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What’s New in the Guidelines?

Key changes made to update the December 1, 2009, version of the guidelines are summarized below. Throughout
the revised guidelines, significant updates are highlighted and fully discussed.

Introduction

The Panel emphasizes its recognition of the importance of clinical research in generating evidence to address
unanswered questions related to the optimal safety and efficacy of antiretroviral therapy (ART). The Panel encourages
both the development of protocols and patient participation in well-designed, Institutional Review Board (IRB)-
approved clinical trials.

CDA4 T-cell Count

The Panel recognizes that changes in CD4 cell count are seldom used in decision for ART changes in a patient on a
suppressive ART regimen whose CD4 count is well above the threshold for opportunistic infection risk. In such
patients, the Panel recommends that the CD4 count may be monitored less frequently, for example every 6 to 12
months (instead of every 3 to 6 months), unless there are changes in the patient’s clinical status, such as new HIV-
associated clinical symptoms or initiation of treatment with interferon, corticosteroids, or anti-neoplastic agents (CI11).

Viral Load Testing

The Panel recognizes that low-level positive viral load results (typically <200 copies/mL) have been commonly
reported with some viral load assays. For the purpose of patient monitoring, the Panel defines virologic failure as a
confirmed viral load >200 copies/mL, which eliminates most cases of viremia caused by isolated blips or assay
variability.

Drug-Resistance Testing

The Panel provides more specific recommendations on when to use genotypic testing to detect resistance to integrase

strand transfer inhibitors (INSTIs).

e Because standard genotypic drug-resistance testing involves testing for mutations in the reverse transcriptase (RT)
and protease (PR) genes, if transmitted INSTI resistance is a concern, providers may wish to supplement standard
genotypic resistance testing with genotypic testing for resistance to this class of drugs (CIII).

¢ In persons failing INSTI-based regimens, genotypic testing for INSTI resistance should be considered to determine
whether to include a drug from this class in subsequent regimens (BII1).

What to Start: Initial Combination Regimens for the Antiretroviral-Naive Patient

Changes to the “What to Start” recommendations include the following:

e A regimen consisting of maraviroc (MVC) + zidovudine/lamivudine (ZDV/3TC) is now listed as an “Acceptable
Regimen” because FDA approval of MVC for use in ART-naive patients was based on the results of a randomized
controlled trial using this regimen (ClI).

e “MVC + tenofovir/emtricitabine (TDF/FTC)” and “MVC + abacavir (ABC)/3TC” have been added as “Regimens
that may be acceptable but more definitive data are needed” (CII1).

e Inresponse to a recent change to the Invirase® product label based on findings from a healthy volunteer study that
reported significant PR and QT interval prolongations, ritonavir-boosted saquinavir (SQV/r)-based regimens have
been moved from *“Alternative Pl-based Regimens” to “Regimens that are Acceptable but Should be Used with
Caution.”

Hepatitis B (HBV)/HIV Coinfection

This section has been revised to provide more specific recommendations for management of HIV patients coinfected
with HBV, including recommendations for patients with 3TC/FTC-resistant HBV infection and for patients who
cannot tolerate TDF-based regimens.
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Mycobacterium Tuberculosis Disease with HIV Coinfection

Based on recent randomized controlled trials showing survival and clinical benefits of starting ART earlier in
treatment-naive patients with active tuberculosis (TB) disease, the Panel provides the following recommendations on
when to start ART in patients who are receiving treatment for active TB but are not yet on ART.

All HIV-infected patients with diagnosed active TB should be treated with ART (Al).

For patients with CD4 count <200 cells/mm®, ART should be initiated within 2—4 weeks of starting TB
treatment (Al).

For patients with CD4 count 200-500 cellss/mm?, the Panel recommends initiating ART within 2—4 weeks, or
at least by 8 weeks after commencement of TB therapy (Alll).

For patients with CD4 count >500 cells/mm?, most panel members also recommend starting ART within 8
weeks of TB therapy (BIII).

Adverse Effects of Antiretroviral Agents

A new table format provides clinicians with a list of the most common and/or severe known antiretroviral (ARV)-
associated adverse events listed by ARV drug class.

Additional Updates
The following sections and their relevant tables have also been updated:

Coreceptor Tropism Assays

Treatment Goals

Initiating Antiretroviral Therapy in Treatment-Naive Patients

What Not to Use

Virologic and Immunologic Failure (previously titled “Management of Patients with Antiretroviral Treatment
Failure™)

Regimen Simplification

Exposure-Response Relationship and Therapeutic Drug Monitoring for Antiretroviral Agents
Acute HIV Infection

HIV and Illicit Drug Users (with new Table)

HIV-2 Infection

Drug Interactions (and Tables)

Drug Characteristics Tables (Appendices)
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IntI‘OductiOIl (Updated January 10, 2011)

Antiretroviral therapy (ART) for the treatment of human immunodeficiency virus (HIV) infection has improved
steadily since the advent of potent combination therapy in 1996. New drugs have been approved that offer new
mechanisms of action, improvements in potency and activity even against multidrug-resistant viruses, dosing
convenience, and tolerability.

The Department of Health and Human Services (DHHS) Panel on Antiretroviral Guidelines for Adults and
Adolescents (the Panel) is a working group of the Office of AIDS Research Advisory Council (OARAC). The primary
goal of the Panel is to provide recommendations for HIV care practitioners based on current knowledge of
antiretroviral (ARV) drugs used to treat adults and adolescents with HIV infection in the United States. The Panel
reviews new evidence and updates recommendations when needed. The primary areas of attention have included
baseline assessment, treatment goals, indications for initiation of ART, choice of the initial regimen in ART-naive
patients, drugs or combinations to be avoided, management of adverse effects and drug interactions, management of
treatment failure, and special ART-related considerations in specific patient populations.

These guidelines generally represent the state of knowledge regarding the use of ARV agents. However, because the
science evolves rapidly, the availability of new agents and new clinical data may change therapeutic options and
preferences. Information included in these guidelines may not be consistent with approved labeling for the particular
products or indications in question, and the terms “safe” and “effective” may not be synonymous with the Food and
Drug Administration (FDA)-defined legal standards for product approval. The guidelines are updated frequently by
the Panel (current and archived versions of the guidelines are available on the AIDSinfo Web site at
http://www.aidsinfo.nih.gov). However, the guidelines cannot always keep pace with the rapid evolution of new data
in this field, and they cannot provide guidance for all patients. Clinicians should exercise clinical judgment in
management decisions tailored to unique patient circumstances.

The Panel recognizes the importance of clinical research in generating evidence to address unanswered questions
related to the optimal safety and efficacy of ART. The Panel encourages both the development of protocols and patient
participation in well-designed, Institutional Review Board (IRB)-approved clinical trials.

GUIDELINES DEVELOPMENT PROCESS

Table 1 provides an outline of the composition of the Panel and guidelines process.

Table 1. Outline of the Guidelines Development Process (Updated November 3, 2008)
Page 1 of 2

Topic Comment
Goal of the Provide guidance to HIV care practitioners on the optimal use of ARV agents for the treatment
guidelines of HIV infection in adults and adolescents in the United States.

Panel members The Panel is composed of more than 30 voting members who have expertise in HIV care and
research. The U.S. government representatives include at least 1 representative from each of
the following DHHS agencies: Centers for Disease Control and Prevention (CDC), FDA,
Health Resource Services Administration (HRSA), and National Institutes of Health (NIH).
These members are appointed by their respective agencies. Approximately 2/3 of the Panel
members are nongovernmental scientific members. There are 4-5 community members with
knowledge in HIV treatment and care. Members who do not represent U.S. government
agencies are selected after an open announcement to call for nominations. Each member serves
on the Panel for a 4-year term, with an option to be reappointed for an additional term. A list
of the current members can be found on Page vii of this document.
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Table 1. Outline of the Guidelines Development Process

Page 2 of 2
Topic Comment
Financial All members of the Panel submit a written financial disclosure annually reporting any
disclosure association with manufacturers of ARV drugs or diagnostics used for management of HIV

infections. A list of the latest disclosures is available on the AIDSinfo Web site
(http://aidsinfo.nih.gov/contentfiles/AA Roster.pdf).

Users of the
guidelines

HIV treatment providers

Developer

Panel on Antiretroviral Guidelines for Adults and Adolescents—a working group of the
OARAC

Funding source

Office of AIDS Research, NIH

Evidence
collection

The recommendations in the guidelines are generally based on studies published in peer-
reviewed journals. On some occasions, particularly when new information may affect patient
safety, unpublished data presented at major conferences or prepared by the FDA and/or
manufacturers as warnings to the public may be used as evidence to revise the guidelines.

Recommendation
grading

As described in Table 2

Method of
synthesizing data

Each section of the guidelines is assigned to a working group of Panel members with expertise
in the area of interest. The members of the working group synthesize the available data and
propose recommendations to the Panel. All proposals are discussed at monthly teleconferences
and then voted on by the Panel before being endorsed as official recommendations.

Other guidelines

These guidelines focus on treatment for HIV-infected adults and adolescents. Separate
guidelines outline the use of ART for other populations, such as pregnant women and children.
These guidelines are also available on the AIDSinfo Web site
(http://www.aidsinfo.nih.gov). There is a brief discussion of the management of women of
reproductive age and pregnant women in this document. For a more detailed and up-to-date
discussion on this group of women and other special populations, the Panel defers to the
designated expertise offered by panels that have developed those guidelines.

Update plan

The Panel meets monthly by teleconference to review data that may warrant modification of
the guidelines. Updates may be prompted by new drug approvals (or new indications, dosing
formulations, or frequency), new significant safety or efficacy data, or other information that
may have a significant impact on the clinical care of patients. For cases in which significant
new data become available that may affect patient safety, a warning announcement with the
Panel’s recommendations may be made on the AIDSinfo Web site until appropriate changes
can be made in the guidelines document. Updated guidelines are available on the AIDSinfo
Web site (http://www.aidsinfo.nih.gov).

Public comments

After release of an update on the AIDSinfo Web site, the public is given a 2-week period to
submit comments to the Panel. These comments are reviewed, and a determination is made as
to whether revisions are indicated. The public may also submit comments to the Panel at any
time at contactus@aidsinfo.nih.gov.

Basis for Recommendations

Recommendations in these guidelines are based upon scientific evidence and expert opinion. Each recommended
statement is rated with a letter of A, B, or C that represents the strength of the recommendation and with a numeral I,

11, or 111 that represents the quality of the evidence. (See Table 2.)
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Table 2. Rating Scheme for Recommendations (Updated November 3, 2008)

Strength of Recommendation Quality of Evidence for Recommendation

A: Strong recommendation for the statement I:  One or more randomized trials with clinical
outcomes and/or validated laboratory endpoints

I1: One or more well-designed, nonrandomized trials or

C: Optional recommendation for the statement observational cohort studies with long-term clinical
outcomes

I11: Expert opinion

B: Moderate recommendation for the statement

HIV Expertise in Clinical Care

Multiple studies have demonstrated that better outcomes are achieved in HIV-infected outpatients cared for by a
clinician with HIV expertise [1-6], which reflects the complexity of HIV infection and its treatment. Thus, appropriate
training and experience, as well as ongoing continuing medical education (CME), are important components for
optimal care. Primary care providers without HIV experience, such as those who provide service in rural or
underserved areas, should identify experts in the region who will provide consultation when needed.

References
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in patients' survival. N Engl J Med. 1996;334(11):701-706.

2. Kitahata MM, Van Rompaey SE, Shields AW. Physician experience in the care of HIV-infected persons is associated with
earlier adoption of new antiretroviral therapy. J Acquir Immune Defic Syndr. 2000;24(2):106-114.

3. Landon BE, Wilson IB, Mclnnes K, et al. Physician specialization and the quality of care for human immunodeficiency virus
infection. Arch Intern Med. 2005;165(10):1133-1139.

4, Laine C, Markson LE, McKee LJ, et al. The relationship of clinic experience with advanced HIV and survival of women with
AIDS. AIDS. 1998;12(4):417-424.

5. Kitahata MM, Van Rompaey SE, Dillingham PW, et al. Primary care delivery is associated with greater physician experience
and improved survival among persons with AIDS. J Gen Intern Med. 2003;18(2):95-103.

6. Delgado J, Heath KV, Yip B, et al. Highly active antiretroviral therapy: physician experience and enhanced adherence to

prescription refill. Antivir Ther. 2003;8(5):471-478.
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Base]ine EVﬂluation (Updated January 10, 2011)

Each HIV-infected patient entering into care should have a complete medical history, physical examination, and
laboratory evaluation and should be counseled regarding the implications of HIV infection. The goals of the initial
evaluation are to confirm the presence of HIV infection, obtain appropriate baseline historical and laboratory data,
ensure patient understanding about HIV infection and its transmission, and initiate care as recommended by
established guidances such as the HIV primary care guidelines [1] and the guidelines for prevention and treatment of
HIV-associated opportunistic infections [2]. Baseline information can then be used to define management goals and
plans.

The following laboratory tests performed during initial patient visits can be used to stage HIV disease and to assist in
the selection of antiretroviral (ARV) drug regimens:

o HIV antibody testing (if prior documentation is not available or if HIV RNA is below the assay’s limit of
detection) (Al);

e CD4 T-cell count (AD);

o Plasma HIV RNA (viral load) (Al);

o Complete blood count, chemistry profile, transaminase levels, blood urea nitrogen (BUN) and creatinine,
urinalysis, and serologies for hepatitis A, B, and C viruses (Alll);

o Fasting blood glucose and serum lipids (Alll); and

o Genotypic resistance testing at entry into care, regardless of whether ART will be initiated immediately (Alll).
For patients who have HIV RNA levels <500-1,000 copies/mL, amplification of virus for resistance testing
may not always be successful (BII).

In addition, other tests, including screening tests for sexually transmitted infections and tests for determining risk for
opportunistic infections and need for prophylaxis, should be performed as recommended by HIV primary care and
opportunistic infections guidelines [1-2].

Patients living with HIV infection must often cope with multiple social, psychiatric, and medical issues that are best
addressed through a patient-centered, multidisciplinary approach to the disease. The evaluation also must include
assessment of high-risk behaviors, substance abuse, social support, mental illness, comorbidities, economic factors
(e.g., unstable housing), medical insurance status and adequancy of coverage, and other factors that are known to
impair adherence to treatment and to increase the risk of HIV transmission. Once evaluated, these factors should be
managed accordingly.

Education about HIV risk behaviors and effective strategies to prevent HIV transmission should be provided at each
patient visit. (See Preventing Secondary Transmission of HIV.)

References

1. Aberg JA, Kaplan JE, Libman H, et al. Primary care guidelines for the management of persons infected with human
immunodeficiency virus: 2009 update by the HIV medicine Association of the Infectious Diseases Society of America. Clin
Infect Dis. 2009;49(5):651-681.

2. Centers for Disease Control and Prevention (CDC). Guidelines for prevention and treatment of opportunistic infections in HIV-
infected adults and adolescents: recommendations from CDC, the National Institutes of Health, and the HIV Medicine
Association of the Infectious Diseases Society of America. MMWR Recomm Rep. 2009;58(RR-4):1-207.
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Laboratory Testing for Initial Assessment and
Monitoring While on Antiretroviral Therapy

(Updated January 10, 2011)

A number of laboratory tests are important for initial evaluation of HIVV-infected patients upon entry into care, during
follow-up if antiretroviral therapy (ART) has not been initiated, and prior to and after initiation or modification of
therapy to assess virologic and immunologic efficacy of ART and to monitor for laboratory abnormalities that may be
associated with antiretroviral (ARV) drugs. Table 3 outlines the Panel’s recommendations for the frequency of testing.
As noted in the table, some of the tests may be repeated more frequently if clinically indicated.

