugs [146-148]. Again,
consultation with a specialist can be helpful for
interpreting test results.

Further limitations of both genotyping and phenotyping
assays include the lack of uniform quality assurance for
all available assays, relatively high cost, and
insensitivity for minor viral species. If drug-resistant
viruses are present but constitute <10%-20% of the
circulating virus population, they probably will not be
detected by available assays. This limitation is
important because, after drugs exerting selective
pressure on drug resistant populations are discontinued,
a re-emergence of wild type virus as the predominant
plasma population is often observed, with the result
that the proportion of resistant virus may decrease to
below these thresholds [149-151]. This reversion to
predominantly wild type virus often occurs in the first
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4-6 weeks after drugs are stopped. Prospective clinical
studies have shown that, despite this plasma reversion,
reinstitution of the same antiretroviral agents (or those
sharing similar resistance pathways) is usually
associated with early drug failure, in which it can be
demonstrated that the virus present at failure is derived
from previously archived resistant virus [152].
Therefore, resistance testing is of greatest value when
performed before or within 4 weeks after drugs are
discontinued (BI1). Since detectable resistant virus
may persist in the plasma of some patients for longer
periods of time, resistance testing beyond 4-6 weeks
post-discontinuation may provide valuable
information. Yet, the absence of detectable resistance
in such patients must be interpreted with caution in
designing subsequent antiretroviral regimens.

Using Resistance Assays in Clinical
Practice

No definitive prospective data exist to support using
one type of resistance assay over another (i.e.,
genotyping versus phenotyping) in different clinical
situations. Therefore, one type of assay is
recommended per sample. However, for patients with
a complex treatment history, results derived from both
assays might provide critical and complementary
information to guide regimen changes.

Drug resistance testing is not advised for persons with
viral load <1,000 copies/mL, since amplification of the
virus is unreliable, and unnecessary charges may be
incurred for testing (DIII).

Use of Resistance Assays in Virologic Failure.
Resistance assays are useful in guiding decisions for
patients experiencing virologic failure while on
antiretroviral therapy (Table 22). Prospective data
supporting drug-resistance testing in clinical practice
are derived from trials in which test utility was
assessed for cases of virologic failure. These studies
involved genotyping assays, phenotyping assays, or
both [141, 145, 153-158]. In general, these studies
indicated that the virologic response to therapy was
increased when results of resistance testing were
available, compared to responses observed when
changes in therapy were guided by clinical judgment
only. Thus, resistance testing appears to be a useful
tool in selecting active drugs when changing
antiretroviral regimens in cases of virologic failure, as
measured by the early virologic response to the salvage
regimen (BI11). (See Management of Treatment-
experienced Patients.)

Resistance testing can also help guide treatment
decisions for patients with suboptimal viral load
reduction (BIII). Virologic failure in the setting of
combination antiretroviral therapy is, for certain
patients, associated with resistance to one component
of the regimen only [159, 160]. In that situation,
substituting individual drugs in a failing regimen might
be possible, although this concept will require clinical
validation. (See Management of Treatment-
experienced Patients.)

Use of Resistance Assays in Determining Initial
Treatment. Transmission of drug-resistant HIV
strains has been documented and has been associated
with suboptimal virologic response to initial
antiretroviral therapy [161]. If the decision is made to
initiate therapy in a person with acute HIV infection, it
is likely that resistance testing at baseline will optimize
virologic response, although this strategy has not been
tested in prospective clinical trials (BI11). Because of
its more rapid turnaround time, using a genotyping
assay might be preferred in this situation. Since some
resistance-associated mutations are known to persist in
the absence of drug pressure, it may be reasonable to
extend this strategy for 1-3 years post-seroconversion.
(C11)

Using resistance testing before initiation of
antiretroviral therapy in patients with chronic HIV
infection is less straightforward. Available resistance
assays might fail to detect drug-resistant species that
were transmitted when infection occurred but, with the
passage of time, have become a minor species in the
absence of selective drug pressure. As with acute HIV
infection, prospective evaluation of "baseline"
resistance testing in this setting has not been
performed. It may be reasonable to consider such
testing, however, when there is a significant possibility
that the patient was infected with a drug-resistance
virus (i.e., if the patient is thought to have been
infected by a person who was receiving antiretroviral
drugs) (CII1). One study suggested that baseline
testing may be cost-effective when the prevalence of
drug resistance in the relevant drug-naive population is
>5% [162]. However, such population data are
infrequently available.

Use of Resistance Assays in Pregnant Patients. In
pregnant women, the purpose of antiretroviral therapy
is to reduce plasma HIV RNA to below the limit of
detection, for the benefit of both mother and child. In
this regard, recommendations for resistance testing
during pregnancy are the same as for non-pregnant
persons.
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MANAGEMENT OF THE
TREATMENT —EXPERIENCED
PATIENT

Panel’s Recommendations:

o Although most patients experience benefits from
taking antiretroviral regimens, adherence,
intolerance/toxicity and pharmacokinetic issues
may complicate therapy and virologic failure or
treatment-limiting toxicity occur commonly.

o Evaluation of antiretroviral treatment failure
should include assessing the severity of HIV disease
of the patient; the antiretroviral treatment history,
including the duration, drugs used, antiretroviral
potency, adherence history, and drug
intolerance/toxicity; and the results of current and
prior drug resistance testing.

e Virologic failure on treatment can be defined as a
confirmed HIV RNA level >400 copies/mL after 24
weeks, >50 copies/mL after 48 weeks, or a repeated
HIV RNA level >400 copies/mL after prior
suppression of viremia to <400 copies/ml.

¢ In managing virologic failure, the provider should
make a distinction between limited, intermediate,
and extensive prior treatment exposure and
resistance.

¢ The goal of treatment with limited or intermediate
prior drug exposure and drug resistance is to re-
establish maximal virologic suppression.

e The goal of treatment with extensive prior drug
exposure and drug resistance where viral
suppression is difficult or impossible to achieve with
currently available drugs is preservation of immune
function and prevention of clinical progression.

e Assessing and managing a patient with extensive
prior antiretroviral experience and drug resistance
who is experiencing treatment failure is complex
and expert advice is critical.

The Treatment-Experienced Patient

Most treatment-experienced patients experience
benefits from antiretroviral therapy regimens. In
clinical trials of combination regimens, a majority of
study subjects maintained virologic suppression for 3-6
years [85, 163, 164]. In clinic patients, higher virologic
failure rates have been reported [23, 165], but are
decreasing [21, 28]. In a patient on antiretroviral
therapy with virologic suppression, adherence to
antiretroviral drugs should be assessed on an ongoing
basis (see Adherence section). Antiretroviral treatment
failure is common and increases the risk of HIV
disease progression and should be addressed
aggressively.

Definitions and Causes of Antiretroviral
Treatment Failure

Antiretroviral treatment failure can be defined as a
suboptimal response to therapy. Any of a number of
factors may be the cause, including regimen
complexity that hinders adherence, medication
intolerance and toxicity, suboptimal pharmacokinetics,
inadequate antiviral potency, drug resistance, etc.
Treatment failure is often associated with virologic
failure, immunologic failure, and/or clinical
progression (see below).

Many factors increase the likelihood of treatment

failure, including:

o baseline patient factors such as: earlier calendar year
of starting therapy, higher pretreatment or baseline
HIV RNA level (depending on the specific regimen
used), lower pretreatment or nadir CD4 cell count,
prior AIDS diagnosis, co-morbidities (e.g.
depression, active substance use), presence of drug
resistant virus, prior treatment failure with
development of drug resistance or cross resistance;

o incomplete medication adherence and missed clinic
appointments;

o drug side effects and toxicity;

¢ suboptimal pharmacokinetics (variable absorption,
metabolism, and/or penetration into reservoirs,
food/fasting requirements, adverse drug-drug
interactions with concomitant medications);

o suboptimal potency of the antiretroviral regimen; and/or
o other, unknown reasons.

Some patient cohorts suggest that suboptimal
adherence and toxicity accounted for 28%-40% of
treatment failure and regimen discontinuation [166,
167]. Multiple reasons for treatment failure can occur
in one patient. Some factors which have not been
associated with treatment failure include: gender, race,
pregnancy, history of past substance use.

Virologic Failure can be defined as incomplete or
lack of HIV RNA response to antiretroviral therapy:

o Incomplete virologic response: This can be defined
as repeated HIVV RNA >400 copies/mL after 24
weeks or >50 copies/mL by 48 weeks in a treatment-
naive patient initiating therapy. Baseline HIV RNA
may impact the time course of response and some
patients will take longer than others to suppress HIV
RNA levels. The timing, pattern, and/or slope of HIV
RNA decrease may predict ultimate virologic
response [168]. For example, most patients with an
adequate virologic response at 24 weeks had at least
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a 1 logyo copies/mL HIV RNA decrease at 1-4 weeks
after starting therapy [169-171].

¢ Virologic rebound: After virologic suppression,
repeated detection of HIV RNA.

Immunologic Failure can be defined as failure to
increase the CD4 cell count by 25-50 cells/mm® above
the baseline count over the first year of therapy, or a
decrease to below the baseline CD4 cell count on
therapy. Mean increases in CD4 cell counts in
treatment-naive patients with initial antiretroviral
regimens are approximately 150 cells/mm? over the
first year [172]. A lower baseline CD4 cell count may
be associated with less of a response to therapy. For
reasons not fully understood, some patients may have
initial CD4 cell increases, but then minimal subsequent
increases.

Immunologic failure (i.e., return to baseline CD4 cell
count) occurred an average of 3 years following
virologic failure in patients remaining on the same
antiretroviral regimen [168].

Clinical Progression can be defined as the
occurrence or recurrence of HIV-related events (after
at least 3 months on an antiretroviral regimen),
excluding immune reconstitution syndromes [173]. In
one study, clinical progression (a new AIDS event or
death) occurred in 7% of treated patients with virologic
suppression, 9% of treated patients with virologic
rebound, and 20% of treated patients who never
achieved virologic suppression over 2.5 years [165].

Relationship Across Virologic Failure,
Immunologic Failure, and Clinical Progression.
Some patients demonstrate discordant responses in
virologic, immunologic and clinical parameters [174].
In addition, virologic failure, immunologic failure, and
clinical progression have distinct time courses and may
occur independently or simultaneously. In general,
virologic failure occurs first, followed by immunologic
failure, and finally by clinical progression. These
events may be separated by months to years.

Although heterogeneous, patients who experience

treatment failure may be divided into those with

o limited prior treatment and drug resistance who have
adequate treatment options;

¢ an intermediate amount of prior treatment and drug
resistance with some available treatment options; and

e extensive prior treatment and drug resistance who
have few or no adequate treatment options. The
assessment, goals of therapy and approach to
managing treatment failure differs for each of these
three groups.

Assessment of Antiretroviral Treatment
Failure and Changing Therapy

In general, the cause of treatment failure should be
explored by reviewing the medical history and
performing a physical examination to assess for signs of
clinical progression. Important elements of the medical
history include: change in HIV RNA and CD4 cell count
over time; occurrence of HIV-related clinical events;
antiretroviral treatment history and results of prior
resistance testing (if any); medication-taking behavior,
including adherence to recommended drug doses, dosing
frequency and food/fasting requirements; tolerance of the
medications; concomitant medications (with
consideration for adverse drug-drug interactions); and co-
morbidities (including substance use). In many cases the
cause(s) of treatment failure will be readily apparent. In
some cases, no obvious cause may be identified.

For more information about the approach to treatment
failure, see Tables 23-25.

Initial Assessment of Treatment Failure. In
conducting the assessment of treatment failure, it is
important to distinguish among the reasons for
treatment failure because the approaches to subsequent
treatment will differ. The following assessments should
be initially undertaken:

o Adherence. Assess the patient’s adherence to the
regimen. For incomplete adherence, identify and
address the underlying cause(s) for non-adherence
(e.g. access to medications, depression, active
substance use), and simplify the regimen if possible
(e.g., decrease pill count or dosing frequency) (AllI)
(see Adherence section).

¢ Medication Intolerance. Assess the patient’s side
effects. Address and review the likely duration of
side effects (e.g., the limited duration of
gastrointestinal symptoms with some regimens).

Management strategies for intolerance may include:

+ use symptomatic treatment (e.g. antiemetics,
antidiarrheals);

+ change one drug to another within the same drug
class, if needed (e.g. change to stavudine or tenofovir
for zidovudine-related gastrointestinal symptoms or
anemia; change to nevirapine for efavirenz-related
central nervous system symptoms) (All);

+ change drug classes (e.g., from a Pl to an NNRTI)
if necessary (All).

e Pharmacokinetic Issues. Review food/fasting
requirements for each medication. Review recent
history of gastrointestinal symptoms (such as
vomiting or diarrhea) to assess the likelihood of
short-term malabsorption. Review concomitant
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medications and dietary supplements for possible
adverse drug-drug interactions and make appropriate
substitutions for antiretroviral agents and/or
concomitant medications, if possible (Alll). (See
also Therapeutic Drug Monitoring)

o Suspected Drug Resistance. Obtain resistance
testing while the patient is taking the failing regimen
or within 4 weeks after regimen discontinuation (see
Utilization of Drug Resistance in Clinical Practice).

Subsequent Assessment of Treatment Failure.
When adherence, tolerability, and pharmacokinetic
causes of treatment failure have been considered and
addressed, make an assessment for virologic failure,
immunologic failure, and clinical progression.

1.Virologic Failure. There is no consensus on the
optimal time to change therapy for virologic failure.
The most aggressive approach would be to change
for any repeated, detectable viremia (e.g., two
consecutive HIV RNA >400 copies/mL after
suppression to <400 copies/mL in a patient taking
the regimen). Other approaches allow detectable
viremia up to an arbitrary level (e.g., 1,000-5,000
copies/mL). However, ongoing viral replication in
the presence of antiretroviral drugs promotes the
selection of drug resistance mutations [175] and may
limit future treatment options. Isolated episodes of
viremia ("blips", e.g. single levels of 50-1,000
copies/mL) usually are not associated with
subsequent virologic failure, but rebound to higher
viral load levels or more frequent episodes of
viremia increase the risk of failure [176, 177].

When assessing virologic failure, distinguish
between limited, intermediate and extensive drug
resistance, taking into account prior treatment history
and prior resistance test results. Drug resistance
tends to be cumulative for a given individual and
thus all prior treatment history and resistance test
results should be taken into account. Table 23
provides potential management strategies in different
clinical scenarios.

e Prior Treatment With No Resistance Identified.
Consider the timing of the drug resistance test
(e.g., was the patient off antiretroviral
medications?) and/or non-adherence. Consider
resuming the same regimen or starting a new
regimen and then repeating genotypic testing early
(e.g., in 2—4 weeks) to determine if a resistant virus
becomes evident (CII1).

e Limited Prior Treatment and Drug Resistance.

The goal in this situation is to re-suppress HIV
RNA levels maximally and prevent further
selection of resistance mutations. With virologic
failure, consider changing the treatment regimen
sooner, rather than later, to minimize continued
selection of resistance mutations. Change at least 2
drugs in the regimen to active agents (BIl). A
single drug substitution (made on the basis of
resistance testing) can be considered, but is
unproven in this setting (CI11).

Intermediate Prior Treatment and Drug
Resistance. The goal in this situation usually is to
re-suppress HIV RNA levels maximally and
prevent further selection of resistance mutations.
Change at least 2 drugs in the regimen to active
agents (BI1).

Extensive Prior Treatment and Drug Resistance
(Tables 23-25): Viral suppression is often difficult
to achieve in this population. Thus, the goal is to
preserve immunologic function and prevent
clinical progression (even with ongoing viremia).
Even partial virologic suppression of HIV RNA
>0.5 log10 copies/mL from baseline correlates
with clinical benefits [178]; however, this must be
balanced with the ongoing risk of accumulating
additional resistance mutations. It is reasonable to
observe a patient on the same regimen, rather than
changing the regimen (depending on the stage of
HIV disease), if there are few or no treatment
options (BI1). There is evidence from cohort
studies that continuing therapy, even in the
presence of viremia and the absence of CD4 cell
increases, decreases the risk of disease progression
[150]. In a patient with a lower CD4 cell count
(e.g. <100 cells/mm®), a change in therapy may be
critical to prevent further immunologic decline and
clinical progression and is therefore indicated
(BI1I). A patient with a higher CD4 cell count may
not be at significant risk for clinical progression,
so a change in therapy is optional (CI111).
Discontinuing or briefly interrupting therapy (even
with ongoing viremia) may lead to a rapid increase
in HIV RNA, a decrease in CD4 cell count, and
increases the risk for clinical progression [179,
180] and therefore is not recommended (DII1).

2.Immunologic Failure. Immunologic failure may not

warrant a change in therapy in the setting of
suppressed viremia. Assessment should include an
evaluation for other possible causes of
immunosuppression (e.g. HIV-2, HTLV-1, HTLV-2,
drug toxicity). Although some clinicians have
explored the use of intensification with additional
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antiretroviral drugs [181] or immune-based therapies
(e.g., interleukin-2) to improve immunologic
responses [182], such therapies remain unproven and
generally should not be offered in the setting of
immunologic failure (DII).

3.Clinical Progression. Consider the possibility of
immune reconstitution syndromes [173] that
typically occur within the first 3 months after starting
effective antiretroviral therapy and that may respond
to anti-inflammatory treatment(s) rather than
changing antiretroviral therapy. Clinical progression
may not warrant a change in therapy in the setting of
suppressed viremia (BII1).