Two surrogate markers are used routinely to assess the immune function and level of HIV viremia: CD4 T-cell count
(CD4 count) and plasma HIV RNA (viral load). Resistance testing should be used to guide selection of an ARV
regimen in both ART-naive and ART-experienced patients; a viral tropism assay should be performed prior to
initiation of a CCR5 antagonist; and HLA-B*5701 testing should be performed prior to initiation of abacavir (ABC).
The rationale and utility of these laboratory tests are discussed below.
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Table 3. Laboratory Monitoring Schedule for Patients Prior to and After Initiation of
Antiretroviral Therapy (Updated January 10, 2011)

if starting EFV

Follow- ART 2-8 weeks
Entry A e post-ART Every 3-6 Every 6 Every 12 Treatment | Clinically
. up before initiation or A e - o
into care ART modification® initiation or months months months failure indicated
modification
CD4 count N every 3-6 N N In clinically stable patients with N N
months suppressed viral load, CD4
count can be monitored every
6-12 months (see text)
Viral load V every 3-6 V N \ V V
months
Resistance testing V V! v V
HLA-B*5701 testing v
if considering
ABC
Tropism testing J J
if considering a if
CCR5 considering
antagonist a CCR5
antagonist
or for failure
of CCR5
antagonist-
based
regimen
Hepatitis B serology® J J J
may repeat if
HBsAg (-) and
HBsAD (-) at
baseline
Basic chemistry® J every 6-12 V J J
months
ALT, AST, J every 6-12 J V J J
T. bilirubin months
CBC with differential v every 3-6 J N V V
months if on ZDV
Fasting lipid profile V if normal, V V V V V
annually consider 4-8 if abnormal at | if normal at
weeks after last last
starting new measurement | measurement
ART
Fasting glucose J if normal, J J J J
annually if abnormal at if normal at
last last
measurement measurement
Urinalysis’ J J v J J
if on TDF®
Pregnancy test J J

ARV modification may be done for treatment failure, adverse effects, or simplification.
2If HIV RNA is detectable at 2-8 weeks, repeat every 4-8 weeks until suppression to <200 copies/mL, then every 3-6 months.
3For adherent patients with suppressed viral load and stable clinical and immunologic status for >2-3 years, some experts may extend the interval for HIV RNA monitoring to

every 6 months.

“For ART-naive patients, if resistance testing was performed at entry into care, repeat testing is optional; for patients with viral suppression who are switching therapy for toxicity
or convenience, resistance testing will not be possible and therefore is not necessary.
51f HBsAg is positive at baseline or prior to initiation of ART, TDF + (FTC or 3TC) should be used as part of ARV regimen to treat both HBV and HIV infections. If HBsAg and
HBsADb are negative at baseline, hepatitis B vaccine series should be administered.
® Serum Na, K, HCOs, Cl, BUN, creatinine, glucose (preferably fasting); some experts suggest monitoring phosphorus while on TDF; determination of renal function should
include estimation of creatinine clearance using Cockcroft-Gault equation or estimation of glomerular filtration rate based on MDRD equation.
"For patients with renal disease, consult “Guidelines for the Management of Chronic Kidney Disease in HIV-Infected Patients: Recommendations of the HIV Medicine
Association of the Infectious Diseases Society of America” [1].
& More frequent monitoring may be indicated for patients with increased risk of renal insufficiency, such as patients with diabetes, hypertension, etc.

Acronyms: 3TC = lamivudine, ABC = abacavir, ALT = alanine aminotransferase, ART = antiretroviral therapy, AST = aspartate aminotranserase, CBC = complete blood count,
EFV = efavirenz, FTC = emtricitabine, HBsSAb = hepatitis B surface antibody, HBsAg = hepatitis B surface antigen, HBV = hepatitis B virus, MDRD = modification of diet in
renal disease (equation), TDF = tenofovir, ZDV = zidovudine
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CD4 T-CELL COUNT (Updated January 10, 2011)

The CD4 count serves as the major laboratory indicator of immune function in patients who have HIV infection. It is
one of the key factors in deciding whether to initiate ART and prophylaxis for opportunistic infections, and it is the
strongest predictor of subsequent disease progression and survival according to clinical trials and cohort studies [1-2]. A
significant change (2 standard deviations) between two tests is approximately a 30% change in the absolute count or an
increase or decrease in CD4 percentage by 3 percentage points.

e Use of CD4 Count for Initial Assessment. The CD4 count is one of the most important factors in the decision to
initiate ART and/or prophylaxis for opportunistic infections. All patients should have a baseline CD4 count at entry into
care (Al). Recommendations for initiation of ART based on CD4 count are found in the Initiating Antiretroviral
Therapy in Antiretroviral-Naive Patients section of these guidelines.

¢ Use of CD4 Count for Monitoring Therapeutic Response. An adequate CD4 response for most patients on therapy
is defined as an increase in CD4 count in the range of 50150 cells/mm? per year, generally with an accelerated
response in the first 3 months. Subsequent increases in patients with good virologic control show an average increase
of approximately 50—100 cells/mm? per year for the subsequent years until a steady state level is reached [3]. Patients
who initiate therapy with a low CD4 count or at an older age may have a blunted increase in their count despite
virologic suppression.

Frequency of CD4 Count Monitoring. In general, CD4 counts should be monitored every 3—4 months to (1)
determine when to start ART in untreated patients, (2) assess immunologic response to ART, and (3) assess the need
for initiation or discontinuation of prophylaxis for opportunistic infections (Al).

The CD4 cell count response to ART varies widely, but a poor CD4 response is rarely an indication for modifying a
virologically suppressive ARV regimen. In patients with consistently suppressed viral loads who have already
experienced ART-related immune reconstitution, the CD4 cell count provides limited information, and frequent testing
may cause unnecessary anxiety in patients with clinically inconsequential fluctuations. Thus, for the patient on a
suppressive regimen whose CD4 cell count has increased well above the threshold for opportunistic infection risk, the
CD4 count can be measured less frequently than the viral load. In such patients, CD4 count may be monitored every 6
to 12 months, unless there are changes in the patient’s clinical status, such as new HIV-associated clinical symptoms
or initiation of treatment with interferon, corticosteroids, or anti-neoplastic agents (CII11).

Factors that affect absolute CD4 count. The absolute CD4 count is a calculated value based on the total white blood
cell (WBC) count and the percentages of total and CD4+ T lymphocytes. This absolute number may fluctuate among
individuals or may be influenced by factors that may affect the total WBC and lymphocyte percentages, such as use of
bone marrow-suppressive medications or the presence of acute infections. Splenectomy [4-5] or coinfection with
human T-lymphotropic virus type | (HTLV-1) [6] may cause misleadingly elevated absolute CD4 counts. Alpha-
interferon, on the other hand, may reduce the absolute CD4 number without changing the CD4 percentage [7]. In all
these cases, CD4 percentage remains stable and may be a more appropriate parameter to assess the patient’s immune
function.
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PLASMA HIV RNA TESTING (Updated January 10, 2011)

Plasma HIV RNA (viral load) should be measured in all patients at baseline and on a regular basis thereafter,
especially in patients who are on treatment, because viral load is the most important indicator of response to
antiretroviral therapy (ART) (Al). Analysis of 18 trials that included more than 5,000 participants with viral load
monitoring showed a significant association between a decrease in plasma viremia and improved clinical outcome [1].
Thus, viral load testing serves as a surrogate marker for treatment response [2] and can be useful in predicting clinical
progression [3-4]. The minimal change in viral load considered to be statistically significant (2 standard deviations) is
a threefold, or a 0.5 log,o copies/mL change.

Optimal viral suppression is generally defined as a viral load persistently below the level of detection (<20-75
copies/mL, depending on the assay used). However, isolated “blips” (viral loads transiently detectable at low levels,
typically <400 copies/mL) are not uncommon in successfully treated patients and are not thought to represent viral
replication or to predict virologic failure [5]. In addition, low-level positive viral load results (typically <200
copies/mL) appear to be more common with some viral load assays than others, and there is no definitive evidence that
patients with viral loads quantified as <200 copies/mL using these assays are at increased risk for virologic failure [6-
8]. For the purposes of clinical trials the AIDS Clinical Trials Group (ACTG) currently defines virologic failure as a
confirmed viral load >200 copies/mL, which eliminates most cases of apparent viremia caused by blips or assay
variability [9]. This definition may also be useful in clinical practice. (See Virologic and Immunologic Failure.)

For most individuals who are adherent to their antiretroviral (ARV) regimens and who do not harbor resistance
mutations to the prescribed drugs, viral suppression is generally achieved in 12-24 weeks, even though it may take
longer in some patients. Recommendations for the frequency of viral load monitoring are summarized below.

o At Initiation or Change in Therapy. Plasma viral load should be measured before initiation of therapy and
preferably within 2—-4 weeks, and not more than 8 weeks, after treatment initiation or after treatment modification
(B1). Repeat viral load measurement should be performed at 4-8-week intervals until the level falls below the assay’s
limit of detection (BIII).

¢ In Patients Who Have Viral Suppression but Therapy Was Modified Due to Drug Toxicity or Regimen
Simplification. Viral load measurement should be performed within 2—-8 weeks after changing therapy. The purpose
of viral load monitoring at this point is to confirm potency of the new regimen (BI11).

¢ In Patients on a Stable ARV Regimen. Viral load should be repeated every 3—4 months or as clinically indicated
(BI1). Some clinicians may extend the interval to every 6 months for adherent patients who have suppressed viral
loads for more than 2-3 years and whose clinical and immunologic status is stable (BII1).

Monitoring in Patients with Suboptimal Response. In addition to viral load monitoring, a number of additional
factors, such as adherence to prescribed medications, altered pharmacology, or drug interactions, should be assessed.
Patients who fail to achieve viral suppression should undergo resistance testing to aid in the selection of an alternative
regimen, as discussed in Drug Resistance Testing and Virologic and Immunologic Failure (Al).
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DRUG-RESISTANCE TESTING (Updated January 10, 2011)

Panel’s Recommendations:

e HIV drug-resistance testing is recommended for persons with HIV infection when they enter into care
regardless of whether antiretroviral therapy (ART) will be initiated immediately or deferred (Alll). If therapy
is deferred, repeat testing at the time of ART initiation should be considered (CII1I).

¢ Genotypic testing is recommended as the preferred resistance testing to guide therapy in antiretroviral (ARV)-
naive patients (Alll).

¢ Standard genotypic drug-resistance testing in ARV-naive persons involves testing for mutations in the reverse
transcriptase (RT) and protease (PR) genes. If transmitted integrase strand transfer inhibitor (INSTI)
resistance is a concern, providers may wish to supplement standard genotypic resistance testing with
genotypic testing for resistance to this class of drug (CI11).

e HIV drug-resistance testing should be performed to assist in the selection of active drugs when changing
ARV regimens in persons with virologic failure and HIV RNA levels >1,000 copies/mL (Al). In persons with
HIV RNA levels >500 but <1,000 copies/mL, testing may be unsuccessful but should still be considered (BI1).

¢ Drug-resistance testing should also be performed when managing suboptimal viral load reduction (All).

e In persons failing INSTI-based regimens, genotypic testing for INSTI resistance should be considered to
determine whether to include a drug from this class in subsequent regimens (BIII).

¢ Drug-resistance testing in the setting of virologic failure should be performed while the person is taking
prescribed ARV drugs or, if not possible, within 4 weeks after discontinuing therapy (All).

o Genotypic testing is recommended as the preferred resistance testing to guide therapy in patients with
suboptimal virologic responses or virologic failure while on first or second regimens (Alll).

¢ Addition of phenotypic to genotypic testing is generally preferred for persons with known or suspected
complex drug-resistance mutation patterns, particularly to protease inhibitors (Pls) (BIII).

¢ Genotypic resistance testing is recommended for all pregnant women prior to initiation of therapy (Alll) and
for those entering pregnancy with detectable HIV RNA levels while on therapy (Al).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional
Rating of Evidence: | = data from randomized controlled trials; 11 = data from well-designed nonrandomized trials or observational cohort
studies with long-term clinical outcomes; 11 = expert opinion

Genotypic and Phenotypic Resistance Assays

Genotypic and phenotypic resistance assays are used to assess viral strains and inform selection of treatment
strategies. Standard assays provide information on resistance to nucleoside reverse transcriptase inhibitors (NRTISs),
non-nucleoside reverse transcriptase inhibitors (NNRTIs), and protease inhibitors (PIs). Testing for integrase and
fusion inhibitor resistance can also be ordered separately from several commercial laboratories. No genotypic assays
for assessing resistance to CCR5 antagonists are currently commercially available for clinical use in the United States.
(See Coreceptor Tropism Assays.)

Genotypic Assays

Genotypic assays detect drug-resistance mutations present in relevant viral genes. Most genotypic assays involve
sequencing of the RT and PR genes to detect mutations that are known to confer drug resistance. Genotypic assays
that assess mutations in the integrase and gp41 (envelope) genes are also commercially available. Genotypic assays
can be performed rapidly with results available within 1-2 weeks of sample collection. Interpretation of test results
requires knowledge of the mutations that different ARV drugs select for 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
updated significant resistance-associated mutations in the RT, PR, integrase, and envelope genes (see
http://www.iasusa.org/resistance _mutations) [1]. The Stanford University HIV Drug Resistance Database
(http://hivdb.stanford.edu) also provides helpful guidance for interpreting genotypic resistance test results. Various
tools are now available to assist the provider in interpreting genotypic test results [2-5]. Clinical trials have
demonstrated the benefit of consultation with specialists in HIV drug resistance in improving virologic outcomes [6].
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Clinicians are thus encouraged to consult a specialist to facilitate interpretation of genotypic test results and the design
of an optimal new regimen.

Phenotypic Assays

Phenotypic assays measure the ability of a virus to grow in different concentrations of ARV drugs. RT and PR gene
sequences and, more recently, integrase and envelope sequences derived from patient plasma HIV RNA are inserted
into the backbone of a laboratory clone of HIV or used to generate pseudotyped viruses that express the patient-
derived HIV genes of interest. Replication of these viruses at different drug concentrations is monitored by expression
of a reporter gene and is compared with replication of a reference HIV strain. The drug concentration that inhibits
viral replication by 50% (i.e., the median inhibitory concentration [IC]so) is calculated, and the ratio of the 1Cs of test
and reference viruses is reported as the fold increase in ICx (i.e., fold resistance).

Automated phenotypic assays are commercially available with results reported in 2—3 weeks. However, phenotypic
assays cost more to perform than genotypic assays. In addition, interpretation of phenotypic assay results is
complicated by incomplete information regarding the specific resistance level (i.e., fold increase in 1Cs) that is
associated with drug failure, although clinically significant fold increase cutoffs are now available for some drugs [7-
11]. Again, consultation with a specialist can be helpful for interpreting test results.

Further limitations of both genotypic and phenotypic assays include lack of uniform quality assurance for all available
assays, relatively high cost, and insensitivity for minor viral species. Despite being present, drug-resistant viruses
constituting less than 10%—-20% of the circulating virus population will probably not be detected by available assays.
This limitation is important because after drugs exerting selective pressure on drug-resistant populations are
discontinued, a wild-type virus often re-emerges as the predominant population in the plasma. As a consequence, the
proportion of virus with resistance mutations decreases to below the 10%—-20% threshold [12-14]. For some drugs, this
reversion to predominantly wild-type virus can occur in the first 4—6 weeks after drugs are stopped. Prospective
clinical studies have shown that, despite this plasma reversion, reinstitution of the same ARV agents (or those sharing
similar resistance pathways) is usually associated with early drug failure, and the virus present at failure is derived
from previously archived resistant virus [15]. Therefore, resistance testing is of greatest value when performed before
or within 4 weeks after drugs are discontinued (All). Because detectable resistant virus may persist in the plasma of
some patients for longer periods of time, resistance testing beyond 4 to 6 weeks after discontinuation may still reveal
mutations. However, the absence of detectable resistance in such patients must be interpreted with caution in designing
subsequent ARV regimens.