Changing an Antiretroviral Therapy
Regimen for Virologic Failure

Panel’s Recommendations:

o For the patient with virologic failure, perform
resistance testing while the patient still is taking
the drug regimen or within 4 weeks after regimen
discontinuation (All).

e Use the treatment history and past and current
resistance test results to identify active agents
(preferably 3 or more) to design a new regimen
(AI.

o If three active agents cannot be identified,
consider pharmacokinetic enhancement of
protease inhibitors (with the exception of
nelfinavir) with ritonavir (BIl) and/or re-using
other prior antiretroviral agents (CIII).

e Adding a drug with a new mechanism of action
(e.g. HIV entry inhibitor) to an optimized
background antiretroviral regimen can add
significant antiretroviral activity (BII).

¢ In general, one active drug should not be added to
a failing regimen because drug resistance is likely
to develop quickly (DII). However, in patients with
advanced HIV disease (e.g. CD4 <100) and higher
risk of clinical progression, adding one active
agent (with an optimized background regimen)
may provide clinical benefits and should be
considered (CI11).

General Approach (see Tables 23-25). Ideally, one
should design a regimen with three or more active
drugs (on the basis of resistance testing or new
mechanistic class) (BIl) [154]. Note that using "new"
drugs that the patient has not yet taken may not be
sufficient because of cross-resistance within drug
classes that reduces drug activity. As such, drug

potency is more important than the number of drugs
prescribed.

Early studies of treatment-experienced patients
identified factors associated with better virologic
responses to subsequent regimens [183, 184]. They
include: lower HIVV RNA at the time of therapy change,
using a new (i.e. not yet taken) class of drugs (e.g.
NNRTI, HIV entry inhibitors), and using ritonavir-
boosted Pls in Pl-experienced patients.

Sequencing and Cross Resistance. The order of use
of some antiretroviral agents may be important. Cross-
resistance among NRTIs is common but varies by
drug. Most, if not all, NNRTI-associated resistance
mutations confer resistance to the entire NNRTI class
of drugs. Novel early mutations to some protease
inhibitors (e.g., amprenavir, atazanavir, nelfinavir,
saquinavir) that do not confer cross-resistance to other
Pls may occur initially, but then subsequent
accumulation of additional mutations confers broad
cross-resistance to the entire protease inhibitor class.

New Agents. Investigational agents in existing drug
classes currently are under investigation in clinical trials.
Some of these agents demonstrate distinct resistance
patterns and activity against drug-resistant viruses.

Drugs with newer mechanisms of action (e.g. HIV entry
inhibitors) should demonstrate antiretroviral activity,
even in patients with resistance to the reverse
transcriptase inhibitors and Pls. The first approved HIV
entry inhibitor is enfuvirtide (T-20), a drug that must be
given by subcutaneous injection twice daily. With its
novel mechanism of action, enfuvirtide demonstrated
potent antiretroviral activity, even in heavily treatment-
experienced patients [185-187]. Enfuvirtide has not been
well studied in patients at earlier stages of HIV infection.

Current Approach. Two clinical trials illustrate
effective therapeutic strategies for heavily treatment-
experienced patients [185, 186]. In these studies,
patients received an antiretroviral regimen optimized
on the basis of resistance testing and then were
randomized to receive enfuvirtide (T-20) or placebo.
With more active drugs (including enfuvirtide) in the
regimen, the enfuvirtide group had a better virologic
response than the placebo group and these results
persisted through 48 weeks of follow-up [187].

These studies illustrate and support the strategy of
conducting resistance testing while a treatment-
experienced patient is taking their failing regimen,
designing a new regimen based on the treatment history
and resistance testing results, and selecting active
antiretroviral drugs for the new treatment regimen.
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In general, using a single active antiretroviral drug in a
new regimen is not recommended because of the risk
of rapidly developing resistance to that drug. However,
in patients with advanced HIV disease with a high
likelihood of clinical progression (e.g., a CD4 cell
count less than 100/mm?), adding a single drug may
reduce the risk of immediate clinical progression,
because even transient decreases in HIV RNA and/or
transient increases in CD4 cell counts have been
associated with clinical benefits. Weighing the risks
(e.g., selection of drug resistance) and benefits (e.g.,
antiretroviral activity) of using a single active drug in
the heavily treatment-experienced patient is
complicated, and consultation with an expert is advised.

Therapeutic Drug Monitoring (TDM) for
Antiretroviral Agents

Therapeutic drug monitoring (TDM) is a strategy
applied to certain antiarrhythmics, anticonvulsants, and
antibiotics to utilize drug concentrations to design
regimens that is safe and will achieve a desired
therapeutic outcome. The key characteristic of a drug
that is a candidate for TDM is knowledge of a
therapeutic range of concentrations. The therapeutic
range is a probabilistic concept. It is a range of
concentrations established through clinical
investigations that are associated with achieving the
desired therapeutic response and/or reducing the
frequency of drug-associated adverse reactions.

Current antiretroviral agents meet most of the

characteristics of agents that can be considered

candidates for a TDM strategy [188]. The rationale for

TDM in managing antiretroviral therapy arises because

of:

¢ data showing that considerable inter-patient
variability in drug concentrations among patients
who take the same dose, and

e data indicating relationships between the
concentration of drug in the body and anti-HIV
effect—and, in some cases, toxicities.

TDM With Pls and NNRT s. Data describing
relationships between antiretroviral agents and
treatment response have been reviewed in various
publications [189-192]. While there are limitations and
unanswered questions in these data, the consensus of
U.S. and European clinical pharmacologists is that the
data provide a framework for the potential
implementation of TDM for Pls and NNRTIs. This is
because concentration-response data exist for Pls and
NNRTIs. Information on relationships between
concentrations and drug-associated toxicities are

sparse. Clinicians using TDM as a strategy to manage
these toxicities should consult the most current
literature for specific concentration recommendations.

TDM with NRTIs. Relationships between plasma
concentrations of NRTIs and their intracellular
pharmacologically active moieties have not yet been
established. Therefore, monitoring of plasma NRTI
concentrations largely remains a research tool.

Scenarios for Use of TDM. There are multiple
scenarios in which both data and expert opinion indicate
that information on the concentration of an antiretroviral
agent may be useful in patient management. Consultation
with an expert clinical pharmacologist may be advisable.
These scenarios include:

o clinically significant drug-drug or drug-food
interactions that may result in reduced efficacy or
increased dose-related toxicities;

o changes in pathophysiologic states that may impair
gastrointestinal, hepatic, or renal function, thereby
potentially altering drug absorption, distribution,
metabolism, or elimination;

e persons such as pregnant women who may be at
risk for virologic failure as a result of their
pharmacokinetic characteristics that result in plasma
concentrations lower than those achieved in the
typical patient;

¢ in treatment-experienced persons who may have
viral isolates with reduced susceptibility to
antiretroviral agents;

o use of alternative dosing regimens whose safety and
efficacy have not been established in clinical trials;

e concentration-dependent toxicities; and

¢ lack of expected virologic response in a treatment-
naive person.

Use of TDM to Monitor Drug Concentrations.

There are several challenges and scientific gaps to the

implementation of TDM in the clinical setting (see

Limitations to Conducting TDM). Use of TDM to

monitor drug concentration in a patient requires

multiple steps:

o quantification of the concentration of the drug,
usually in plasma or serum;

o determination of the patient’s pharmacokinetic
characteristics;

e interpretation of the concentrations; and

o adjustment of the drug dose to achieve concentrations
within the therapeutic range if necessary.

Guidelines for the collection of blood samples and
other practical suggestions can be found in a position
paper by the Adult AIDS Clinical Trials Group
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Pharmacology Committee [189] (see:
http://www.hivpharmacology.com) [193].

Limitations to Using TDM in Patient
Management. There are multiple factors that limit the
use of TDM in the clinical setting. They include the
following:

o Lack of prospective studies demonstrating that TDM
improves clinical outcome. This is the most
important limiting factor for the implementation of
TDM at present.

o Lack of established therapeutic range of
concentrations associated with achieving the desired
therapeutic response and/or reducing the frequency
of drug-associated adverse reactions; and

o Lack of widespread availability of laboratories that
perform quantitation of antiretroviral drug

concentrations under rigorous quality assurance/quality

control standards and the lack of experts in the
interpretation of antiretroviral concentration data and
application of such data to revise patients’ dosing
regimens.

TDM in Different Patient Populations

o Patients with wild type virus. Table 26 presents a
synthesis of recommendations [189-191, 193] for
minimum target trough Pl and NNRTI
concentrations in persons with wild-type virus.

o Treatment-experienced patients. Fewer data are
available to formulate suggestions for minimum target
trough concentration in treatment-experienced patients
who have viral isolates with reduced susceptibility to
these agents. It is likely that use of these agents in the
setting of reduced viral susceptibility may require
higher trough concentrations than those for wild-type
virus.

A final caveat to the use of measured drug concentration
in patient management is a general one: drug
concentration information cannot be used alone; it must
be integrated with other clinical and patient information.
In addition, as knowledge of associations between
antiretroviral concentrations and virologic response
continues to accumulate, clinicians employing a TDM
strategy for patient management should consult the
most current literature.