Use of Resistance Assays in Clinical Practice (Table 4)

No definitive prospective data exist to support using one type of resistance assay over another (i.e., genotypic vs.
phenotypic) in different clinical situations. In most situations genotypic testing is preferred because of the faster
turnaround time, lower cost, and enhanced sensitivity for detecting mixtures of wild-type and resistant virus. However,
for patients with a complex treatment history, results derived from both assays might provide critical and
complementary information to guide regimen changes.

Use of Resistance Assays in Determining Initial Treatment

Transmission of drug-resistant HIV strains is well documented and associated with suboptimal virologic response to
initial ART [16-19]. The likelihood that a patient will acquire drug-resistant virus is related to the prevalence of drug
resistance in HIV-infected persons engaging in high-risk behaviors in the community. In the United States and Europe,
recent studies suggest the risk that transmitted virus will be resistant to at least one ARV drug is in the range of 6%—
16% [20-25], with 3%—-5% of transmitted viruses exhibiting resistance to drugs from more than one class [16, 24].

If the decision is made to initiate therapy in a person with acute HIV infection, resistance testing at baseline will
provide guidance in selecting a regimen to optimize virologic response. Therefore, resistance testing in this situation is
recommended (Alll) and a genotypic assay is preferred (Alll). In this setting, treatment initiation should not be
delayed by pending resistance testing results. Once results are obtained, the treatment regimen can be modified if
warranted by the results. (See Acute HIV Infection.) In the absence of therapy, resistant viruses may decline over
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time to less than the detection limit of standard resistance tests but may still increase the risk of treatment failure when
therapy is eventually initiated [26-28]. Therefore, if therapy is deferred, resistance testing during acute HIV infection
should still be performed (AllI). In this situation, the genotypic resistance test result might be kept on record for
several years before it becomes clinically useful. Because it is possible for a patient to acquire drug-resistant virus (i.e.,
superinfection) between entry into care and initiation of ART, repeat resistance testing at the time treatment is started
should be considered (CII1I).

Performing drug-resistance testing before ART initiation in patients with chronic HIV infection is less
straightforward. The rate at which transmitted resistance-associated mutations revert to wild-type virus has not been
completely delineated, but mutations present at the time of HIV transmission are more stable than those selected under
drug pressure, and it is often possible to detect resistance-associated mutations in viruses that were transmitted several
years earlier [29-31]. No prospective trial has addressed whether drug-resistance testing prior to initiation of therapy
confers benefit in this population. However, data from several, but not all, studies suggest suboptimal virologic
responses in persons with baseline mutations [16-19, 32-34]. In addition, a cost-effectiveness analysis of early
genotypic resistance testing suggests that baseline testing in this population should be performed [35]. Therefore,
resistance testing in chronically infected persons at the time of entry into HIV care is recommended (Alll). Genotypic
testing is generally preferred in this situation because of lower cost, more rapid turnaround time, ability to detect
mixtures of wild-type and resistant virus, and the relative ease of interpretation (Alll). If therapy is deferred, repeat
testing just prior to initiation of ART should be considered because the patient may have acquired drug-resistant virus
(i.e., superinfection) (CIII).

Standard genotypic drug-resistance testing in ARV-naive persons involves testing for mutations in the RT and PR
genes. Although transmission of INSTI-resistant virus has rarely been reported, as use of INSTIs increases, the
potential for transmission of INSTI-resistant virus may also increase. Therefore, providers may wish to supplement
standard baseline genotypic resistance testing with genotypic testing for resistance to this class of drugs (CII1).

Use of Resistance Assays in the Event of Virologic Failure

Resistance assays are useful in guiding decisions for patients experiencing virologic failure while on ART. Several
prospective studies assessed the utility of resistance testing in guiding ARV drug selection in patients with virologic
failure. These studies involved genotypic assays, phenotypic assays, or both [6, 36-42]. In general, these studies found
that early virologic response to salvage regimens was improved when results of resistance testing were available to
guide changes in therapy, compared with responses observed when changes in therapy were guided only by clinical
judgment. Additionally, one observational study demonstrated improved survival in patients with detectable HIV
plasma RNA when drug-resistance testing was performed [43]. Thus, resistance testing appears to be a useful tool in
selecting active drugs when changing ARV regimens for virologic failure in persons with HIV RNA >1,000
copies/mL (Al). (See Virologic and Immunologic Failure.) In persons with >500 but <1,000 copies/mL, testing may
be unsuccessful but should still be considered (BI1). Drug-resistance testing is not usually recommended in persons
with a plasma viral load <500 copies/mL because resistance assays cannot be consistently performed given low HIV
RNA levels (Alll).

Resistance testing also can help guide treatment decisions for patients with suboptimal viral load reduction (All).
Virologic failure in the setting of combination ART is, for certain patients, associated with resistance to only one
component of the regimen [44-46]. In that situation, substituting individual drugs in a failing regimen might be
possible, although this concept will require clinical validation. (See Virologic and Immunologic Failure.)

Genotypic testing is generally preferred for virologic failure or suboptimal viral load reduction in persons failing their
first or second ARV drug regimen because of lower cost, faster turnaround time, and greater sensitivity for detecting
mixtures of wild-type and resistant virus (Alll). Addition of phenotypic to genotypic testing is generally preferred for
persons with known or suspected complex drug-resistance mutation patterns, particularly to Pls (BIII).

In patients failing INSTI-based regimens, testing for INSTI resistance should be considered to determine whether to
include drugs from this class in subsequent regimens; genotypic testing is preferred (BI11). Although it is not a drug-
resistance assay, a coreceptor tropism assay should be performed whenever the use of a CCR5 antagonist is being
considered (Al). Coreceptor tropism testing should also be considered for patients who exhibit virologic failure on a
CCR5 antagonist (CI11). However, such testing may be of limited value because the absence of detectable CXCR4-
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using virus does not exclude the possibility that CCR5 antagonist resistance may have developed. Assays for
resistance to CCR5 inhibitors are not yet commercially available [47]. (See Coreceptor Tropism Assays.)

Use of Resistance Assays in Pregnhant Women

In pregnant women, the goal of ART is to maximally reduce plasma HIV RNA to provide appropriate maternal
therapy and prevent mother-to-child transmission (MTCT) of HIV. Genotypic resistance testing is recommended for
all pregnant women prior to initiation of therapy (Alll) and for those entering pregnancy with detectable HIV RNA
levels while on therapy (Al). Phenotypic testing may provide additional information in those found to have complex
drug-resistance mutation patterns, particularly to Pls (BI11). Optimal prevention of perinatal transmission may require
initiation of ART while results of resistance testing are pending. Once the results are available, the ARV regimen can
be changed as needed.
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Table 4. Recommendations for Using Drug-Resistance Assays (Updated January 10, 2011)

Page 1 of 2

Clinical Setting/Recommendation

Rationale

Drug-resistance assay recommended

In acute HIV infection: Drug-resistance testing
is recommended regardless of whether ART is
initiated immediately or deferred (Alll). A
genotypic assay is generally preferred (Alll).

If ART is deferred, repeat resistance testing
should be considered at the time therapy is
initiated (CI111). A genotypic assay is generally
preferred (AllI).

If ART is to be initiated immediately, drug-resistance
testing will determine whether drug-resistant virus was
transmitted. Test results will help in the design of initial
regimens or to modify or change regimens if results are
obtained subsequent to treatment initiation.

Genotypic testing is preferable to phenotypic testing
because of lower cost, faster turnaround time, and
greater sensitivity for detecting mixtures of wild-type
and resistant virus.

If ART is deferred, testing should still be performed
because of the greater likelihood that transmitted
resistance-associated mutations will be detected earlier
in the course of HIV infection. Results of resistance
testing may be important when treatment is initiated.
Repeat testing at the time ART is initiated should be
considered because the patient may have acquired a
drug-resistant virus (i.e., superinfection).

In ART-naive patients with chronic HIV
infection: Drug-resistance testing is
recommended at the time of entry into HIV care,
regardless of whether therapy is initiated
immediately or deferred (Alll). A genotypic
assay is generally preferred (Alll).

If therapy is deferred, repeat resistance testing
should be considered prior to the initiation of
ART (CIII). A genotypic assay is generally
preferred (AlII).

If an INSTI is considered for an ART-naive
patient and transmitted INSTI resistance is a
concern, providers may wish to supplement
standard resistance testing with a specific INSTI
genotypic resistance assay (CII1).

Transmitted HIV with baseline resistance to at least
one drug is seen in 6%-16% of patients, and
suboptimal virologic responses may be seen in patients
with baseline resistant mutations. Some drug-resistance
mutations can remain detectable for years in untreated
chronically infected patients.

Repeat testing prior to initiation of ART should be
considered because the patient may have acquired a
drug-resistant virus (i.e., a superinfection).

Genotypic testing is preferable to phenotypic testing
because of lower cost, faster turnaround time, and
greater sensitivity for detecting mixtures of wild-type
and resistant virus.

Standard genotypic drug-resistance assays test only for
mutations in the RT and PR genes.
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Clinical Setting/Recommendation

Rationale

In patients with virologic failure: Drug-resistance
testing is recommended in persons on combination
ART with HIV RNA levels >1,000 copies/mL (Al). In
persons with HIV RNA levels >500 but <1,000
copies/mL, testing may be unsuccessful but should
still be considered (BII).

A standard genotypic resistance assay is generally
preferred for those experiencing virologic failure on
their first or second regimens (Alll).

In patients failing INSTI-based regimens, genotypic
testing for INSTI resistance should be considered to
determine whether to include drugs from this class in
subsequent regimens (BII1).

Addition of phenotypic assay to genotypic assay is
generally preferred for those with known or suspected
complex drug-resistance patterns, particularly to Pls
(BI1).

Testing can help determine the role of resistance
in drug failure and maximize the clinician’s
ability to select active drugs for the new
regimen. Drug-resistance testing should be
performed while the patient is taking prescribed
ARV drugs or, if not possible, within 4 weeks
after discontinuing therapy.

Genotypic testing is preferable to phenotypic
testing because of lower cost, faster turnaround
time, and greater sensitivity for detecting
mixtures of wild-type and resistant virus.

Standard genotypic drug-resistance assays test
only for mutations in the RT and PR genes.

Phenotypic testing can provide useful additional
information for those with complex drug-
resistance mutation patterns, particularly to Pls.

In patients with suboptimal suppression of viral load:
Drug-resistance testing is recommended for persons with
suboptimal suppression of viral load after initiation of
ART (All).

Testing can help determine the role of resistance and thus
assist the clinician in identifying the number of active
drugs available for a new regimen.

In HIV-infected pregnant women: Genotypic resistance
testing is recommended for all pregnant women prior to
initiation of ART (Alll) and for those entering pregnancy
with detectable HIV RNA levels while on therapy (Al).

The goal of ART in HIV-infected pregnant women is to
achieve maximal viral suppression for treatment of
maternal HIV infection and for prevention of perinatal
transmission of HIV. Genotypic resistance testing will
assist the clinician in selecting the optimal regimen for
the patient.

Drug-resistance assay not usually recommended

After therapy discontinued: Drug-resistance testing is
not usually recommended after discontinuation (>4 weeks)
of ARV drugs (BIII).

Drug-resistance mutations might become minor species in
the absence of selective drug pressure, and available
assays might not detect minor drug-resistant species. If
testing is performed in this setting, the detection of drug
resistance may be of value; however, the absence of
resistance does not rule out the presence of minor drug-
resistant species.

In patients with low HIV RNA levels: Drug-resistance
testing is not usually recommended in persons with a
plasma viral load <500 copies/mL (Alll).

Resistance assays cannot be consistently performed given
low HIV RNA levels.

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

Page 16



January 10, 2011

References

1. Hirsch MS, Gunthard HF, Schapiro JM, et al. Antiretroviral drug resistance testing in adult HIV-1 infection: 2008
recommendations of an International AIDS Society-USA panel. Clin Infect Dis. 2008;47(2):266-285.

2. Flandre P, Costagliola D. On the comparison of artificial network and interpretation systems based on genotype resistance
mutations in HIV-1-infected patients. AIDS. 2006;20(16):2118-2120.

3. Vercauteren J, Vandamme AM. Algorithms for the interpretation of HIV-1 genotypic drug resistance information. Antiviral Res.
2006;71(2-3):335-342.

4. Gianotti N, Mondino V, Rossi MC, et al. Comparison of a rule-based algorithm with a phenotype-based algorithm for the
interpretation of HIV genotypes in guiding salvage regimens in HIV-infected patients by a randomized clinical trial: the
mutations and salvage study. Clin Infect Dis. 2006;42(10):1470-1480.

5. Torti C, Quiros-Roldan E, Regazzi M, et al. A randomized controlled trial to evaluate antiretroviral salvage therapy guided by
rules-based or phenotype-driven HIV-1 genotypic drug-resistance interpretation with or without concentration-controlled
intervention: the Resistance and Dosage Adapted Regimens (RADAR) study. Clin Infect Dis. 2005;40(12):1828-1836.

6. Tural C, Ruiz L, Holtzer C, et al. Clinical utility of HIV-1 genotyping and expert advice: the Havana trial. AIDS.
2002;16(2):209-218.

7. Lanier ER, Ait-Khaled M, Scott J, et al. Antiviral efficacy of abacavir in antiretroviral therapy-experienced adults harbouring
HIV-1 with specific patterns of resistance to nucleoside reverse transcriptase inhibitors. Antivir Ther. 2004;9(1):37-45.

8. Miller MD, Margot N, Lu B, et al. Genotypic and phenotypic predictors of the magnitude of response to tenofovir disoproxil
fumarate treatment in antiretroviral-experienced patients. J Infect Dis. 2004;189(5):837-846.

9. Flandre P, Chappey C, Marcelin AG, et al. Phenotypic susceptibility to didanosine is associated with antiviral activity in
treatment-experienced patients with HIV-1 infection. J Infect Dis. 2007;195(3):392-398.

10. Naeger LK, Struble KA. Food and Drug Administration analysis of tipranavir clinical resistance in HIV-1-infected treatment-
experienced patients. AIDS. 2007;21(2):179-185.

11. Naeger LK, Struble KA. Effect of baseline protease genotype and phenotype on HIV response to atazanavir/ritonavir in
treatment-experienced patients. AIDS. 2006;20(6):847-853.

12. Verhofstede C, Wanzeele FV, Van Der Gucht B, et al. Interruption of reverse transcriptase inhibitors or a switch from reverse
transcriptase to protease inhibitors resulted in a fast reappearance of virus strains with a reverse transcriptase inhibitor-sensitive
genotype. AIDS. 1999;13(18):2541-2546.

13. Miller V, Sabin C, Hertogs K, et al. Virological and immunological effects of treatment interruptions in HIV-1 infected patients
with treatment failure. AIDS. 2000;14(18):2857-2867.

14, Devereux HL, Youle M, Johnson MA, et al. Rapid decline in detectability of HIV-1 drug resistance mutations after stopping
therapy. AIDS. 1999;13(18):F123-127.

15. Benson CA, Vaida F, Havlir DV, et al. A randomized trial of treatment interruption before optimized antiretroviral therapy for
persons with drug-resistant HIV: 48-week virologic results of ACTG A5086. J Infect Dis. 2006;194(9):1309-1318.

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

17. Borroto-Esoda K, Waters JM, Bae AS, et al. Baseline genotype as a predictor of virological failure to emtricitabine or stavudine
in combination with didanosine and efavirenz. AIDS Res Hum Retroviruses. 2007;23(8):988-995.

18. Pozniak AL, Gallant JE, DeJesus E, et al. Tenofovir disoproxil fumarate, emtricitabine, and efavirenz versus fixed-dose
zidovudine/lamivudine and efavirenz in antiretroviral-naive patients: virologic, immunologic, and morphologic changes--a 96-
week analysis. J Acquir Immune Defic Syndr. 2006;43(5):535-540.

19. Kuritzkes DR, Lalama CM, Ribaudo HJ, et al. Preexisting resistance to nonnucleoside reverse-transcriptase inhibitors predicts
virologic failure of an efavirenz-based regimen in treatment-naive HIV-1-infected subjects. J Infect Dis. 2008;197(6):867-870.

20. Weinstock HS, Zaidi I, Heneine W, et al. The epidemiology of antiretroviral drug resistance among drug-naive HIV-1-infected
persons in 10 US cities. J Infect Dis. 2004;189(12):2174-2180.

21. Wensing AM, van de Vijver DA, Angarano G, et al. Prevalence of drug-resistant HIV-1 variants in untreated individuals in
Europe: implications for clinical management. J Infect Dis. 2005;192(6):958-966.

22. Cane P, Chrystie I, Dunn D, et al. Time trends in primary resistance to HIV drugs in the United Kingdom: multicentre
observational study. BMJ. 2005;331(7529):1368.

23. Bennett D, McCormick L, Kline R, et al. US surveillance of HIV drug resistance at diagnosis using HIV diagnostic sera. Paper
presented at: 12th Conference on Retroviruses and Opportunistic Infections; Feb 22-25, 2005; Boston, MA. Abstract 674.

24, Wheeler WH, Ziebell RA, Zabina H, et al. Prevalence of transmitted drug resistance associated mutations and HIV-1 subtypes in
new HIV-1 diagnoses, U.S.-2006. AIDS. 2010;24(8):1203-1212.

25. Ross L, Lim ML, Liao Q, et al. Prevalence of antiretroviral drug resistance and resistance-associated mutations in antiretroviral
therapy-naive HIV-infected individuals from 40 United States cities. HIV Clin Trials. 2007;8(1):1-8.

26. Johnson JA, Li JF, Wei X, et al. Minority HIV-1 drug resistance mutations are present in antiretroviral treatment-naive
populations and associate with reduced treatment efficacy. PLoS Med. 2008;5(7):e158.

217. Simen BB, Simons JF, Hullsiek KH, et al. Low-abundance drug-resistant viral variants in chronically HIV-infected,
antiretroviral treatment-naive patients significantly impact treatment outcomes. J Infect Dis. 2009;199(5):693-701.

28. Paredes R, Lalama CM, Ribaudo HJ, et al. Pre-existing minority drug-resistant HIV-1 variants, adherence, and risk of

antiretroviral treatment failure. J Infect Dis. 2010;201(5):662-671.

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents Page 17



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

January 10, 2011

Smith DM, Wong JK, Shao H, et al. Long-term persistence of transmitted HIV drug resistance in male genital tract secretions:
implications for secondary transmission. J Infect Dis. 2007;196(3):356-360.

Novak RM, Chen L, MacArthur RD, et al. Prevalence of antiretroviral drug resistance mutations in chronically HIV-infected,
treatment-naive patients: implications for routine resistance screening before initiation of antiretroviral therapy. Clin Infect Dis.
2005;40(3):468-474.

Little SJ, Frost SD, Wong JK, et al. Persistence of transmitted drug resistance among subjects with primary human
immunodeficiency virus infection. J Virol. 2008;82(11):5510-5518.

Saag MS, Cahn P, Raffi F, et al. Efficacy and safety of emtricitabine vs stavudine in combination therapy in antiretroviral-naive
patients: a randomized trial. JAMA. 2004;292(2):180-189.

Jourdain G, Ngo-Giang-Huong N, Le Coeur S, et al. Intrapartum exposure to nevirapine and subsequent maternal responses to
nevirapine-based antiretroviral therapy. N Engl J Med. 2004;351(3):229-240.

Pillay D, Bhaskaran K, Jurriaans S, et al. The impact of transmitted drug resistance on the natural history of HIV infection and
response to first-line therapy. AIDS. 2006;20(1):21-28.

Sax PE, Islam R, Walensky RP, et al. Should resistance testing be performed for treatment-naive HIV-infected patients? A cost-
effectiveness analysis. Clin Infect Dis. 2005;41(9):1316-1323.

Cingolani A, Antinori A, Rizzo MG, et al. Usefulness of monitoring HIV drug resistance and adherence in individuals failing
highly active antiretroviral therapy: a randomized study (ARGENTA). AIDS. 2002;16(3):369-379.

Durant J, Clevenbergh P, Halfon P, et al. Drug-resistance genotyping in HIV-1 therapy: the VIRADAPT randomised controlled
trial. Lancet. 1999;353(9171):2195-2199.

Baxter JD, Mayers DL, Wentworth DN, et al. A randomized study of antiretroviral management based on plasma genotypic
antiretroviral resistance testing in patients failing therapy. CPCRA 046 Study Team for the Terry Beirn Community Programs
for Clinical Research on AIDS. AIDS. 2000;14(9):F83-93.

Cohen CJ, Hunt S, Sension M, et al. A randomized trial assessing the impact of phenotypic resistance testing on antiretroviral
therapy. AIDS. 2002;16(4):579-588.

Meynard JL, Vray M, Morand-Joubert L, et al. Phenotypic or genotypic resistance testing for choosing antiretroviral therapy
after treatment failure: a randomized trial. AIDS. 2002;16(5):727-736.

Vray M, Meynard JL, Dalban C, et al. Predictors of the virological response to a change in the antiretroviral treatment regimen
in HIV-1-infected patients enrolled in a randomized trial comparing genotyping, phenotyping and standard of care (Narval trial,
ANRS 088). Antivir Ther. 2003;8(5):427-434.

Wegner SA, Wallace MR, Aronson NE, et al. Long-term efficacy of routine access to antiretroviral-resistance testing in HIV
type 1-infected patients: results of the clinical efficacy of resistance testing trial. Clin Infect Dis. 2004;38(5):723-730.

Palella FJ, Jr., Armon C, Buchacz K, et al. The association of HIV susceptibility testing with survival among HIV-infected
patients receiving antiretroviral therapy: a cohort study. Ann Intern Med. 2009;151(2):73-84.

Havlir DV, Hellmann NS, Petropoulos CJ, et al. Drug susceptibility in HIV infection after viral rebound in patients receiving
indinavir-containing regimens. JAMA. 2000;283(2):229-234.

Descamps D, Flandre P, Calvez V, et al. Mechanisms of virologic failure in previously untreated HIV-infected patients from a
trial of induction-maintenance therapy. Trilege (Agence Nationale de Recherches sur le SIDA 072) Study Team). JAMA.
2000;283(2):205-211.

Machouf N, Thomas R, Nguyen VK, et al. Effects of drug resistance on viral load in patients failing antiretroviral therapy. J
Med Virol. 2006;78(5):608-613.

Lewis M MJ, Simpson P, et al. Changes in V3 loop sequence associated with failure of maraviroc treatment in patients enrolled
in the MOTIVATE 1 and 2 trials. Paper presented at: 15th Conference on Retroviruses and Opportunistic Infections.; February
3-6, 2008; Boston, Massachusetts. Abstract 871.

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents Page 18



January 10, 2011

HLA-B*5701 SCREENING (Updated December 1, 2007)

Panel’s Recommendations:

e The Panel recommends screening for HLA-B*5701 before starting patients on an abacavir (ABC)-containing
regimen to reduce the risk of hypersensitivity reaction (HSR) (Al).

o HLA-B*5701-positive patients should not be prescribed ABC (Al).

¢ The positive status should be recorded as an ABC allergy in the patient’s medical record (All).

e When HLA-B*5701 screening is not readily available, it remains reasonable to initiate ABC with appropriate
clinical counseling and monitoring for any signs of HSR (CII1).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional
Rating of Evidence: | = data from randomized controlled trials; 11 = data from well-designed nonrandomized trials or observational cohort studies
with long-term clinical outcomes; 111 = expert opinion

The ABC HSR is a multiorgan clinical syndrome typically seen within the initial 6 weeks of ABC treatment. This
reaction has been reported in 5%-8% of patients participating in clinical trials when using clinical criteria for the
diagnosis, and it is the major reason for early discontinuation of ABC. Discontinuing ABC usually promptly reverses
HSR, whereas subsequent rechallenge can cause a rapid, severe, and even life-threatening recurrence [1].

Studies that evaluated demographic risk factors for ABC HSR have shown racial background as a risk factor, with white
patients generally having a higher risk (5%—8%) than black patients (2%—3%). Several groups reported a highly
significant association between ABC HSR and the presence of the major histocompatibility complex (MHC) class | allele
HLA-B*5701 [2-3]. Because the clinical criteria used for ABC HSR are overly sensitive and may lead to false-positive
ABC HSR diagnoses, an ABC skin patch test (SPT) was developed as a research tool to immunologically confirm ABC
HSR [4]. A positive ABC SPT is an ABC-specific delayed HSR that results in redness and swelling at the skin site of
application. All ABC SPT—positive patients studied were also positive for the HLA-B*5701 allele [5]. The ABC SPT
could be falsely negative for some patients with ABC HSR and, at this point, is not recommended for use as a clinical
tool. The PREDICT-1 study randomized patients before starting ABC either to be prospectively screened for HLA-
B*5701 (with HLA-B*5701—positive patients not offered ABC) or to standard of care at the time of the study (i.e., no
HLA screening, with all patients receiving ABC) [6]. The overall HLA-B*5701 prevalence in this predominately white
population was 5.6%. In this cohort, screening for HLA-B*5701 eliminated immunologic ABC HSR (defined as ABC
SPT positive) compared with standard of care (0% vs. 2.7%), yielding a 100% negative predictive value with respect to
SPT and significantly decreasing the rate of clinically suspected ABC HSR (3.4% vs. 7.8%). The SHAPE study
corroborated the low rate of immunologically validated ABC HSR in black patients and confirmed the utility of HLA-
B*5701 screening for the risk of ABC HSR (100% sensitivity in black and white populations) [7].

On the basis of the results of these studies, the Panel recommends screening for HLA-B*5701 before starting patients
on an ABC-containing regimen (Al). HLA-B*5701—positive patients should not be prescribed ABC (Al), and the
positive status should be recorded as an ABC allergy in the patient’s medical record (All). HLA-B*5701 testing is
needed only once in a patient’s lifetime; thus, efforts to carefully record and maintain the test result and to educate the
patient about its implications are important. The specificity of the HLA-B*5701 test in predicting ABC HSR is lower
than the sensitivity (i.e., 33%-50% of HLA-B*5701—positive patients would likely not develop confirmed ABC HSR
if exposed to ABC). HLA-B*5701 should not be used as a substitute for clinical judgment or pharmacovigilance,
because a negative HLA-B*5701 result does not absolutely rule out the possibility of some form of ABC HSR. When
HLA-B*5701 screening is not readily available, it remains reasonable to initiate ABC with appropriate clinical
counseling and monitoring for any signs of ABC HSR (CII1).
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CORECEPTOR TROPISM ASSAYS (Updated January 10, 2011)

Panel’s Recommendations:

o Coreceptor tropism assay should be performed whenever the use of a CCR5 inhibitor is being considered
(A).

o Coreceptor tropism testing might also be considered for patients who exhibit virologic failure on a CCR5
inhibitor (CIII).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional
Rating of Evidence: | = data from randomized controlled trials; 11 = data from well-designed nonrandomized trials or observational cohort
studies with long-term clinical outcomes; I11 = expert opinion

HIV enters cells by a complex process that involves sequential attachment to the CD4 receptor followed by binding to
either the CCR5 or CXCR4 molecules and fusion of the viral and cellular membranes [1]. CCRS5 inhibitors (i.e.,
maraviroc [MVC]), prevent HIV entry into target cells by binding to the CCR5 receptor [2]. Phenotypic and, to a lesser
degree, genotypic assays have been developed that can determine the coreceptor tropism (i.e., CCR5, CXCR4, or both)
of the patient’s dominant virus population. One assay (Trofile, Monogram Biosciences, Inc., South San Francisco, CA)
was used to screen patients who were participating in studies that formed the basis of approval for MVC, the only CCR5
inhibitor currently available. Other assays are under development and are currently used primarily for research purposes
or in clinical situations in which the Trofile assay is not readily available.

Background

The vast majority of patients harbor a CCR5-utilizing virus (R5 virus) during acute/recent infection, which suggests that
the R5 variant is preferentially transmitted compared with the CXCR4 (X4) variant. Viruses in many untreated patients
eventually exhibit a shift in coreceptor tropism from CCRS5 to either CXCR4 or both CCR5 and CXCR4 (i.e., dual- or
mixed-tropic; D/M-tropic). This shift is temporally associated with a more rapid decline in CD4 T-cell counts [3-4],
although whether this shift is a cause or a consequence of progressive immunodeficiency remains undetermined [1].
Antiretroviral (ARV)-treated patients who have extensive drug resistance are more likely to harbor detectable X4- or
D/M-tropic variants than untreated patients who have comparable CD4 T-cell counts [5]. The prevalence of X4- or D/M-
tropic variants increases to more than 50% in treated patients who have CD4 counts <100 cells/mm? [5-6].

Phenotypic Assays

There are now at least two high-throughput phenotypic assays that can quantify the coreceptor characteristics of plasma-
derived virus. Both involve the generation of laboratory viruses that express patient-derived envelope proteins (i.e., gp120
and gp41). These pseudoviruses are either replication competent (Phenoscript assay, VIRalliance, Paris, France) or
replication defective (Trofile assay, Monogram Biosciences, Inc.) [7-8]. These pseudoviruses then are used to infect
target cell lines that express either CCR5 or CXCRA4. In the Trofile assay, the coreceptor tropism of the patient-derived
virus is confirmed by testing the susceptibility of the virus to specific CCR5 or CXCR4 inhibitors in vitro. The Trofile
assay takes about 2 weeks to perform and requires a plasma HIVV RNA level >1,000 copies/mL.

The performance characteristics of these assays have evolved. Most, if not all, patients enrolled in premarketing clinical
trials of MVC and other CCRS5 inhibitors were screened with an earlier, less sensitive version of the Trofile assay [7]. This
earlier assay failed to routinely detect low levels of CXCRA4-utilizing variants. As a consequence, some patients enrolled in
these clinical trials harbored low, undetectable levels of CXCR4-utilizing viruses at baseline and exhibited rapid virologic
failure after initiation of a CCR5 inhibitor [9]. This assay has since been revised and is now able to detect lower levels of
CXCRA4-utlizing viruses. In vitro, the assay can detect CXCR4-utilizing clones with 100% sensitivity when those clones
make up 0.3% of the population [10]. Although this more sensitive assay has had limited use in prospective clinical trials,
it is now the only one that is commercially available. For unclear reasons, a minority of samples cannot be successfully
phenotyped with either generation of the Trofile assay. In patients with plasma HIV-1 RNA below the limit of detection,
coreceptor usage can be determined from proviral DNA obtained from peripheral blood mononuclear cells; however, the
clinical utility of this assay remains to be determined [11].
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Genotypic Assays

Genotypic determination of HIV-1 coreceptor usage is based on sequencing the VV3-coding region of HIV-1 env, the
principal determinant of coreceptor usage. A variety of algorithms and bioinformatics programs can be used to predict
coreceptor usage from the V3 sequence. When compared to the phenotypic assay, genotypic methods show high
specificity (~90%) but only modest sensitivity (~50%—70%) for the presence of a CXCR4-utilizing virus. Given these
performance characteristics, these assays may not be sufficiently robust to completely rule out the presence of an X4
or D/M variant [12].

Recent studies in which V3 genotyping was performed on samples from patients screening for clinical trials of MVC
suggest that genotyping performed as well as phenotyping in predicting the response to MVC [13-14]. On the basis of
these data, accessibility, and cost, European guidelines currently favor genotypic testing for determining coreceptor
usage. An important caveat to these results is that the majority of patients who received MVC were first shown to have
R5 virus by a phenotypic assay (Trofile). Consequently, the opportunity to assess treatment response to MVC in
patients whose virus was considered R5 by genotype but D/M or X4 by phenotype was limited to a relatively small
number of patients. It is also important to note that the genotyping approaches used in these studies are not routinely
available from clinical laboratories in the United States at this time.

Given the uncertainty regarding the genotypic assays and fewer logistical barriers to obtaining a phenotype in the
United States than elsewhere, the Panel recommends that a phenotype be used as the preferred coreceptor tropism
screening test in the United States.