Discontinuation or Interruption of
Antiretroviral Therapy

Treatment interruption may become necessary (due to
serious drug toxicity, intervening illness that precludes
oral therapy, or non-availability) or it may be planned
for various reasons. The principles of discontinuation
of antiretroviral drugs are generally the same
regardless of the reason — all components should be
stopped simultaneously (Alll); a possible exception is
planned interruption with efavirenz or nevirapine as
noted below. Planned interruption of on-going antiviral
therapy has been considered in several situations,
which differ by indications and rationale. The safety
and efficacy of treatment interruption in these settings
has not been clearly established. Potential risks of
disease progression and potential benefits of reduction
of drug toxicities and/or preservation of future
treatment options may vary dependent upon a number
of factors, including the clinical and immunologic
status of the patients, and the presence or absence of
resistant HIV at the time of interruption. Research is
ongoing in several of the scenarios listed below and it
is hoped that these results will provide the basis and
guidance for clearer recommendations. Thus, none of
these approaches can be recommended at this time
outside of controlled clinical trials. Some of these
aforementioned scenarios include:

o In patients who initiated therapy during acute HIV
infection and achieved virologic suppression.

e In patients with chronic HIV infection with viral
suppression who either may have started
antiretroviral therapy at and have maintained a CD4
cell count above those currently recommended for
initiating therapy; or in patients who may have
started antiretroviral therapy at a CD4 count
currently recommended for initiating therapy and
also have maintained a CD4 count above those
currently recommended for initiating therapy. (see
discussion to follow)

¢ In pregnant women who initiated antiretroviral
therapy during pregnancy primarily for the purpose
of preventing mother-to-child HIV transmission,
who otherwise do not meet CD4 criteria for starting
treatment, and desire to stop therapy after delivery.
(see Discontinuation of Antiretroviral Therapy Post
Partum)

o In patients who have had exposure to multiple
antiretroviral agents, have antiretroviral treatment
failure, and have few treatment options available due
to extensive resistance mutations. Several clinical
trials have been conducted to better understand the
role of treatment interruption in these patients,
yielding conflicting results.[180, 194-196]. The
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Panel notes that partial virologic suppression from
combination therapy has been associated with
clinical benefits, thus interruption is generally not
recommended unless it is done in a clinical trial
setting.

If therapy has to be discontinued, the patient should be
counseled regarding the lack of controlled clinical trial
data to support this approach, the need for close
clinical and laboratory evaluation, and depending on
the CD4+ T cell count, the need for chemoprophylaxis
against opportunistic infections. There should also be a
plan of when to restart therapy.

Prior to treatment interruption, a number of

antiretroviral-specific issues should be taken into

consideration. These include:

¢ Discontinuation of efavirenz or nevirapine.
Pharmacokinetic data demonstrate that detectable
drug levels may persist for 21 days or longer after
discontinuation of nevirapine or efavirenz [197-199].
Simultaneously stopping all drugs in a regimen
containing these agents may result in functional
monotherapy with the NNRTIs due to their longer
half-lives when compared to the other agents. More
importantly, this may increase the risk of selection of
NNRTI-resistant mutations. This is further
complicated by evidence that certain genetic
polymorphisms may result in slower rate of
clearance. Such polymorphism may be more
common among some ethnic groups, such as in
African Americans and in Hispanics [200, 201].
Some experts recommend stopping the NNRTI first
before the other antiretroviral drugs (i.e. NRTI-
backbone or PI). The optimal interval between
stopping NNRT]I and other antiretroviral drugs is not
known. An alternative strategy is to substitute the
NNRTI with PI prior to interruption of all
antiretroviral drugs. If this strategy is to be used, the
goal is to assure that the PI use also achieve
complete viral suppression during this interval.
Further research to determine the best approach to
discontinuing NNRTIs is needed.

¢ Discontinuation and restarting nevirapine. In a
patient who has interrupted treatment with
nevirapine for more than two weeks and is to be
restarted at a later time point, nevirapine should be
reintroduced with a dose escalation period consisting
of 200mg once daily for 14 days, then increased to a
200mg twice daily regimen (All).

¢ Discontinuation of emtricitabine, lamivudine, or
tenofovir in patients with hepatitis B co-infection.
Patients with hepatitis B co-infection (hepatitis B
surface antigen and/or HBe antigen positive) and
receiving one or a combination of the above NRTIs

may experience an exacerbation of their hepatitis upon
discontinuation of these drugs [94, 95]. If any of the
above agents is to be discontinued, the patients should
be closely monitored for exacerbation of hepatitis or
hepatic flare (All). Some experts suggest initiating
adefovir for the treatment of hepatitis B in selected
patients (CII1).

Treatment Interruption and Reinstitution Based
on CD4 Cell Count (CD4-guided Therapy)

In patients with HIV infection on antiviral therapy with
viral suppression who have maintained CD4 levels
above those currently recommended for initiating
therapy, some relevant, but not definitive, data exist on
stopping antiretroviral therapy. The rationale is that it
is safe and appropriate to temporarily discontinue
therapy when immune competence has been
reestablished and is stable. Suggestions for the CD4
threshold to discontinue therapy are variable, but
usually 500-800/mm? and the suggested CD4 threshold
to re-initiate combination antiretroviral therapy is also
arbitrary in this situation, but usually around 350-400
cells/mm®.

No prospective clinical trials have been conducted to
address the long term safety of this strategy. However,
several small prospective trials with short term follow-
up and several retrospective analyses of a single
episode of treatment interruption support this strategy.
That support is based on safety when treatment is
stopped and good virologic response when treatment is
re-initiated with minimal or no risk of resistance [202-
204]. These studies have shown that the rapidity and
magnitude of CD4" cell count decline after treatment
discontinuation correlates with the nadir pretreatment
CD4" cell count. The best results are seen in patients
who initiated theragy when the CD4" cell count was
over 350 cells/mm?®, a group which would not merit
therapy by the current guidelines. These studies appear
to consistently show short term safety and efficacy
with little risk of increased resistance for a single
episode of treatment interruption. Additionally, the
nadir CD4 count and the CD4" cell count at
discontinuation appear to be important factors. In
general, both CD4 rebound and return to viral
suppression can be achieved after restarting therapy.

This option may be offered to patients with immune

reconstitution, although participation in a controlled

trial would be preferred. The long term safety and

efficacy of this approach are not known. Patients who

opt to interrupt therapy need to be warned that the HIV

viral load will increase, usually to the pre-treatment

level and this will be accompanied by an increased risk

of transmission to others. Patients and clinicians who
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care for these patients must also recognize that careful
monitoring of CD4 levels will be required and re-
initiation of antiviral therapy be strongly advised when
the CD4 count reaches the level of current
recommendation for initiation of therapy. It is
important to note that no data exist on the safety and
efficacy of sequential or multiple treatment
interruptions in patients who started therapy at or have
maintained CD4 levels above those currently
recommended for initiating therapy. While a strategy
of sequential periods of antiviral therapy guided to
maintain CD4 levels above a certain minimum might
be an attractive option to minimize treatment-related
toxicities, the safety of this approach has not been
established.

CONSIDERATIONS FOR
ANTIRETROVIRAL USE IN
SPECIAL PATIENT POPULATIONS

Acute HIV Infection

Panel’s Recommendations:

e Whether treatment of acute HIV infection results
in long-term virologic, immunologic, or clinical
benefit is unknown; treatment should be
considered optional at this time (CI11).

¢ Therapy should also be considered optional for
patients in whom HIV seroconversion has
occurred within the previous 6 months (CI111).

o If the clinician and patient elect to treat acute HIV
infection with antiretroviral therapy, treatment
should be implemented with the goal of
suppressing plasma HIV RNA levels to below
detectable levels (Alll).

o For patients with acute HIV infection in whom
therapy is initiated, testing for plasma HIV RNA
levels and CD4" T cell count and toxicity
monitoring should be performed as described for
patients with established, chronic HIV infection
(ALD.

o If the decision is made to initiate therapy in a
person with acute HIV infection, it is likely that
resistance testing at baseline will optimize virologic
response; this strategy should be considered (BIII).

An estimated 40%-90% of patients acutely infected
with HIV will experience symptoms of acute retroviral
syndrome (Table 27) [205-208]. However, acute HIVV
infection is often not recognized by primary care
clinicians because of the similarity of the symptoms to

those of influenza, infectious mononucleosis or other
illnesses. Additionally, acute infection can occur
asymptomatically.

Diagnosis of Acute HIV Infection. Health care
providers should consider a diagnosis of acute HIV
infection for patients who experience a compatible
clinical syndrome (Table 27) and who report recent
high risk behavior. In these situations, tests for plasma
HIV RNA and HIV antibody should be obtained (BII).
Acute HIV infection is defined by detectable HIV
RNA in plasma by using sensitive PCR or bDNA
assays in the setting of a negative or indeterminate HIV
antibody test. A low-positive HIV RNA level (<10,000
copies/mL) may represent a false-positive test, since
values in acute infection are generally very high
(>100,000 copies/mL).

Patients with HIV infection diagnosed by HIV RNA
testing should have confirmatory serologic testing
performed at a subsequent time point (Al) (Table 2).

Treatment for Acute HIV Infection. Clinical trials
information regarding treatment of acute HIV infection
is limited. Ongoing trials are addressing the question of
the long-term benefit of potent treatment regimens
initiated during acute infection. Potential benefits and
risks of treating acute infection are as follows:

o Potential Benefits of Treating Acute Infection.
Preliminary data indicate that treatment of acute HIV
infection with combination antiretroviral therapy has
a beneficial effect on laboratory markers of disease
progression [209-213].Theoretically, early
intervention could decrease the severity of acute
disease; alter the initial viral setpoint, which can
affect disease-progression rates; reduce the rate of
viral mutation as a result of suppression of viral
replication; preserve immune function; and reduce
the risk for viral transmission.

o Potential Risks of Treating Acute HIV Infection.
The potential disadvantages of initiating therapy
include exposure to antiretroviral therapy without a
known clinical benefit, which could result in drug
toxicities, development of antiretroviral drug
resistance, the need for continuous therapy, and
adverse effect on quality of life.

The above risk and benefit considerations are similar to
those for initiating therapy in the chronically infected
asymptomatic patient. The health care provider and the
patient should be fully aware that the rationale for
therapy for acute HIV infection is based on theoretical
considerations, and the potential benefits should be
weighed against the potential risks. For these reasons,
treatment of acute HIV infection should be considered
optional at this time (CIII).
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Treatment of Recent But Non-Acute HIV
Infection or Infection of Undetermined Duration.
Besides patients with acute HIV infection, experienced
clinicians also recommend consideration of therapy for
patients in whom seroconversion has occurred within
the previous 6 months (CI111). Although the initial burst
of viremia among infected adults usually resolves in 2
months, rationale for treatment during the 2 to 6-month
period after infection is based on the probability that
virus replication in lymphoid tissue is still not
maximally contained by the immune system during this
time [214].

Decisions regarding therapy for patients who test
antibody-positive and who believe the infection is
recent, but for whom the time of infection cannot be
documented, should be made as discussed in When to
Treat: Indications for Antiretroviral Therapy (CII1).

Treatment Regimen. If the clinician and patient have
made the decision to use antiretroviral therapy for
acute or recent HIV infection, treatment should be
implemented in an attempt to suppress plasma HIV
RNA levels to below detectable levels (Alll). Data are
insufficient to draw firm conclusions regarding specific
drug recommendations to use in acute HIV infection.
Therefore, potential combinations of agents should be
those used in established infection (Table 5).

Patient Follow-up. Testing for plasma HIVV RNA levels
and CD4" T cell count and toxicity monitoring should be
performed as described in Initial Assessment and
Monitoring for Therapeutic Response (i.e., HIV-RNA on
initiation of therapy, after 2-8 weeks, and every 3-4
months thereafter) (All).

Duration of Therapy for Acute HIV Infection.
The optimal duration of therapy for patients with acute
HIV infection is unknown, but ongoing clinical trials
may provide relevant data regarding these concerns.
Difficulties inherent in determining the optimal
duration and therapy composition for acute infection
should be considered when first counseling the patient
regarding therapy.

HIV-Infected Adolescents

Older children and adolescents now make up the
largest percentage of HIV-infected children cared for at
U.S. sites. The CDC estimates that at least one half of
the 40,000 yearly new HIV-infected cases in the U.S.
are in people 13 to 24 years of age [215]. HIV-infected
adolescents represent a heterogeneous group in terms

of sociodemographics, mode of HIV infection, sexual
and substance abuse history, clinical and immunologic
status, psychosocial development and readiness to
adhere to medications. Many of these factors may
influence decisions concerning when to start and what
antiretroviral medications should be used.

Most adolescents have been infected during their
teenage years and are in an early stage of infection,
making them ideal candidates for early intervention,
such as prevention counseling. A limited but increasing
number of HIV-infected adolescents are long-term
survivors of HIV infection acquired perinatally or
through blood products as infants. Such adolescents
may have a unique clinical course that differs from that
of adolescents infected later in life [216].

Antiretroviral Therapy Considerations in
Adolescents. Adult guidelines for antiretroviral
therapy are usually appropriate for post pubertal
adolescents because HIV-infected adolescents who
were infected sexually or through injecting-drug use
during adolescence follow a clinical course that is more
similar to that of adults than to that of children.

Dosage for medications for HIV infection and
opportunistic infections should be prescribed according
to Tanner staging of puberty and not on the basis of age
[217, 218]. Adolescents in early puberty (i.e., Tanner
Stage I and 1) should be administered doses using
pediatric schedules, whereas those in late puberty (i.e.,
Tanner Stage V) should follow adult dosing schedules.
Because puberty may be delayed in perinatally-HIV-
infected children [219], continued use of pediatric doses
in puberty-delayed adolescents can result in medication
doses that are higher than usual adult doses. Since data
are not available to predict optimal medication doses for
each antiretroviral medication for this group of children,
issues such as toxicity, pill or liquid volume burden,
adherence, and virologic and immunologic parameters
should be considered in determining when to transition
from pediatric to adult doses. Youth who are in their
growth spurt (i.e., Tanner Stage I11 in females and Tanner
Stage 1V in males) using adult or pediatric dosing
guidelines and those adolescents whose doses have been
transitioned from pediatric to adult doses should be
closely monitored for medication efficacy and toxicity.

Adherence Concerns in Adolescents. HIV-infected
adolescents have specific adherence problems.
Comprehensive systems of care are required to serve
both the medical and psychosocial needs of HIV-
infected adolescents, who are frequently inexperienced
with health-care systems. Many HIV-infected
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adolescents face challenges in adhering to medical
regimens for reasons that include:

e denial and fear of their HIV infection;
e misinformation;
o distrust of the medical establishment;

e fear and lack of belief in the effectiveness of
medications;

e |low self-esteem;
o unstructured and chaotic lifestyles; and
o lack of familial and social support.

Treatment regimens for adolescents must balance the
goal of prescribing a maximally potent antiretroviral
regimen with realistic assessment of existing and
potential support systems to facilitate adherence.
Adolescents benefit from reminder systems (beepers,
timers, and pill boxes) that are stylish and do not call
attention to themselves. It is important to make
medication adherence as user friendly and as little
stigmatizing as possible for the older child or
adolescent. The concrete thought processes of
adolescents make it difficult for them to take
medications when they are asymptomatic, particularly
if the medications have side effects. Adherence with
complex regimens is particularly challenging at a time
of life when adolescents do not want to be different
from their peers Direct observed therapy, while
considered impractical for all adolescents, might be
important for selected adolescents infected with HIV
[220, 221]. For a more detailed discussion on specific
issues on therapy and adherence for HIV-infected
adolescents the reader can link to Guidelines for Use of
Antiretroviral Agents in Pediatric HIV Infection [222]

Developmental issues make caring for adolescents
unique. The adolescent’s approach to illness is often
different from that of an adult. The adolescent also
faces difficulties in changing caretakers; graduating
from a pediatrician to an adolescent care provider and
then to an internist.

Special Considerations in Adolescent Females.
Gynecological care is especially difficult to provide for
the HIV infected female adolescent but is a critical part
of their care. Because many adolescents with HIV
infection are sexually active, contraception and
prevention of HIV transmission should be discussed
with the adolescent, including the interaction of
specific antiretroviral drugs on birth control pills. The
potential for pregnancy may also alter choices of
antiretroviral therapy. As an example, efavirenz should
be used with caution in females of child bearing age
and should only be prescribed after intensive

counseling and education about the potential effects on
the fetus, the need for close monitoring including
periodic pregnancy testing and a commitment on the
part of the teen to use effective contraception. For a
more detailed discussion, see HIV-Infected Women of
Reproductive Age and Pregnant Women [97].

Given the lifelong infection with HIV and the need for
treatment through several stages of growth and
development, HIV care programs and providers need to
support this appropriate transition in care for HIV
infected infants through adolescents.

Injection Drug Users

Challenges of Treating IDUs Infected With HIV.
Injection drug use represents the second most common
route of transmission of HIV in the United States.
Although treatment of HIV disease in this population
can be successful, injection drug users with HIV
disease present special treatment challenges. These
include the existence of an array of complicating co-
morbid conditions, limited access to HIV care,
inadequate adherence to therapy, medication side
effects and toxicities, need for substance abuse
treatment, and the presence of treatment complicating
drug interactions [223-225].