Use of Coreceptor Tropism Assays in Clinical Practice

Coreceptor tropism assays should be used whenever the use of a CCR5 inhibitor is being considered (Al). Coreceptor
tropism testing might also be considered for patients who exhibit virologic failure on MVC (or any CCRS5 inhibitor)
(CII).

Other potential clinical uses for the tropism assay are for prognostic purposes or for assessment of tropism prior to
starting antiretroviral therapy (ART), in case a CCR5 inhibitor is required later (e.g., in a regimen change for toxicity).
Currently, sufficient data do not exist to support these uses.
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Treatment Goals (Updated January 10, 2011)

Eradication of HIV infection cannot be achieved with available antiretroviral (ARV) regimens even when new, potent
drugs are added to a regimen already suppressing plasma viral load below the limits of detection with commercially
available assays [1]. This is chiefly because the pool of latently infected CD4 T-cells is established during the earliest
stages of acute HIV infection [2] and persists with a long half-life, despite prolonged suppression of plasma viremia
[3-7]. Therefore the primary goals for initiating antiretroviral therapy (ART) are to:

¢ reduce HIV-associated morbidity and prolong the duration and quality of survival,

e restore and preserve immunologic function,

o maximally and durably suppress plasma HIV viral load (see Plasma HIV RNA Testing), and
e prevent HIV transmission.

Adoption of treatment strategies recommended in these guidelines has reduced HIV-related morbidity and mortality
[8-11] and has reduced perinatal [12] and, probably, behavior-associated transmission of HIV [13-16]. HIV
suppression with ART may also decrease inflammation and immune activation thought to contribute to higher rates of
cardiovascular and other end-organ damage reported in HIV-infected cohorts. (See Initiating Antiretroviral
Therapy.) Maximal and durable suppression of plasma viremia delays or prevents the selection of drug-resistance
mutations, preserves CD4 T-cell numbers, and confers substantial clinical benefits, all of which are important
treatment goals [17-18].

Achieving viral suppression requires the use of ARV regimens with at least two, and preferably three, active drugs from
two or more drug classes. Baseline resistance testing and patient characteristics should guide the specific regimen design.
(See What to Start: Initial Combination Regimens for the Antiretroviral-Naive Patient.) When initial suppression is
not achieved or is lost, rapidly changing to a new regimen with at least two active drugs is required. (See Virologic and
Immunologic Failure.) The increasing number of drugs and drug classes makes viral suppression below detection limits
an appropriate goal in all patients, even those with primary or acquired drug resistance.

Viral load reduction to below limits of assay detection in an ART-naive patient usually occurs within the first 12—-24
weeks of therapy. Predictors of virologic success include:

e high potency of ARV regimen,

o excellent adherence to treatment regimen [19],

e low baseline viremia [20],

e higher baseline CD4 count (>200 cells/mm?) [21], and

e rapid reduction of viremia in response to treatment [20, 22].

Successful outcomes are usually observed although adherence difficulties may lower the success rate in clinical
practice to below the 90% rate commonly seen in clinical trials [23].
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 individualized strategies to achieve treatment goals.

Selection of Initial Combination Regimen

Several preferred and alternative ARV regimens are recommended for use. (See What to Start.) Many of these
regimens have comparable efficacy but vary to some degree in dosing frequency and symmetry, pill burden, drug
interactions, and potential side effects. A regimen should be tailored to each patient to enhance adherence and thus
improve long-term treatment success. Individual regimen choice is based on such considerations as expected side
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effects, convenience, comorbidities, interactions with concomitant medications, and results of pretreatment genotypic
drug-resistance testing.

Pretreatment Drug-Resistance Testing

Current studies suggest a 6%-16% prevalence of HIV drug resistance in ART-naive patients [24-28], and some
studies suggest that the presence of transmitted drug-resistant viruses may lead to suboptimal virologic responses
[29]. Therefore, pretreatment genotypic resistance testing should be used to guide selection of the most optimal initial
ARV regimen. (See Drug-Resistance Testing.)

Improving Adherence

Suboptimal adherence may result in reduced treatment response. Incomplete adherence can result from complex
medication regimens; patient factors, such as active substance abuse and depression; and health system issues,
including interruptions in access to medication and inadequate treatment education and support. Conditions that
promote adherence should be maximized prior to and after initiation of ART. (See Adherence to Antiretroviral

Therapy.)
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Initiating Antiretroviral Therapy in Treatment-

Na.l'Ve Patients (Updated January 10, 2011)

Panel’s Recommendations:

o Antiretroviral therapy (ART) should be initiated in all patients with a history of an AIDS-defining illness or
with a CD4 count <350 cells/mm® (Al).

e ART is also recommended for patients with CD4 counts between 350 and 500 cells/mm?® (A/B’-11).

e ART should be initiated, regardless of CD4 count, in patients with the following conditions: HIV-associated
nephropathy (HIVAN) (All) and hepatitis B virus (HBV) coinfection when treatment of HBV is indicated
(ALL.

¢ A combination antiretroviral (ARV) drug regimen is also recommended for pregnant women who do not
meet criteria for treatment with the goal to prevent perinatal transmission (Al).

e For patients with CD4 counts >500 cells/mm?, Panel members are evenly divided: 50% favor starting ART at
this stage of HIV disease (B); 50% view initiating therapy at this stage as optional (C) (B/C-I11).

e Patients initiating ART should be willing and able to commit to lifelong treatment and should understand the
benefits and risks of therapy and the importance of adherence (Alll). Patients may choose to postpone
therapy, and providers, on a case-by-case basis, may elect to defer therapy based on clinical and/or
psychosocial factors.

Rating of Recommendations: A = Strong; B = Moderate; C = Optional
Rating of Evidence: | = data from randomized controlled trials; Il = data from well-designed nonrandomized trials or observational cohort
studies with long-term clinical outcomes; 111 = expert opinion

“ Panel members are divided on the strength of this recommendation: 55% voted for strong recommendation (A) and 45% voted for moderate
recommendation (B).

The primary goal of ART is to reduce HIV-associated morbidity and mortality. This is best accomplished by using
ART to maximally inhibit HIV replication, as measured by consistent plasma HIVV RNA (viral load) values below the
level of detection using commercially available assays. Additional benefits of ART, supported by accumulating
evidence, are reduction in HIV-associated inflammation and its associated complications and reduction in HIV
transmission.

Over the past 20 years, the Panel has made several changes to the recommendations on when to start therapy based on
prevailing clinical trial and cohort data and therapeutic options available at the time of each revision. The standard
procedure for the Panel is to only make recommendations in agreement with two-thirds of the Panel members. This
has not been possible for the When to Start recommendations in this version of the guidelines. Accordingly, the
breakdown of votes is presented for recommendations supported by less than two-thirds of Panel members.

Randomized controlled trials provide evidence supporting the benefit of ART in patients with CD4 counts <350
cells/mm?. However, such evidence showing benefit for patients with higher CD4 cell counts is not yet available.
Based on cumulative observational cohort data demonstrating benefits of ART in reducing AIDS- and non-AIDS-
associated morbidity and mortality, the Panel now recommends ART for patients with CD4 count between 350 and
500 cells/mm? (A-B/I1). For patients with CD4 count >500 cells/mm?®, Panel members are evenly divided: 50% favor
starting ART at earlier stages of HIV disease (BI11); 50% view initiating therapy at this stage as optional (CII1).

Panel members favoring earlier initiation of therapy base their recommendation on several recent developments: (1)
report from at least one recent cohort study demonstrating survival benefit with initiation of ART at CD4 count >500
cells/mm?; (2) growing awareness that untreated HIV infection may be associated with development of many non-
AIDS-defining diseases, including cardiovascular disease, kidney disease, liver disease, and malignancy; (3)
availability of ARV regimens that are more effective, more convenient, and better tolerated than ARV combinations
no longer in use; and (4) increasing evidence that effective ART reduces HIV transmission (BII1).
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The other 50% of the Panel members feel that current evidence does not definitively demonstrate clear benefit of ART
in all patients with CD4 count >500 cells/mm?. They also feel that risks of short- or long-term drug-related
complications, nonadherence to lifelong therapy in asymptomatic patients, and potential for development of drug
resistance may offset possible benefits of earlier initiation of therapy. Thus, pending more definitive supporting
evidence, these Panel members recommend that therapy in this setting should be optional and considered on a case-by-
case basis (CIII).

The known benefits, risks, and limitations of ART, as well as the strength of the recommendations according to CD4
count levels, are discussed below.

BENEFITS OF ANTIRETROVIRAL THERAPY

Earlier studies definitively showed that potent combination ART improves survival and reduces AIDS-related
complications in patients with advanced HIV disease. There is now increasing evidence demonstrating the benefits of
viral suppression and immunologic responses on reducing mortality and non-AlDS-related complications in patients
with higher pretreatment CD4 counts. The following is a focused discussion of the rationale that forms the basis for
the Panel’s recommendation favoring earlier treatment.

Reduction in Mortality and/or AIDS-Related Morbidity
Patients with a history of an AIDS-defining illness or CD4 count <350 cells/mm?

HIV-infected patients with CD4 counts <200 cells/mm?are at higher risk of opportunistic diseases, non-AIDS
morbidity, and death. Randomized controlled trials in patients with CD4 counts <200 cells/mm®and/or a history of an
AIDS-defining condition provide strong evidence that ART improves survival and delays disease progression in these
patients [1-3]. Long-term data from multiple observational cohort studies evaluating earlier ART (>200 cells/mm?)
compared with later treatment (<200 cells/mm®) have also provided strong support for these findings [4-8].

Few large, randomized controlled trials address when to start therapy in patients with CD4 counts >200 cells/mm®.
CIPRA HT-001 is a randomized clinical trial conducted in Haiti. Study participants were randomized to start ART at
CD4 counts of 200350 cells/mm? or to defer treatment until their CD4 counts dropped below 200 cells/mm? or they
developed an AIDS-defining condition. In an interim analysis of the study, a higher mortality rate (hazard ratio [HR] =
4.0, p =0.0011) and greater incident tuberculosis (HR = 2.0, p = 0.0125) were observed among patients who deferred
therapy compared with participants who began ART with CD4 counts of 200-350 cells/mm? [9]. This evidence led to
the study Data Safety Monitoring Board’s recommendation to terminate the trial before completion.

The SMART study was a multinational trial enrolling more than 5,400 participants with CD4 counts >350 cells/mm”.
Participants were randomized to continuous ART or to treatment interruption until CD4 count dropped to <250
cells/mm®. In a subgroup analysis involving the 249 study participants who were ART naive at enroliment, a trend of
lower risk of serious AIDS- and non-AlDS-related events was seen in those who initiated therapy immediately
compared with those who deferred therapy until CD4 count dropped to <250 cells/mm? (p = 0.06) [10].

Collectively, these studies support the Panel’s recommendation that ART should be initiated in patients with a history
of an AIDS-defining illness or with a CD4 count <350 cells/mm? (Al).

Patients with a CD4 count between 350 and 500 cells/mm?

There are no randomized trials using current combination regimens in patients with CD4 counts >350 cells/mm? to
provide data that directly address the question of when to start therapy in patients with CD4 counts of 350-500
cells/mm®. Data from the ART Cohort Collaboration (ART-CC), which included 61,798 patient-years of follow-up,
showed a declining risk of AIDS or death for up to 5 years in subjects starting therapy with a CD4 count >350
cells/mm? compared with subjects starting between 200 and 349 cells/mm? [11]. A more recent rigorous analysis of
this cohort found that deferring therapy until the 251 to 350 cells/mm? range was associated with a higher rate of
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progression to AIDS and death compared with initiating therapy in the 351 to 450 cells/mm? range (risk ratio: 1.28,
95% confidence interval [CI]: 1.04 to 1.57) [6].

In a collaboration of North American cohort studies (NA-ACCORD) that evaluated patients regardless of whether they
had started therapy, the 6,278 patients who deferred therapy until CD4 counts were <350 cells/mm? had an increased
risk of death compared with 2,084 patients who initiated therapy with CD4 counts between 351 and 500 cells/mm?
(risk ratio: 1.69, 95% CI: 1.26 to 2.26) after adjustment for other factors that differed between these two groups [12].

When interpreting both of these cohort studies it is important to note that although the relative risk of a mortality event
is evident, the overall number of events was small. In these cohort studies, the relative risks determined could have
been influenced by unmeasured confounders that cannot be adjusted for in the analysis. The findings from these
observational cohort studies point to potential harm if therapy is deferred until CD4 count falls to <350 cells/mm®.
Based on these findings, combined with emerging biologic evidence regarding potential damage to end organs from
inflammation associated with untreated HIV replication and the potential reduction in HIV transmission with treatment
(see below), the Panel recommends initiation of ART in patients with CD4 counts between 350 and 500 cells/mm?®.
Panel members are divided on the strength of this recommendation: 55% voted for strong recommendation (A) and
45% voted for moderate recommendation (B) (A/B-I1).

Patients with a CD4 count >500 cells/mm?

The NA-ACCORD study also observed patients who started treatment at CD4 counts >500 cells/mm® or after CD4
counts dropped below this threshold. The adjusted mortality rates were significantly higher among the 6,935 patients
who deferred therapy until CD4 count fell to <500 cells/mm?® compared with rates in the 2,200 patients who started
therapy while CD4 count was > 500 cells/mm? (risk ratio: 1.94, 95% CI: 1.37 to 2.79) [12]. Although large and
generally representative of care in the United States, the study has several limitations, including the small number of
deaths and the potential for unmeasured confounders that might have influenced outcomes independent of ART.

In contrast, analysis of the ART-CC cohort failed to identify a benefit for patients initiating ART with

CD4 counts > 450 cells/mm?. This analysis also did not identify a harmful effect of this strategy [6]. Deferral of
therapy to the 351-450 cells/mm? range was associated with a similar rate of progression to AIDS/death compared
with initiation of therapy in the 451-550 cells/mm? range (risk ratio: 0.99, 95% CI: 0.76 to 1.29). This study also
found that the proportion of patients with CD4 counts between 451 and 550 cells/mm® who would progress to AIDS or
death before having a CD4 count <450 cells/mm® was low (1.6%; 95% CI: 1.1 to 2.1%).

Based on these data, along with a better understanding of the pathogenesis of HIV infection and the growing
awareness that untreated HIV infection increases the risk of many non-AlDS-defining diseases (see below), 50% of
Panel members favor initiation of ART in HIV-infected persons with a CD4 count >500 cells/mm® (BI11).

The other 50% of the Panel members are reluctant to broadly recommend starting ART at higher CD4 cell counts and
consider that therapy should be optional at this stage of HIV disease (CI11). In making this recommendation, the Panel
members note that the amount of data supporting initiation of therapy decreases as the CD4 count increases above
350-500 cells/mm?, and that concerns remain over the unknown overall benefit and long-term risks with earlier
treatment.

When discussing starting ART at higher CD4 cell counts (>500 cells/mm®), clinicians should inform patients that data
on the clinical benefit of starting treatment at such levels is not conclusive. There is a need for further ongoing
research (both with randomized clinical trials and cohort studies) to assess the short- and long-term clinical and public
health benefits and cost effectiveness of starting therapy at higher CD4 counts. Such research findings will provide
guidance for future recommendations by the Panel.

Effects of Antiretroviral Therapy on HIV-Related Morbidity
HIV-related morbidity and mortality derive not only from immune deficiency but also from direct effects of HIV on

specific end organs and the indirect effects of HIVV-associated inflammation on these organs. In general, the available
data demonstrate that:
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e Untreated HIV infection may have detrimental effects at all stages of infection.

e Treatment is beneficial even when initiated later in infection. However, later therapy may not repair damage
associated with viral replication during early stages of infection.

e Earlier treatment may prevent the damage associated with HIV replication during early stages of infection.