Underlying health problems among this population
result in increased morbidity and mortality, either
independent of or accentuated by HIV disease. Many
of these problems are the consequence of prior
poverty-related infectious disease exposures and the
added effects of non-sterile needle and syringe use.
These include tuberculosis, skin and soft tissue
infections, recurrent bacterial pneumonia, endocarditis,
hepatitis B and C, and neurologic and renal disease.
Furthermore, the high prevalence of underlying mental
illness in this population, antedating and/or
exacerbated by substance use, results in both morbidity
and difficulties in provision of clinical care and
treatment [223-225]. Successful HIV therapy for
injection drug users often rests upon acquiring
familiarity with and providing care for these co-morbid
conditions.

Injection drug users often have decreased access to
HIV care and are less likely to receive antiretroviral
therapy than other populations [226, 227]. Factors
associated with lack of use of antiretroviral therapy
among drug users have included active drug use,
younger age, female gender, suboptimal health care,
not being in a drug treatment program, recent
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incarceration, and lack of health care provider expertise
[226, 227]. The chaotic lifestyle of many drug users,
the powerful pull of addictive substances and a series
of beliefs about the dangers of antiretroviral therapy
among this population impact on and blunt the benefit
of antiretroviral therapy and contribute to decreased
adherence to antiretroviral therapy [228]. The chronic
and relapsing nature of substance abuse and lack of
appreciation of substance abuse as a biologic and
medical disease, compounded by the high rate of co-
existing mental illness, further complicates the
relationship between health care workers and injection
drug users.

Efficacy of HIV Treatment in IDUs. Although
underrepresented in clinical trials of HIV therapies,
available data indicate that, when not actively using
drugs, efficacy of antiretroviral therapies among
injection drug users is similar to other populations.
Further, therapeutic failure in this population is
generally the degree to which drug use results in
disruption of organized daily activities, rather than
drug use per se. While many drug users can control
their drug use sufficiently and over sustained periods of
time to engage in care successfully, treatment of
substance abuse is often a prerequisite for successful
antiretroviral therapy. Close collaboration with
substance abuse treatment programs, and proper
support and attention to the special needs of this
population, is often a critical component of successful
treatment for HIV disease. Essential to this end, as
well, are flexible community based HIV care sites
characterized by familiarity with, and non-judgmental
expertise in, managing the wide array of needs of
substance abusers, and the development and use of
effective strategies for promoting medication
adherence [224, 225]. Foremost among these is the
provision of substance abuse treatment. In addition,
other support mechanisms for adherence are of value
and the use of drug treatment and community based
outreach sites for modified directly observed therapy
has shown promise in this population [229].

IDU/HIV Drug Toxicities and Interactions.
Injection drug users are more likely to experience an
increased frequency of side effects and toxicities of
antiretroviral therapies. Although not systematically
studied, this is likely due to the high prevalence of
underlying hepatic, renal, neurologic, psychiatric,
gastrointestinal and hematologic disease among
injection drug users. The selection of initial and
continuing antiretroviral agents in this population
should be made based upon the presence of these
conditions and risks.

Methadone and Antiretroviral Therapy.
Methadone, an orally administered long-acting opiate
agonist, is the most common pharmacologic treatment
for opiate addiction. Its use is associated with
decreased heroin use, improved quality of life, and
decreased needle sharing. Methadone exists in two
racemic forms, R (active) and S (inactive). As a
consequence of its opiate induced effects on gastric
emptying and metabolism by cytochrome P450
isoenzymes 3A4 and 2D6, pharmacologic effects and
interactions with antiretrovirals may commonly occur
[230]. These may diminish the effectiveness of either
or both therapies by causing opiate withdrawal or
overdose and/or increase in toxicity or decrease in
efficacy of antiretrovirals.

¢ Methadone and NRTIs. Most of the currently
available antiretrovirals have been examined in terms
of potential pharmacokinetic interactions of
significance with methadone (See Table 20). Among
the NRTIs, none appear to have a clinically
significant effect on methadone metabolism.
Conversely, important effects of methadone on
NRTIs have been well documented. Methadone is
known to increase the area under the curve of
zidovudine by 40% [230], with possible increase in
zidovudine related side effects. Levels of stavudine
and the buffered tablet formulation of didanosine are
decreased, respectively, 18% and 63% by methadone
[231]. This marked reduction in didanosine levels is
not observed with the EC formulation. Recent data
indicate lack of significant interaction between
abacavir and tenofovir and methadone.

o Methadone and NNRTIs. Pharmacokinetic
interactions between NNRTIs and methadone are
well known and clinically problematic [232]. Both
efavirenz and nevirapine, potent inducers of p450
enzymes, have been associated with significant
decreases in methadone levels. Methadone levels are
decreased by 43% and 46% in those receiving
efavirenz and nevirapine, respectively, with
corresponding clinical opiate withdrawal. It is
necessary to inform patients and substance abuse
treatment facilities of the likelihood of occurrence of
this interaction if either drug is prescribed to those
receiving methadone. The clinical effect is usually
seen after seven days of co-administration and is
treated with increase in methadone dosage, usually at
5-10 mg daily until the patient is comfortable.
Delavirdine, an inhibitor of p450 isoenzymes,
increases methadone levels moderately and without
clinical significance.

e Methadone and Pls. Limited information indicates
that PI levels are generally not affected by
methadone, except for amprenavir, which appears to
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be reduced by 30%. However, a number of Pl have
significant effects on methadone metabolism.
Saquinavir does not affect free unbound methadone
levels. However, amprenavir, nelfinavir and
lopinavir administration results in a significant
decrease in methadone levels [233, 234]. Whereas
amprenavir may result in mild opiate withdrawal,
decrease in methadone concentration from nelfinavir
was not associated with opiate withdrawal. This is
likely because of lack of effect on free rather than
total methadone levels. Lopinavir/ritonavir
combination has been associated with significant
reductions in methadone levels and opiate
withdrawal symptoms. This is due to the lopinavir
and not ritonavir component [235]. Finally, another
study indicates a lack of pharmacokinetic interaction
between atazanavir and methadone [236].

Buprenorphine. Buprenorphine, a partial p-opiate
agonist, is increasingly being used for opiate abuse
treatment. Its decreased risk of respiratory depression
and overdose enables use in physician's offices for
the treatment of opioid dependence. This flexible
treatment setting could be of significant value to
drug abusing opiate addicted HIV infected patients
requiring antiretroviral therapy as it would enable
one physician or program to provide needed medical
and substance abuse services.

Only limited information is currently available about
interactions between buprenorphine and antiretroviral
agents. In contrast to methadone, buprenorphine does
not appear to raise zidovudine levels. Pilot data
indicate that buprenorphine levels do not appear to be
reduced and opiate withdrawal does not occur during
co-administration with efavirenz.

Summary

Provision of successful antiretroviral therapy for
injection drug users is possible. It is enhanced by
supportive clinical care sites and provision of drug
treatment, awareness of interactions with methadone
and the increased risk of side effects and toxicities and
the need for simple regimens to enhance medication
adherence. These are important considerations in
selection of regimens and providing appropriate patient
monitoring in this population. Preference should be
given to antiretroviral agents with lower risk for
hepatic and neuropsychiatric side effects, simple
dosing schedules and lack of interaction with
methadone.

HIV-Infected Women of Reproductive
Age and Pregnhant Women

Panel’s Recommendations:

« When initiating antiretroviral therapy for women
of reproductive age, the indications for initiation
of therapy and the goals of treatment are the same
as for other adults and adolescents (Al).

« Efavirenz should be avoided for the woman who
desires to become pregnant or who does not use
effective and consistent contraception. (Alll)

« For the woman who is pregnant, an additional
goal of therapy is prevention of mother-to-child
transmission (PMTCT), with a goal of viral
suppression to <1,000 copies/mL to reduce the risk
of transmission of HIV to the fetus and newborn
(Al).

« Selection of an antiretroviral combination should
take into account known safety, efficacy, and
pharmacokinetic data of each agent during
pregnancy (Alll).

« Clinicians should consult the most current PHS
guidelines when designing a regimen for a
pregnant patient (Alll).

This section provides a brief discussion of some unique
considerations when caring for HIV-1 infected women
of reproductive age and pregnant women. For more up-
to-date and in-depth discussion regarding the
management of these patients, the clinicians should
consult the latest guidelines of the Public Health
Service Task Force Recommendations for the Use of
Antiretroviral Drugs in Pregnant HIV-1 Infected
Women for Maternal Health and Interventions to
Reduce Perinatal HIV-1 Transmission in the United
States, which can be found in the
http://www.aidsinfo.nih.gov website [97].