Clinical studies have demonstrated that sustaining viral suppression and maintaining higher CD4 count, mostly as a
result of effective combination ART, delay or prevent some non-AIDS-defining complications, such as HIV-
associated kidney disease. Sustained viral suppression and immune recovery may also delay or prevent other
disorders, such as liver disease, cardiovascular disease, and malignancies, as discussed below.

HIV-associated nephropathy (HIVAN)

HIVAN is the most common cause of chronic kidney disease in HIV-infected individuals that may lead to end-stage
kidney disease [13]. HIVAN is seen almost exclusively in black patients and can occur at any CD4 count. Ongoing
viral replication appears to be directly involved in renal injury [14]. HIVAN is extremely uncommon in virologically
suppressed patients [15]. ART in patients with HIVAN has been associated with both preserved renal function and
prolonged survival [16-18] and therefore should be started in these patients (All).

Coinfection with hepatitis B virus (HBV) and/or hepatitis C virus (HCV)

HIV infection is associated with more rapid progression of viral hepatitis-related liver disease, including cirrhosis,
end-stage liver disease, hepatocellular carcinoma, and fatal hepatic failure [19-20]. Although the mechanisms of
accelerated liver disease in HIV-infected patients have not been fully elucidated, HIV-related immunodeficiency and a
direct interaction of HIV with hepatic stellate and Kupffer cells have been implicated [21-24]. ART may attenuate
liver disease progression in persons coinfected with HBV and/or HCV by preserving or restoring immune function and
reducing HIV-related immune activation and inflammation [25-27]. ARV drugs active against both HIV and HBV
(e.g., tenofovir disoproxil fumarate [TDF], lamivudine [3TC], emtricitabine [FTC]) may also prevent the development
of significant liver disease by directly suppressing HBV replication [28-29]. Although ARV drugs do not directly
inhibit HCV replication, HCV treatment outcomes may be improved if HIV replication is controlled or if CD4 counts
are increased [30]. The presence of chronic viral hepatitis increases the risk of ARV-induced liver injury; however, the
majority of coinfected persons do not develop clinically significant liver injury, particularly those receiving
recommended ARV regimens [31-33]. Some studies suggest that the rate of hepatotoxicity is greater in persons with
more advanced HIV disease. Nevirapine (NVP) toxicity is a notable exception: the hypersensitivity reaction and
associated hepatotoxicity to this drug are more frequent in patients with higher CD4 cell counts [34]. Collectively,
these data suggest earlier treatment of HIV infection in persons coinfected with HBV, and possibly HCV (CI11), may
reduce the risk of liver disease progression. Furthermore, ART including drugs active against both HIV and HBV
should be started in all patients coinfected with HBV who are also going to receive HBV treatment (Alll).

Cardiovascular disease

Cardiovascular disease is a major cause of mortality among HIV-infected patients, accounting for a third of serious
non-AIDS conditions and at least 10% of deaths among HIV-infected patients [35-36]. Studies link exposure to
specific ARV drugs to a higher risk of cardiovascular disease [37-38]. Certain HIV treatment regimens are associated
with a more atherogenic lipid profile as assessed by lipoprotein particle size analysis among HIV-infected men
compared with uninfected controls [39]. Untreated HIV infection may also be associated with an increased risk of
cardiovascular disease. In some cross-sectional studies, patients with HIV have higher levels of markers of
inflammation and endothelial dysfunction than HIV-uninfected controls [40-42]. In two randomized trials, markers of
inflammation and coagulation increased following treatment interruption [43-44]. One study suggests that ART may
improve endothelial function [45].

In the SMART study, the risk of cardiovascular events was greater in participants randomized to CD4-guided
treatment interruption compared with participants who received continuous ART [46]. In other studies, ART resulted
in marked improvement in parameters associated with cardiovascular diseases, including markers of inflammation
(e.g., interleukin 6 [IL-6] and high sensitivity C-reactive protein [hsCRP]) and endothelial dysfunction [41, 45]. There
is also a modest association between lower CD4 count while on therapy and short-term risk of cardiovascular disease
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[42, 47-48]. However, in at least one of these cohorts (the CASCADE study), the link between CD4 count and fatal
cardiovascular events was no longer statistically significant when adjusting for plasma HIV RNA level. Collectively,
the data linking viremia and endothelial dysfunction and inflammation, the increased risk of cardiovascular events
with treatment interruption, and the association between cardiovascular disease and CD4 cell depletion suggest that
early control of HIV replication with ART can be used as a strategy to reduce cardiovascular disease risk (BIl1).

Malignancies

Several population-based analyses suggest increased incidence of non-AlDS-associated malignancies during chronic
HIV infection. The incidence of non-AIDS malignancy in HIV-infected subjects is higher than in matched HIV-
uninfected controls [49]. Large cohort studies of mostly patients receiving ART have reported a consistent link
between low CD4 counts (<350-500 cells/mm?) and the risk of AIDS- and/or non-AIDS-defining malignancy [42, 47,
50-53]. The ANRS C04 Study demonstrated a statistically significant relative risk of all cancers evaluated (except for
anal carcinoma) in patients with CD4 counts <500 cells/mm® compared with patients with current CD4 counts >500
cellssmm? and a protective effect of ART for HIV-associated malignancies [50]. This potential effect of HIV-
associated immunodeficiency is particularly striking with regard to cancers associated with chronic viral infections
(e.g., HBV, HCV, human papilloma virus [HPV], Epstein-Barr virus [EBV], human herpes virus-8 [HHV-8]) [54-55].
Cumulative HIV viremia itself may also be associated with the risk of non-Hodgkin lymphoma and other AIDS-
defining malignancies, independent of other factors [53, 56]. Together this evidence suggests that initiating ART to
suppress HIV replication and maintain CD4 counts at above 350-500 cells/mm® may reduce the risk of both AIDS-
defining and non-AlIDS-defining malignancies (CII1I).

Neurocognitive decline

Early in the HIV epidemic, HIV was identified in brain tissue [57] and assumed to be the cause of AIDS dementia
complex [58]. The improvement of AIDS dementia complex symptoms with the use of ART supported this
assumption [59-60]. The CASCADE observational cohort reported a dramatic decline in the incidence of HIV-
associated dementia from 6.49 per 1,000 person-years (before 1997) to 0.66 per 1,000 person-years (2003—-2006), after
the widespread use of potent ART [61]. In this cohort, having a current CD4 count >350 cells/mm? was associated
with the lowest risk of developing HIV-associated dementia. HIV infection has also been associated with a number of
less severe neurologic complications, including changes in neuropsychological ability, speed of processing, and
everyday functioning [62]. Such syndromes also were predicted by a lower pretherapy CD4 nadir and/or by CD4
count while on therapy [63-64]. Additional clinical data are needed to determine the relative roles of ongoing HIV
replication and potential neurotoxicity of ARV agents in the development of neurocognitive dysfunction. Whether
early initiation of therapy will prevent HIV-associated neurocognitive dysfunction remains unclear. However, the
neurological complications that may accompany uncontrolled HIV replication and CD4 depletion suggest a potential
benefit of earlier initiation of ART (CIII).

Age and treatment-related immune reconstitution

The CD4 cell response to ART is an important predictor of short-term and long-term morbidity and mortality.
Treatment initiation at an older age is consistently associated with a less robust CD4 count response; starting therapy
at a younger age may result in better immunologic and perhaps clinical outcomes [65-67](CI11).

T-cell activation and inflammation

Early untreated HIV infection is associated with sustained high-level inflammation and T-cell activation [68-70]. The
degree of T-cell activation during untreated HIV disease is associated with risk of subsequent disease progression,
independent of other factors such as plasma HIV RNA levels and the peripheral CD4 T-cell count [71-72]. ART
results in a rapid, but often incomplete, decrease in most markers of HIVV-associated immune activation [73-77].
Persistent T-cell activation and/or T-cell dysfunction is particularly evident among patients who delay therapy until
later stage disease (CD4 count <350 cells/mm?®) [74, 77-78]. The degree of persistent inflammation during treatment,
as represented by the levels of IL-6, may be independently associated with risk of death [44]. Collectively, these
observations support earlier use of ART for at least two reasons. First, treatment decreases the level of inflammation
and T-cell activation, which may be associated with reduced short-term risk of AIDS- and non-AlIDS-related
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morbidity and mortality [44, 79-80]. Second, because the degree of residual inflammation and/or T-cell dysfunction
during ART appears to be higher in patients with lower CD4 cell nadirs [74, 77-78], earlier treatment may result in less
residual immunological perturbations on therapy, and hence less risk for AIDS- and non-AlIDS-related complications
(CII).

Prevention of HIV Transmission
Prevention of mother-to-child transmission

Effective ART reduces transmission of HIV. The most dramatic and well-established example of this effect is the use
of ART in pregnant women to prevent mother-to-child transmission (MTCT) of HIV. Effective suppression of HIV
replication, as reflected in plasma HIV RNA, is a key determinant in reducing perinatal transmission. In the United
States, the use of combination ART during pregnancy has reduced the HIV transmission rate from approximately
20%-30% to <2% [81]. Thus, use of combination ARV drug regimens is recommended for all HIV-infected pregnant
women to prevent MTCT of HIV (Al), even if the mother does not meet the criteria for initiation of therapy for
treatment of her HIV infection. Following delivery, considerations regarding continuation of the ARV regimen for
maternal therapeutic indications are the same as for other nonpregnant individuals. For detailed recommendations, see
Perinatal Guidelines [82].

Prevention of sexual transmission

Emerging evidence supports the concept of "treatment as prevention" of sexual transmission of HIV. Lower plasma
HIV RNA levels are associated with decreases in the concentration of the virus in genital secretions [83-84]. Studies of
HIV serodiscordant heterosexual couples have demonstrated a relationship between the level of plasma viremia and
HIV transmission risk: when plasma HIV RNA levels are lower, transmission events are less common [85-89]. These
investigations, as well as other observational studies and modeling analyses demonstrating a decreased rate of HIV
transmission among serodiscordant heterosexual couples following the introduction of ART, suggest that suppression
of viremia in ART-adherent patients with no concomitant sexually transmitted infections (STIs) substantially reduces
the risk of HIV transmission [88-93]. Based on these studies, the use of effective ART regardless of CD4 count is
likely to reduce transmission to the uninfected sexual partner (BI1).

POTENTIAL LIMITATIONS OF EARLIER INITIATION OF THERAPY

Although there are benefits associated with earlier initiation of ART, there are also potential limitations to this
approach. Concerns about long-term toxicity and the development of ARV resistance have served as a rationale for the
deferral of HIV therapy. Earlier initiation of ART at higher CD4 counts (e.g., >500 cells/mm?) results in greater
cumulative time on therapy. Assuming treatment for many decades after initiation, the additional therapy represents a
small percentage of the total time on ART for most patients.

Although newer ARV regimens are generally better tolerated, more convenient, and more potent than older regimens,
there are fewer longer term safety data for the newer agents. Analyses supporting ART initiation at CD4 counts >350
cells/mm? (e.g., NA-ACCORD and ART-CC) were conducted with cohorts largely treated with regimens less
commonly used in clinical practice. These studies reported on clinical endpoints of death and/or AIDS disease
progression but lacked information on drug toxicities, resistance, or adherence. Therefore, in considering earlier
initiation of therapy, concerns for some adverse consequences of ART remain.

Antiretroviral Drug Toxicities and Quality of Life

Earlier initiation of ART extends exposure to ARV agents by several years. The D:A:D study found an increased
incidence of cardiovascular disease associated with cumulative exposure to some drugs within the nucleoside reverse
transcriptase inhibitor (NRTI) and protease inhibitor (PI) classes [38, 94]. In the SMART study, continuous exposure
to ART has been associated with significantly greater loss of bone density compared with interruption or deferral of
therapy [46]. There may be unknown complications related to cumulative use of ARV drugs for many decades. A list
of known ARV-associated toxicities can be found in Adverse Effects of Antiretroviral Agents.
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Although ART frequently improves quality of life among symptomatic patients, it may also be associated with
reduced quality of life in some patients, especially those who are asymptomatic at initiation of therapy. Although
better tolerated and easier to administer than older drugs, most ARV drugs now used in first-line regimens can cause
side effects that may reduce quality of life. Efavirenz (EFV), for example, can cause neurocognitive or psychiatric side
effects, and all the Pls have been associated with gastrointestinal side effects. Furthermore, some patients may find
that the inconvenience of taking medication every day outweighs the overall benefit and might choose to delay therapy
whenever possible.

Drug Resistance

Very early treatment initiation may lead to an earlier onset of drug resistance selection in nonadherent patients. The
consequent harm is loss of important drugs or drug classes and risk of transmission of drug-resistant HIV. Some
asymptomatic patients may be less motivated to remain adherent to their HIV treatment regimens if treatment is
initiated far in advance of an immediate risk of HIV-associated morbidity and mortality. The greater convenience and
potency of current ARV regimens facilitate adherence and reduce the risk of ARV resistance. One study suggests that
the risk of drug resistance at the time of virologic failure is lower among patients who initiated treatment at higher
CD4 counts [95]. Treatment adherence is key to viral suppression and should be stressed prior to initiation of therapy
and during follow-up visits.

Nonadherence to Antiretroviral Therapy

At any CD4 count, adherence to therapy is essential to achieve viral suppression and prevent emergence of resistance
mutations. Several behavioral and social factors associated with poor adherence, such as untreated major psychiatric
disorders, active substance abuse, social circumstances, patient concerns about side effects, and poor adherence to
clinic visits, have been identified. Clinicians should identify areas where additional intervention is needed to improve
adherence both before and after initiation of therapy. Some strategies to improve adherence are discussed in
Adherence.

Cost

Although ART adds to the annual cost of treatment, several modeling studies support the cost effectiveness of HIV
therapy initiated soon after diagnosis [96-98]. Studies have reported that the annual cost of care is 2% times higher for
patients with CD4 counts <50 cells/mm? compared with patients with CD4 counts >350 cells/mm® [99]. A large
proportion of the health care expenditure in patients with advanced infection is from non-ARV drugs and
hospitalization. However, no cost comparisons have been reported between those starting ART with a CD4 count
between 350 and 500 cells/mm® versus >500 cells/ mm®.

SUMMARY

In earlier versions of these treatment guidelines, concerns about long-term toxicity, reduced quality of life, and the
potential for drug resistance served as key reasons to defer HIV therapy for as long as possible. Inherent in this
argument was the assumption that the harm associated with viral replication was less than the harm associated with the
toxicities of ARV drugs in patients with higher CD4 counts. There is now more evidence that untreated HIV infection
has negative consequences on health at all stages of disease. Also, the drug combinations now available are better
tolerated than previous regimens, leading to greater efficacy and improved adherence [100]. The current guidelines
therefore emphasize avoiding adverse consequences of untreated HIV infection while managing potential drug
toxicity.
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RECOMMENDATIONS

Based on the cumulative weight of evidence described above, the Panel recommends that:

e ART should be initiated in all patients with a history of an AIDS-defining illness or with a CD4 count of <350
cells/mm? (Al).

e ART is also recommended for patients with CD4 counts between 350 and 500 cells/mm® (A/B-11).”

e ART should also be initiated, regardless of CD4 count, in patients with the following conditions: HIVAN
(A1) and HBV coinfection when treatment of HBV is indicated (Alll).

e A combination ARV drug regimen is also recommended for pregnant women who do not meet criteria for
treatment with the goal to prevent perinatal transmission (Al).

e For patients with CD4 counts >500 cells/mm®, 50% of the Panel members favor starting ART (B); the other
50% of members view treatment as optional (C) in this setting (B/C-111).

e Patients initiating ART should be willing and able to commit to lifelong treatment and should understand the
benefits and risks of therapy and the importance of adherence (Alll).

e Patients may choose to postpone therapy, and providers, on a case-by-case basis, may elect to defer therapy
based on clinical and/or psychosocial factors.

“The Panel is divided on the strength of this recommendation: 55% of Panel members voted for strong recommendation (A) and 45% voted for moderate
recommendation (B).

Conditions Favoring More Rapid Initiation of Therapy

Deferring ART may be appropriate in some cases. However, several conditions increase the urgency for therapy,
including:
e Pregnancy (Al) (Clinicians should refer to the Perinatal Guidelines for more detailed recommendations for
the management of HIV-infected pregnant women.) [82]
AIDS-defining conditions (Al)
Acute opportunistic infections (see discussion below)
Lower CD4 counts (e.g., <200 cells/mm?) (Al)
Rapidly declining CD4 counts (e.g., >100 cells/mm? decrease per year) (Alll)
Higher viral loads (e.g., >100,000 copies/mL) (BII)
HIVAN (All)
HBV coinfection when treatment for HBV is indicated (Alll)

Acute opportunistic infections

In patients with opportunistic conditions for which there is no effective therapy (e.g., cryptosporidiosis,
microsporidiosis, progressive multifocal leukoencephalopathy) but for which ART may improve outcomes by
improving immune responses, the benefits of ART outweigh any increased risk, and therefore treatment should be
started as soon as possible (Alll).

In the setting of opportunistic infections, such as cryptococcal meningitis or non-tuberculous mycobacterial infections,
for which immediate therapy may increase the risk of immune reconstitution inflammatory syndrome (IRIS), a short
delay may be warranted before initiating ART [101-102] (CI11).

In the setting of other opportunistic infections, such as Pneumocystis jiroveci pneumonia (PCP), early initiation of
ART is associated with increased survival, and therapy should not be delayed [3] (Al).

In patients who have active tuberculosis, initiating ART within the first 1-2 months of treatment for tuberculosis
appears to confer a significant survival advantage [103-104]. (See Mycobacterium Tuberculosis Disease with HIV
Coinfection.)

Clinicians should refer to the Guidelines for Prevention and Treatment of Opportunistic Infections in HIV-Infected
Adults and Adolescents [105] for more detailed discussion on when to initiate ART in the setting of a specific
opportunistic infection.
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Conditions Where Deferral of Therapy Might be Considered

Some patients and their clinicians may decide to defer therapy for a period of time based on clinical or personal
circumstances. The degree to which these factors might argue for deferral of therapy depends on the CD4 count and
viral load. Although deferring therapy for the reasons discussed below may be reasonable for patients with high CD4
counts (e.g., >500 cells/mm?), deferral for patients with much lower CD4 counts (e.g., <200 cells/mm®) should be
considered only in rare situations and should be undertaken with close clinical follow-up. A brief delay in initiating
therapy may be considered to allow a patient more time to prepare for lifelong treatment.

When there are significant barriers to adherence

Deferring treatment for patients with higher CD4 counts who are at risk of poor adherence may be prudent while the
barriers to adherence are being addressed. However, increased urgency for ART (see above) may override potential
predictors of poor adherence.

Several methodologies exist to help providers assess adherence. When the most feasible measure of adherence is self-
report, this assessment should be completed at each clinic visit, using one of the available reliable and valid
instruments [106-107]. If other objective measures are available (e.g., pharmacy refill data, pill count), these methods
should also be implemented as therapy begins [108-110]. Continuous assessment and counseling make it possible for
the clinician to intervene early to address barriers to adherence occurring at any point during treatment.

Presence of comorbidities that complicate or prohibit antiretroviral therapy

Deferral of ART may be considered when either the treatment or manifestations of other medical conditions could
complicate the treatment of HIV infection or vice versa. Examples include:
e Patients requiring surgery that might result in an extended interruption of ART.
e Patients taking medications that have clinically significant drug interactions with ART and for whom
alternative therapy is not available.

In each of these cases, it is assumed that the situation is temporary and that ART will be initiated after the conflicting
condition has resolved.

There are some less common situations in which ART may not be indicated at any time while CD4 counts remain
high. In particular, such situations include patients with a poor prognosis due to a concomitant medical condition who
would not be expected to gain survival or quality-of-life benefits from ART. Examples include patients with incurable
non-HIV-related malignancies or end-stage liver disease who are not being considered for liver transplantation. The
decision to forego ART in such patients may be easier in those with higher CD4 counts; they are likely asymptomatic
for HIV, and their survival is unlikely to be prolonged by ART. However, it should be noted that ART may improve
outcomes, including survival, in patients with some HIV-associated malignancies (e.g., lymphoma or Kaposi’s
sarcoma) and in patients with liver disease due to chronic HBV or HCV.

Elite HIV controllers or long-term nonprogressors

A small subset of ARV-untreated HIV-infected persons (~3%-5%) are able to maintain normal CD4 cell counts for
many years (long-term nonprogressors), while an even smaller subset (~1%) are able to maintain suppressed viral
loads for years (elite controllers). It is possible that such patients would not benefit from ART. However, some
nonprogressors have high viral loads, and some elite controllers progress clinically or immunologically [111-112].
Although therapy may be theoretically beneficial for patients in either group, clinical data supporting therapy for
nonprogressors and elite controllers are lacking.
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THE NEED FOR EARLY DIAGNOSIS OF HIV

Fundamental to the earlier initiation of therapy recommended in these guidelines is the assumption that patients will be
diagnosed early in the course of HIV infection, making earlier initiation of therapy an option. Unfortunately, most
HIV-infected patients are not diagnosed until they are at much later stages of disease [113-116]. Despite the 2006
Centers for Disease Control and Prevention (CDC) recommendations for routine, opt-out HIV screening in the health
care setting [117] regardless of perceived risk of infection, the median CD4 count for newly diagnosed patients
remains in the ~200 cells/mm® range. (The exception is pregnant women diagnosed during prenatal care, who have a
much higher median initial CD4 count.) Delay in HIV diagnosis is more often seen in nonwhites, injection drug users,
and older patients; a substantial proportion of these individuals develop AIDS-defining illnesses within 1 year of
diagnosis [113-116]. Therefore, for the current treatment guidelines to have maximum impact, routine HIV screening
per current CDC recommendations is essential. It is critical that all newly diagnosed patients be educated about HIV
disease and linked to care for full evaluation, follow-up, and management. Once in care, focused effort is required to
retain patients in the health care system.

CONCLUSION

The current recommendations are based on increasing evidence that supports earlier initiation of ART than was
advocated in previous guidelines. The strength of the recommendations varies with the quality and availability of
existing evidence. Panel members are divided regarding the strength of recommendations for starting therapy in
patients with higher CD4 cell counts, as discussed above. The Panel will continue to monitor and assess the results of
ongoing and planned randomized clinical trials and observational studies, which will provide the Panel with additional
guidance to form future recommendations.

References

1. HIV Trialists' Collaborative Group. Zidovudine, didanosine, and zalcitabine in the treatment of HIV infection: meta-analyses of
the randomised evidence. Lancet. 1999;353(9169):2014-2025.

2. Hammer SM, Squires KE, Hughes MD, et al. A controlled trial of two nucleoside analogues plus indinavir in persons with

human immunodeficiency virus infection and CD4 cell counts of 200 per cubic millimeter or less. AIDS Clinical Trials Group
320 Study Team. N Engl J Med. 1997;337(11):725-733.

3. Zolopa A, Andersen J, Powderly W, et al. Early antiretroviral therapy reduces AIDS progression/death in individuals with acute
opportunistic infections: a multicenter randomized strategy trial. PLoS One. 2009;4(5):e5575.

4, Mocroft A, Vella S, Benfield TL, et al. Changing patterns of mortality across Europe in patients infected with HIV-1. EuroSIDA
Study Group. Lancet. 1998;352(9142):1725-1730.

5. Hogg RS, Yip B, Chan KJ, et al. Rates of disease progression by baseline CD4 cell count and viral load after initiating triple-
drug therapy. JAMA. 2001;286(20):2568-2577.

6. Sterne JA, May M, Costagliola D, et al. Timing of initiation of antiretroviral therapy in AIDS-free HIV-1-infected patients: a
collaborative analysis of 18 HIV cohort studies. Lancet. 2009;373(9672):1352-1363.

7. Baker JV, Peng G, Rapkin J, et al. CD4+ count and risk of non-AIDS diseases following initial treatment for HIV infection.
AIDS. 2008;22(7):841-848.

8. Palella FJ, Jr., Deloria-Knoll M, Chmiel JS, et al. Survival benefit of initiating antiretroviral therapy in HIV-infected persons in
different CD4+ cell strata. Ann Intern Med. 2003;138(8):620-626.

9. Severe P, Juste MA, Ambroise A, et al. Early versus standard antiretroviral therapy for HIVV-infected adults in Haiti. N Engl J
Med. 2010;363(3):257-265.

10. Emery S, Neuhaus JA, Phillips AN, et al. Major clinical outcomes in antiretroviral therapy (ART)-naive participants and in
those not receiving ART at baseline in the SMART study. J Infect Dis. 2008;197(8):1133-1144.

11. May M, Sterne JA, Sabin C, et al. Prognosis of HIVV-1-infected patients up to 5 years after initiation of HAART: collaborative
analysis of prospective studies. AIDS. 2007;21(9):1185-1197.

12. Kitahata MM, Gange SJ, Abraham AG, et al. Effect of early versus deferred antiretroviral therapy for HIV on survival. N Engl J
Med. 2009;360(18):1815-1826.

13. Szczech LA, Gupta SK, Habash R, et al. The clinical epidemiology and course of the spectrum of renal diseases associated with
HIV infection. Kidney Int. 2004;66(3):1145-1152.

14. Marras D, Bruggeman LA, Gao F, et al. Replication and compartmentalization of HIVV-1 in kidney epithelium of patients with
HIV-associated nephropathy. Nat Med. 2002;8(5):522-526.

15. Estrella M, Fine DM, Gallant JE, et al. HIV type 1 RNA level as a clinical indicator of renal pathology in HIV-infected patients.

Clin Infect Dis. 2006;43(3):377-380.

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents Page 36



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

January 10, 2011

Atta MG, Gallant JE, Rahman MH, et al. Antiretroviral therapy in the treatment of HIV-associated nephropathy. Nephrol Dial
Transplant. 2006;21(10):2809-2813.

Schwartz EJ, Szczech LA, Ross MJ, et al. Highly active antiretroviral therapy and the epidemic of HIV+ end-stage renal
disease. J Am Soc Nephrol. 2005;16(8):2412-2420.

Kalayjian RC, Franceschini N, Gupta SK, et al. Suppression of HIV-1 replication by antiretroviral therapy improves renal
function in persons with low CD4 cell counts and chronic kidney disease. AIDS. 2008;22(4):481-487.

Thein HH, Yi Q, Dore GJ, et al. Natural history of hepatitis C virus infection in HIV-infected individuals and the impact of HIV
in the era of highly active antiretroviral therapy: a meta-analysis. AIDS. 2008;22(15):1979-1991.

Thio CL, Seaberg EC, Skolasky R, Jr., et al. HIV-1, hepatitis B virus, and risk of liver-related mortality in the Multicenter
Cohort Study (MACS). Lancet. 2002;360(9349):1921-1926.

Weber R, Sabin CA, Friis-Moller N, et al. Liver-related deaths in persons infected with the human immunodeficiency virus: the
D:A:D study. Arch Intern Med. 2006;166(15):1632-1641.

Balagopal A, Philp FH, Astemborski J, et al. Human immunodeficiency virus-related microbial translocation and progression of
hepatitis C. Gastroenterology. 2008;135(1):226-233.

Blackard JT, Kang M, St Clair JB, et al. Viral factors associated with cytokine expression during HCV/HIV co-infection. J
Interferon Cytokine Res. 2007;27(4):263-269.

Hong F, Tuyama A, Lee TF, et al. Hepatic stellate cells express functional CXCRA4: role in stromal cell-derived factor-1alpha-
mediated stellate cell activation. Hepatology. 2009;49(6):2055-2067.

Macias J, Berenguer J, Japon MA, et al. Fast fibrosis progression between repeated liver biopsies in patients coinfected with
human immunodeficiency virus/hepatitis C virus. Hepatology. 2009;50(4):1056-1063.

Verma S, Goldin RD, Main J. Hepatic steatosis in patients with HI\VV-Hepatitis C Virus coinfection: is it associated with
antiretroviral therapy and more advanced hepatic fibrosis? BMC Res Notes. 2008;1:46.

Ragni MV, Nalesnik MA, Schillo R, et al. Highly active antiretroviral therapy improves ESLD-free survival in HIV-HCV co-
infection. Haemophilia. 2009;15(2):552-558.

Matthews GV, Avihingsanon A, Lewin SR, et al. A randomized trial of combination hepatitis B therapy in HIV/HBV coinfected
antiretroviral naive individuals in Thailand. Hepatology. 2008;48(4):1062-1069.

Peters MG, Andersen J, Lynch P, et al. Randomized controlled study of tenofovir and adefovir in chronic hepatitis B virus and
HIV infection: ACTG A5127. Hepatology. 2006;44(5):1110-1116.

Avidan NU, Goldstein D, Rozenberg L, et al. Hepatitis C viral kinetics during treatment with peg IFN-alpha-2b in HIV/HCV
coinfected patients as a function of baseline CD4+ T-cell counts. J Acquir Immune Defic Syndr. 2009;52(4):452-458.

Clotet B, Bellos N, Molina JM, et al. Efficacy and safety of darunavir-ritonavir at week 48 in treatment-experienced patients
with HIV-1 infection in POWER 1 and 2: a pooled subgroup analysis of data from two randomised trials. Lancet.
2007;369(9568):1169-1178.

Steigbigel RT, Cooper DA, Kumar PN, et al. Raltegravir with optimized background therapy for resistant HIV-1 infection. N
Engl J Med. 2008;359(4):339-354.

Molina JM, Andrade-Villanueva J, Echevarria J, et al. Once-daily atazanavir/ritonavir compared with twice-daily
lopinavir/ritonavir, each in combination with tenofovir and emtricitabine, for management of antiretroviral-naive HIV-1-infected
patients: 96-week efficacy and safety results of the CASTLE study. J Acquir Immune Defic Syndr. 2010;53(3):323-332.

van Leth F, Andrews S, Grinsztejn B, et al. The effect of baseline CD4 cell count and HIV-1 viral load on the efficacy and
safety of nevirapine or efavirenz-based first-line HAART. AIDS. 2005;19(5):463-471.

Smith C. Factors associated with specific causes of death amongst HIV-positive individuals in the D:A:D Study. AIDS.
2010;24(10):1537-1548.

Mocroft A, Reiss P, Gasiorowski J, et al. Serious fatal and nonfatal non-AIDS-defining illnesses in Europe. J Acquir Immune
Defic Syndr. 2010;55(2):262-270.

Sabin CA, Worm SW, Weber R, et al. Use of nucleoside reverse transcriptase inhibitors and risk of myocardial infarction in
HIV-infected patients enrolled in the D:A:D study: a multi-cohort collaboration. Lancet. 2008;371(9622):1417-1426.
Friis-Moller N, Reiss P, Sabin CA, et al. Class of antiretroviral drugs and the risk of myocardial infarction. N Engl J Med.
2007;356(17):1723-1735.

Riddler SA, Li X, Otvos J, et al. Antiretroviral therapy is associated with an atherogenic lipoprotein phenotype among HIV-1-
infected men in the Multicenter AIDS Cohort Study. J Acquir Immune Defic Syndr. 2008;48(3):281-288.

Ross AC, Armentrout R, O'Riordan MA, et al. Endothelial activation markers are linked to HIV status and are independent of
antiretroviral therapy and lipoatrophy. J Acquir Immune Defic Syndr. 2008;49(5):499-506.

McComsey G, Smith K, Patel P, et al. Similar reductions in markers of inflammation and endothelial activation after initiation
of abacavir/lamivudine or tenofovir/emtricitabine: The HEAT Study. Paper presented at: 16th Conference on Retroviruses and
Opportunistic Infections; 2009; Montreal, Canada.

Baker JV, Duprez D, Rapkin J, et al. Untreated HIV infection and large and small artery elasticity. J Acquir Immune Defic
Syndr. 2009;52(1):25-31.