Women of Reproductive Age. In women of
reproductive age, antiretroviral regimen selection
should account for the possibility of planned or
unplanned pregnancy. The most vulnerable period in
fetal organogenesis is early in gestation, often before
pregnancy is recognized. Sexual activity, reproductive
plans and use of effective contraception should be
discussed with the patient. As part of the evaluation for
initiating therapy, women should be counseled about
the potential teratogenic risk of efavirenz-containing
regimens should pregnancy occur. These regimens
should be avoided in women who are trying to
conceive or are not using effective and consistent
contraception. Various Pls and NNRTIs are known to
interact with oral contraceptives, resulting in possible
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decreases in ethinyl estradiol or increases in estradiol
or norethindrone levels (see Table 20). These changes
may decrease the effectiveness of the oral
contraceptives or potentially increase risk of estrogen-
or progestin-related side effects. Providers should be
aware of these drug interactions and an alternative or
additional contraceptive method should be considered.
Amprenavir (and probably fosamprenavir) not only
increases blood levels of both estrogen and progestin
components, but oral contraceptives decrease
amprenavir levels as well; these drugs should not be
co-administered. There is minimal information about
drug interactions with use of newer hormonal
contraceptive methods (e.g., patch, vaginal ring).
Counseling should be provided on an ongoing basis.
Women who express a desire to become pregnant
should be referred for pre-conception counseling and
care, including discussion of special considerations
with antiretroviral therapy use during pregnancy.

Pregnant Women. Pregnancy should not preclude the
use of optimal therapeutic regimens. However, because
of considerations related to prevention of mother-to-
child transmission (PMTCT) and to maternal and fetal
safety, timing of initiation of treatment and selection of
regimens may be different from non-pregnant adults or
adolescents.

PMTCT. Antiretroviral therapy is recommended in all
pregnant women, regardless of virologic, immunologic,
or clinical parameters, for the purpose of PMTCT.(AI)
Reduction of HIV-RNA levels to below 1,000
copies/mL and use of antiretroviral therapy appear to
have an independent effect on reduction of perinatal
transmission [96, 237, 238].

The decision to use any antiretroviral drug during
pregnancy should be made by the woman after
discussion with her clinician regarding the benefits
versus risks to her and her fetus. Long-term follow-up
is recommended for all infants born to women who
have received antiretroviral drugs during pregnancy,
regardless of the infants” HIV status.

Regimen Considerations. Recommendations

regarding the choice of antiretroviral drugs for

treatment of infected women are subject to unique

considerations including:

¢ potential changes in pharmacokinetics and thus
dosing requirements resulting from physiologic
changes associated with pregnancy,

¢ potential adverse effects of antiretroviral drugs on a
pregnant woman,

o effect on the risk for perinatal HIV transmission, and

o potential short- and long-term effects of the
antiretroviral drug on the fetus and newborn, all of
which are not known for many antiretroviral drugs
(see Table 28).

Based on available data, recommendations related to
drug choices have been developed by the US Public
Health Service Task Force and can be found in Table 29.

Current pharmacokinetic studies in pregnancy,
although not completed for all agents, suggest no need
for dosage modification for NRTIs and nevirapine.
Nelfinavir, given as 1,250mg twice daily achieves
optimal blood levels, but 750mg three times daily
dosing does not, thus, the 1,250mg twice daily dosing
should be used in all pregnant women [76]. Serum
concentrations for unboosted indinavir and saquinavir
may result in lower than optimal levels during
pregnancy, thus ritonavir boosting will be necessary to
achieve more optimal concentrations. Preliminary data
suggest lower than optimal concentration of lopinavir
is seen with the currently recommended adult dose of
lopinavir/ritonavir, this agent should be used with close
monitoring of virologic response [67].

Some agents may cause harm to the mother and/or the
fetus, and are advised to be avoided or used with
extreme caution. These agents include:

1. Efavirenz-containing regimens should be avoided in
pregnancy (particularly during the first trimester)
because significant teratogenic effects were seen in
primate studies at drug exposures similar to those
achieved during human exposure. In addition,
several cases of neural tube defects have now been
reported after early human gestational exposure to
efavirenz [57].

2.The combination of ddI and d4T should be avoided
during pregnancy because of several reports of fatal
and non-fatal but serious lactic acidosis with hepatic
steatosis and/or pancreatitis after prolonged use of
regimens containing these two nucleoside analogues
in combination [100]. This combination should be
used during pregnancy only when other NRTI drug
combinations have failed or have caused
unacceptable toxicity or side effects.

3.Nevirapine has been associated with a 12-fold
increased risk of symptomatic hepatotoxicity in women
with pre-nevirapine CD4" T cell counts >250/mm?®,
Majority of the cases occurred within the first 18
weeks of therapy. Hepatic failure and deaths have been
reported among a small number of pregnant patients
[239]. Pregnant patients on chronic nevirapine prior to
pregnancy are probably at much lower risk for this
toxicity. In nevirapine-naive pregnant women with
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CD4" T cell counts >250/mm?, nevirapine should not
be used as a component of a combination regimen
unless there are no other available alternatives. If
nevirapine is to be used, close clinical and laboratory
monitoring, especially during the first 18 weeks of
treatment is strongly advised.

4.The oral liquid formulation of amprenavir contains
high level of propylene glycol and should not be
used in pregnant women.

Clinicians who are treating HIV-infected pregnant
women are strongly encouraged to report cases of
prenatal exposure to antiretroviral drugs (either
administered alone or in combinations) to the
Antiretroviral Pregnancy Registry

(Telephone: 910-251-9087 or 1-800-258-4263). The
registry collects observational, non-experimental data
regarding antiretroviral exposure during pregnancy for
the purpose of assessing potential teratogenicity. For
more information regarding selection and use of
antiretroviral therapy during pregnancy, please refer to
Public Health Service Task Force Recommendations
for the Use of Antiretroviral Drugs in Pregnant HIV-1
Infected Women for Maternal Health and Interventions
to Reduce Perinatal HIV-1 Transmission in the United
States [97]

Lastly, the women should be counseled regarding the
avoidance of breastfeeding. Continued clinical,
immunologic, and virologic follow-up should be done
as recommended for non-pregnant adults and
adolescents.

Discontinuation of Antiretroviral Therapy Post-
Partum. Pregnant women who are started on
antiretroviral therapy during therapy for the sole
purpose of PMTCT and who do not meet criteria for
starting treatment for their own health may choose to
stop antiretroviral therapy after delivery. However, if
therapy includes nevirapine, stopping all regimen
components simultaneously may result in functional
monotherapy because of its long half-life and
subsequent increased risk for resistance. Nevirapine
resistance mutations have been identified postpartum in
women taking nevirapine-containing combination
regimens only for prevention of mother-to-child
transmission. In one study nevirapine resistance was
identified in 16% of women despite continuation of the
nucleoside backbone for 5 days after stopping
nevirapine [240]. Further research is needed to assess
appropriate strategies for stopping nevirapine-
containing combination regimens after delivery in
situations where ongoing maternal treatment is not
indicated.

Antiretroviral Considerations in
Patients with Co-Infections

Hepatitis B (HBV)/HIV Co-Infection

HIV-infected patients with chronic HBV co-infection
have a higher frequency of HBe antigenemia, higher
levels of HBV DNA and higher rates of HBV-
associated liver diseases [241-245]. It is unclear if
chronic HBV-infection increases HIV disease
progression, but it does increase the frequency of
antiretroviral-associated hepatotoxicity [122, 246].

Assessment of HBV/HIV Co-infection. Patients
with HIV/HBYV should be advised to avoid or limit
alcohol consumption and use appropriate precautions
to prevent transmission of both viruses. They should
receive hepatitis A virus (HAV) vaccine if found to be
susceptible, as determined by the absence of HAV
antibody.

All patients with HBV should be considered for HBV
therapy. Antiviral therapy is recommended for those
patients with active HBV replication, defined as
HBeAg positive or HBV DNA level >10° ¢/mL and
necroinflammation in the liver [a serum alanine
transferase (ALT) at least 2 x upper limit of normal
(ULN) or histologic evidence of moderate disease
activity or fibrosis] [247]. Response to HBV therapy is
generally poor in patients with baseline ALT levels <2
x ULN.

Treatment of HBV/HIV Co-Infection. There are
two forms of therapy for HBV infection, and neither is
“preferred”:

e Interferon alfa 2a or 2b given subcutaneously in
doses of 5 MU per day or 10 MU three times weekly
for 16-24 weeks (for HBeAg positive individuals) or
>48 weeks (for HBeAg negative individuals) [247,
248]. Recommendations for duration and efficacy of
interferon therapy are less clear for HIV co-infected
patients due to a paucity of published experience
[249-251].

¢ As an alternative to interferon, nucleoside or
nucleotide analog may be used. Lamivudine,
emtricitabine, and tenofovir are active against both
HIV and HBV. All of these drugs have the potential
for serious hepatotoxicity due to a flare in hepatitis B
when they are discontinued [252].

Lamivudine. This drug is highly active against HBV
based on evidence of improved liver histology and
decrease in HBV DNA levels [253, 254]. However,
rates of resistance to lamivudine have been noted to be
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significantly higher with HIV co-infection—about 50%
at 2 years and 90% at 4 years [253-256].

Adefovir. This drug is highly active against HBV,
including lamivudine-resistant strains [253, 257]. Rates
of HBV resistance in HIV seronegative patients at
follow-up of >124 weeks is about 2% [258]. This drug
has no appreciable HIV activity at doses used for
treatment of HBV and limited data suggest little risk of
generating HIV resistance to this class [258, 259].
More data are needed to confirm this observation.

Tenofovir. This drug is highly active against HBV
with an average 4 log 1, copies/mL decrease in HBV
DNA levels, including infections with lamivudine-
resistant strains [260-262]. Short term follow-up (24
weeks) shows levels of HBV resistance rates are very
low [260-262].

Emtricitabine. Experience is limited but this drug
appears to be very similar to lamivudine in its activity
against HBV, including the rapid evolution of
resistance. Emtricitabine-resistant isolates show cross
resistance to lamivudine, but not to tenofovir or
adefovir [263, 264].

Scenarios for Treating HBV/HIV Co-Infection.
The above data have led to the following
recommendations for therapy of HBV/HIV co-
infection:

o Need to treat HIV and not HBV: Consider
withholding tenofovir, emtricitabine and lamivudine
for future use if necessary. Avoid using lamivudine
or tenofovir as the single drug with anti-HBV
activity in this setting.

¢ Need to treat HIV & HBV: Consider using
tenofovir, lamivudine, or emtricitabine. Due to high
rates of HBV resistance to lamivudine or
emtricitabine, some authorities recommend
combining either of these drugs with tenofovir.

¢ Need to treat HBV and not HIV: Consider
adefovir or interferon-alpha (pegylated preferred).
Avoid lamivudine, emtricitabine, and tenofovir since
these drugs should only be used as components of a
fully suppressive combination antiretroviral regimen,
unless HIV resistance to these specific agents has
been previously documented.

¢ Need to discontinue lamivudine, tenofovir or
emtricitabine: Monitor clinical course and liver
function tests carefully and consider use of adefovir
to prevent flares especially in patients who have
marginal hepatic reserve [94, 95].

Hepatitis C (HCV)/HIV Co-Infection

Long-term studies of patients with chronic HCV
infection show that between 2-20% develop cirrhosis in
20 years [265]. This rate of progression increases with
older age, alcoholism, and HIV infection [265-267]. A
meta-analysis demonstrated that the rate of progression to
cirrhosis with HIV/HCV co-infection was about 3-fold
higher when compared to patients who are seronegative
for HIV [266]. This accelerated rate is magnified in
patients with low CD4 cell counts. Chronic HCV
infection also complicates HIV treatment by the
increased frequency of antiretroviral-associated
hepatotoxicity [122]. Multiple studies show poor
prognosis for HCV/HIV co-infection in the era of
combination antiretroviral therapy. It is unclear if HCV
adversely affects the rate of HIV progression [268, 269]
or if this primarily reflects the impact of injection drug
(see Injection Drug Use section), which is strongly linked
to HCV infection [269-271]. It is also unclear if
antiretroviral therapy improves the attributable morbidity
and mortality for untreated HCV.

Assessment of HCV/HIV Co-Infection. Patients with
HIV/HCV infection should be advised to avoid or limit
alcohol consumption, use appropriate precautions to
prevent transmission of both viruses to others, and should
be given hepatitis A and B vaccine if found to be
susceptible. All patients with HCV, including those with
HIV co-infection, should be evaluated for HCV therapy.

Standard indications for HCV therapy in the absence of
HIV infection are detectable plasma HCV RNA and a
liver biopsy showing bridging or portal fibrosis. ALT
levels may be elevated in association with HCV
infection. However, ALT levels do not accurately
reflect the severity of HIVV-associated liver disease.
Liver biopsy is important for HCV therapeutic decision
making but is indicated only if the patient is considered
a treatment candidate based on multiple other variables
including severity and stability of HIV disease, other
co-morbidities, probability of adherence, and if there
are contraindications to interferon-alpha, one of the
drugs available for treatment of HCV.

Clinical trials in patients with HCV/HIV co-infection
using pegylated interferon plus ribavirin for 48 weeks
show sustained virologic response (SVR) rates of 60-
70% for HCV genotype 2/3 but only 15-28% for
genotype 1 [272, 273]. These data are based on
experience almost exclusively in carefully selected
patients with CD4 cell counts over 200/mm? [273-275].

Treatment of HCV/HIV Co-infection. Based on
these observations, treatment of HCV is recommended
according to standard guidelines [276] with preference
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for those with higher CD4 cell counts (>200
cells/mm?). For some patients with lower CD4 counts,
it may be preferable to initiate antiretroviral therapy
and delay HCV therapy. Concurrent treatment is
feasible, but may be complicated by pill burden, drug
toxicities and drug interactions.

Scenarios for Treating HCV/HIV Co-Infection.
Differences in HCV therapy management in the
presence of HIV co-infection include:

o Ribavirin should not be given with didanosine due
to the potential for drug-drug interactions leading to
pancreatitis and lactic acidosis [103];

o Some NRTIs and all NNRTIs and Pls are potentially
hepatotoxic so that monitoring of serum
transaminase levels is particularly important [246];

¢ Zidovudine combined with ribavirin is associated
with higher rates of anemia suggesting this
combination be avoided when possible;

o Growth factors to manage interferon-associated
neutropenia and ribavirin-associated anemia may be
required.

Mycobacterium Tuberculosis (TB/HIV
Co-infection)

Panel’s Recommendations:

« The treatment of tuberculosis in patients with HIV
infection should follow the same principles for
persons without HIV infection. (Al)

« Presence of active tuberculosis requires immediate
initiation of treatment. (Al)

« In antiretroviral-naive patients, delay of
antiretroviral therapy for 4-8 weeks after initiation
of tuberculosis treatment permits a better
definition of causes of adverse reactions and
paradoxical reactions. (BIII)

« Directly observed therapy is strongly recommended
for HIV/TB co-infected patients.(All)

« Rifampin/rifabutin-based regimens should be
given at least three times weekly in patients with
CD4" T cell count <100 cells/mm?. (All)

« Once weekly rifapentine is not recommended in
HIV-infected patients. (EI)

« Despite drug interactions, rifamycin should be
included in patients receiving anti-retroviral
therapy, with dosage adjustment as necessary.(All)

« Paradoxical reaction should be treated with
continuation of treatment for tuberculosis and
HIV, along with use of non-steroidal anti-
inflammatory agents. (BI11)

« In severe cases of paradoxical reaction, some
suggest use of high dose prednisone. (CI11)

HIV infection increases the risk of progression from
latent to active tuberculosis by approximately 100 fold
[277]. The CD4" cell count influences both the
frequency and clinical expression of active tuberculosis
[278, 279]. Tuberculosis also negatively impacts HIV
disease. It is associated with a higher HIV viral load
and more rapid progression of HIV disease [277, 278].
Important issues with respect to the use of
antiretroviral drugs in patients with tuberculosis co-
infection are the sequencing of treatments, potential for
significant drug interactions with rifamycins, high rates
of hepatotoxicity with drugs used for both infections,
and development of immune reconstitution
tuberculosis (“paradoxical reactions”).

Scenarios for Treating TB/HIV Co-infection. The
treatment of tuberculosis should follow the general
principles for tuberculosis in persons without HIV
(Al). Below are various scenarios:

o Patients on Antiretroviral Therapy. Patients
receiving antiretroviral treatment at the time
tuberculosis treatment is started will require assessment
of the antiretroviral regimen with changes that will
permit use of the optimal tuberculosis regimen with
particular attention to rifamycins (discussed below).

e Patients Not Currently on Antiretroviral
Therapy. For patients who have not received
antiretroviral therapy, the simultaneous initiation of
treatment of both conditions has been associated with
a high rate of side effects and paradoxical reactions
[280, 281]. Active tuberculosis always requires
immediate initiation of treatment (Al). A delay in
antiretroviral therapy for 4-8 weeks permits better
definition of causes of adverse drug reactions and
paradoxical reactions. Thus, it is recommended that
simultaneous initiation for tuberculosis and HIV
should be avoided, with the possible exception of
patients who have CD4" cell count < 50 cells/mm?.
The optimal time to delay initiation of antiretroviral
therapy is not known, but many authorities suggest a
delay of 4-8 weeks (BIII).

Treatment of tuberculosis. Treatment of drug-
susceptible tuberculosis should consist of the standard
regimen outlined in treatment guidelines, which consist
of isoniazid (INH), rifampin or rifabutin (RIF),
pyrizinamide (PZA), and ethambutol (EMB) or
streptomycin (SM) given two months followed by INH
+ RIF for 4-7 months [282] (Al). Special attention
should be given to the potential of drug-drug
interactions with rifamycin as discussed below. In the
case of single or multi-drug resistant tuberculosis,
therapy should be prescribed based on susceptibility
result and preferably in consultation with expert in
tuberculosis.
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Directly Observed Therapy (DOT). DOT is
strongly recommended for patients with HIV/TB co-
infection (All). Once or twice-weekly dosing has been
associated with increased rates of rifamycin resistance
in patients with advanced HIV [283, 284]. 