Calmy A, Gayet-Ageron A, Montecucco F, et al. HIV increases markers of cardiovascular risk: results from a randomized,
treatment interruption trial. AIDS. 2009;23(8):929-939.

Kuller LH, Tracy R, Belloso W, et al. Inflammatory and coagulation biomarkers and mortality in patients with HIV infection.
PLoS Med. 2008;5(10):e203.

Torriani FJ, Komarow L, Parker RA, et al. Endothelial function in human immunodeficiency virus-infected antiretroviral-naive
subjects before and after starting potent antiretroviral therapy: The ACTG (AIDS Clinical Trials Group) Study 5152s. J Am Coll
Cardiol. 2008;52(7):569-576.

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents Page 37



46.

47.

48.
49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

January 10, 2011

El-Sadr WM, Lundgren JD, Neaton JD, et al. CD4+ count-guided interruption of antiretroviral treatment. N Engl J Med.
2006;355(22):2283-2296.

Marin B, Thiebaut R, Bucher HC, et al. Non-AlDS-defining deaths and immunodeficiency in the era of combination
antiretroviral therapy. AIDS. 2009;23(13):1743-1753.

Phillips AN, Neaton J, Lundgren JD. The role of HIV in serious diseases other than AIDS. AIDS. 2008;22(18):2409-2418.
Bedimo RJ, McGinnis KA, Dunlap M, et al. Incidence of non-AIDS-defining malignancies in HIV-infected versus noninfected
patients in the HAART era: impact of immunosuppression. J Acquir Immune Defic Syndr. 2009.

Guiguet M, Boue F, Cadranel J, et al. Effect of immunodeficiency, HIV viral load, and antiretroviral therapy on the risk of
individual malignancies (FHDH-ANRS CO4): a prospective cohort study. Lancet Oncol. 2009.

Monforte A, Abrams D, Pradier C, et al. HIVV-induced immunodeficiency and mortality from AIDS-defining and non-AlIDS-
defining malignancies. AIDS. 2008;22(16):2143-2153.

Reekie J, Mocroft A, Engsig F, et al. Relationship between current level of immunodeficiency and non-AlIDS-defining
malignancies. Paper presented at: 16th Conference on Retroviruses and Opportunistic Infections; February, 2009; Montreal,
Canada. Abstract 860a.

Bruyand M, Thiebaut R, Lawson-Ayayi S, et al. Role of uncontrolled HIV RNA level and immunodeficiency in the occurrence
of malignancy in HIV-infected patients during the combination antiretroviral therapy era: Agence Nationale de Recherche sur le
Sida (ANRS) CO3 Aquitaine Cohort. Clin Infect Dis. 2009;49(7):1109-1116.

Silverberg MJ, Chao C, Leyden WA, et al. HIV infection and the risk of cancers with and without a known infectious cause.
AIDS. 2009;23(17):2337-2345.

Grulich AE, van Leeuwen MT, Falster MO, et al. Incidence of cancers in people with HIVV/AIDS compared with
immunosuppressed transplant recipients: a meta-analysis. Lancet. 2007;370(9581):59-67.

Zoufaly A, Stellbrink HJ, Heiden MA, et al. Cumulative HIV viremia during highly active antiretroviral therapy is a strong
predictor of AIDS-related lymphoma. J Infect Dis. 2009;200(1):79-87.

Shaw GM, Harper ME, Hahn BH, et al. HTLV-III infection in brains of children and adults with AIDS encephalopathy. Science.
1985;227(4683):177-182.

Janssen RS, Nwanyanwu OC, Selik RM, et al. Epidemiology of human immunodeficiency virus encephalopathy in the United
States. Neurology. 1992;42(8):1472-1476.

Schmitt FA, Bigley JW, McKinnis R, et al. Neuropsychological outcome of zidovudine (AZT) treatment of patients with AIDS
and AIDS-related complex. N Engl J Med. 1988;319(24):1573-1578.

Robertson KR, Robertson WT, Ford S, et al. Highly active antiretroviral therapy improves neurocognitive functioning. J Acquir
Immune Defic Syndr. 2004;36(1):562-566.

Bhaskaran K, Mussini C, Antinori A, et al. Changes in the incidence and predictors of human immunodeficiency virus-
associated dementia in the era of highly active antiretroviral therapy. Ann Neurol. 2008;63(2):213-221.

Vance D, Wadley V, Crowe M, et al. Cognitive and everyday functioning in younger and older adults with and without HIV (in
press). Clinical Gerontologist.

Robertson KR, Smurzynski M, Parsons TD, et al. The prevalence and incidence of neurocognitive impairment in the HAART
era. AIDS. 2007;21(14):1915-1921.

Munoz-Moreno JA, Fumaz CR, Ferrer MJ, et al. Nadir CD4 cell count predicts neurocognitive impairment in HIV-infected
patients. AIDS Res Hum Retroviruses. 2008;24(10):1301-1307.

The Collaboration of Observational HIV Epidemiological Research Europe (COHERE) study group. Response to combination
antiretroviral therapy: variation by age. AIDS. 2008;22(12):1463-1473.

Nogueras M, Navarro G, Anton E, et al. Epidemiological and clinical features, response to HAART, and survival in HIV-
infected patients diagnosed at the age of 50 or more. BMC Infect Dis. 2006;6:159.

Bosch RJ, Bennett K, Collier AC, et al. Pretreatment factors associated with 3-year (144-week) virologic and immunologic
responses to potent antiretroviral therapy. J Acquir Immune Defic Syndr. 2007;44(3):268-277.

Fahey JL, Taylor JM, Detels R, et al. The prognostic value of cellular and serologic markers in infection with human
immunodeficiency virus type 1. N Engl J Med. 1990;322(3):166-172.

Giorgi JV, Lyles RH, Matud JL, et al. Predictive value of immunologic and virologic markers after long or short duration of
HIV-1 infection. J Acquir Immune Defic Syndr. 2002;29(4):346-355.

Deeks SG, Kitchen CM, Liu L, et al. Immune activation set point during early HIV infection predicts subsequent CD4+ T-cell
changes independent of viral load. Blood. 2004;104(4):942-947.

Giorgi JV, Hultin LE, McKeating JA, et al. Shorter survival in advanced human immunodeficiency virus type 1 infection is
more closely associated with T lymphocyte activation than with plasma virus burden or virus chemokine coreceptor usage. J
Infect Dis. 1999;179(4):859-870.

Hazenberg MD, Otto SA, van Benthem BH, et al. Persistent immune activation in HIV-1 infection is associated with
progression to AIDS. AIDS. 2003;17(13):1881-1888.

Gandhi RT, Spritzler J, Chan E, et al. Effect of baseline- and treatment-related factors on immunologic recovery after initiation
of antiretroviral therapy in HIV-1-positive subjects: results from ACTG 384. J Acquir Immune Defic Syndr. 2006;42(4):426-
434.

Hunt PW, Martin JN, Sinclair E, et al. T cell activation is associated with lower CD4+ T cell gains in human immunodeficiency
virus-infected patients with sustained viral suppression during antiretroviral therapy. J Infect Dis. 2003;187(10):1534-1543.
Neuhaus J, Jacobs DR, Jr., Baker JV, et al. Markers of inflammation, coagulation, and renal function are elevated in adults with
HIV infection. J Infect Dis. 2010;201(12):1788-1795.

Valdez H, Connick E, Smith KY, et al. Limited immune restoration after 3 years' suppression of HIV-1 replication in patients
with moderately advanced disease. AIDS. 2002;16(14):1859-1866.

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents Page 38



77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

January 10, 2011

Robbins GK, Spritzler JG, Chan ES, et al. Incomplete reconstitution of T cell subsets on combination antiretroviral therapy in
the AIDS Clinical Trials Group protocol 384. Clin Infect Dis. 2009;48(3):350-361.

Lange CG, Lederman MM, Medvik K, et al. Nadir CD4+ T-cell count and numbers of CD28+ CD4+ T-cells predict functional
responses to immunizations in chronic HIV-1 infection. AIDS. 2003;17(14):2015-2023.

Palella FJ, Jr., Gange SJ, Benning L, et al. Inflammatory biomarkers and abacavir use in the Women's Interagency HIV Study
and the Multicenter AIDS Cohort Study. AIDS. 2010;24(11):1657-1665.

Rodger AJ, Fox Z, Lundgren JD, et al. Activation and coagulation biomarkers are independent predictors of the development of
opportunistic disease in patients with HIV infection. J Infect Dis. 2009;200(6):973-983.

Centers for Disease Control and Prevention (CDC). Achievements in public health. Reduction in perinatal transmission of HIV
infection--United States, 1985-2005. MMWR Morb Mortal Wkly Rep. 2006;55(21):592-597.

Panel on Treatment of HIV-Infected Pregnant Women and Prevention of Perinatal Transmission. Recommendations for use of
antiretroviral drugs in pregnant HIV-1-infected women for maternal health and interventions to reduce perinatal HIV
transmission in the United States. May 24, 2010:1-117. http://aidsinfo.nih.gov/contentfiles/Perinatal GL.pdf.

Vernazza PL, Troiani L, Flepp MJ, et al. Potent antiretroviral treatment of HI\V-infection results in suppression of the seminal
shedding of HIV. The Swiss HIV Cohort Study. AIDS. 2000;14(2):117-121.

Coombs RW, Reichelderfer PS, Landay AL. Recent observations on HIV type-1 infection in the genital tract of men and
women. AIDS. 2003;17(4):455-480.

Quinn TC, Wawer MJ, Sewankambo N, et al. Viral load and heterosexual transmission of human immunodeficiency virus type
1. Rakai Project Study Group. N Engl J Med. 2000;342(13):921-929.

Tovanabutra S, Robison V, Wongtrakul J, et al. Male viral load and heterosexual transmission of HIV-1 subtype E in northern
Thailand. J Acquir Immune Defic Syndr. 2002;29(3):275-283.

Kayitenkore K, Bekan B, Rufagari J, et al. The impact of ART on HIV transmission among HIV serodiscordant couples. Paper
presented at: XV International AIDS Conference; August 13-18, 2006; Toronto, Canada. Abstract MOKC101.

Reynolds S, Makumbi F, Kagaayi J, et al. ART reduced the rate of sexual transmission of HIV among HIV-discordant couples
in rural Rakai, Uganda. Paper presented at: 16th Conference on Retroviruses and Opportunistic Infections; February 8-11, 2009;
Montreal, Canada. Abstract 52a.

Sullivan P, Kayitenkore K, Chomba E, et al. Reduction of HIV transmission risk and high risk sex while prescribed ART:
Results from discordant couples in Rwanda and Zambia. Paper presented at: 16th Conference on Retroviruses and Opportunistic
Infections; February 8-11, 2009; Montreal, Canada. Abstract 52bLB.

Granich RM, Gilks CF, Dye C, et al. Universal voluntary HIV testing with immediate antiretroviral therapy as a strategy for
elimination of HIV transmission: a mathematical model. Lancet. 2009;373(9657):48-57.

Bunnell R, Ekwaru JP, Solberg P, et al. Changes in sexual behavior and risk of HIV transmission after antiretroviral therapy and
prevention interventions in rural Uganda. AIDS. 2006;20(1):85-92.

Castilla J, Del Romero J, Hernando V, et al. Effectiveness of highly active antiretroviral therapy in reducing heterosexual
transmission of HIV. J Acquir Immune Defic Syndr. 2005;40(1):96-101.

Wilson DP, Law MG, Grulich AE, et al. Relation between HIV viral load and infectiousness: a model-based analysis. Lancet.
2008;372(9635):314-320.

Worm SW, Sabin C, Weber R, et al. Risk of myocardial infarction in patients with HIV infection exposed to specific individual
antiretroviral drugs from the 3 major drug classes: the data collection on adverse events of anti-HIV drugs (D:A:D) study. J
Infect Dis. 2010;201(3):318-330.

Uy J, Armon C, Buchacz K, et al. Initiation of HAART at higher CD4 cell counts is associated with a lower frequency of
antiretroviral drug resistance mutations at virologic failure. J Acquir Immune Defic Syndr. 2009;51(4):450-453.

Freedberg KA, Losina E, Weinstein MC, et al. The cost effectiveness of combination antiretroviral therapy for HIV disease. N
Engl J Med. 2001;344(11):824-831.

Schackman BR, Goldie SJ, Weinstein MC, et al. Cost-effectiveness of earlier initiation of antiretroviral therapy for uninsured
HIV-infected adults. Am J Public Health. 2001;91(9):1456-1463.

Mauskopf J, Kitahata M, Kauf T, et al. HIV antiretroviral treatment: early versus later. J Acquir Immune Defic Syndr.
2005;39(5):562-569.

Chen RY, Accortt NA, Westfall AO, et al. Distribution of health care expenditures for HIV-infected patients. Clin Infect Dis.
2006;42(7):1003-1010.

Willig JH, Abroms S, Westfall AO, et al. Increased regimen durability in the era of once-daily fixed-dose combination
antiretroviral therapy. AIDS. 2008;22(15):1951-1960.

Bicanic T, Meintjes G, Rebe K, et al. Immune reconstitution inflammatory syndrome in HIV-associated cryptococcal
meningitis: a prospective study. J Acquir Immune Defic Syndr. 2009;51(2):130-134.

Phillips P, Bonner S, Gataric N, et al. Nontuberculous mycobacterial immune reconstitution syndrome in HIV-infected patients:
spectrum of disease and long-term follow-up. Clin Infect Dis. 2005;41(10):1483-1497.

Velasco M, Castilla V, Sanz J, et al. Effect of simultaneous use of highly active antiretroviral therapy on survival of HIV
patients with tuberculosis. J Acquir Immune Defic Syndr. 2009;50(2):148-152.

Abdool Karim SS, Naidoo K, Grobler A, et al. Timing of initiation of antiretroviral drugs during tuberculosis therapy. N Engl J
Med. 2010;362(8):697-706.

Kaplan JE, Benson C, Holmes KH, et al. Guidelines for prevention and treatment of opportunistic infections in HIV-infected
adults and adolescents: recommendations from CDC, the National Institutes of Health, and the HIV Medicine Association of the
Infectious Diseases Society of America. MMWR Recomm Rep. 2009;58(RR-4):1-207.

Lu M, Safren SA, Skolnik PR, et al. Optimal recall period and response task for self-reported HIV medication adherence. AIDS
Behav. 2008;12(1):86-94.

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents Page 39


http://aidsinfo.nih.gov/contentfiles/PerinatalGL.pdf�

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

January 10, 2011

Simoni JM, Kurth AE, Pearson CR, et al. Self-report measures of antiretroviral therapy adherence: A review with
recommendations for HIV research and clinical management. AIDS Behav. 2006;10(3):227-245.

Bisson GP, Gross R, Bellamy S, et al. Pharmacy refill adherence compared with CD4 count changes for monitoring HIV-
infected adults on antiretroviral therapy. PLoS Med. 2008;5(5):e1009.

Kalichman SC, Amaral CM, Cherry C, et al. Monitoring medication adherence by unannounced pill counts conducted by
telephone: reliability and criterion-related validity. HIV Clin Trials. 2008;9(5):298-308.

Moss AR, Hahn JA, Perry S, et al. Adherence to highly active antiretroviral therapy in the homeless population in San
Francisco: a prospective study. Clin Infect Dis. 2004;39(8):1190-1198.

Hunt PW, Brenchley J, Sinclair E, et al. Relationship between T cell activation and CD4+ T cell count in HIV-seropositive
individuals with undetectable plasma HIV RNA levels in the absence of therapy. J Infect Dis. 2008;197(1):126-133.
Choudhary SK, Vrisekoop N, Jansen CA, et al. Low immune activation despite high levels of pathogenic human
immunodeficiency virus type 1 results in long-term asymptomatic disease. J Virol. 2007;81(16):8838-8842.

Egger M. Outcomes of ART in resource-limited and industrialized countries. Paper presented at: 14th Conference on
Retroviruses and Opportunistic Infections; 2007; Los Angeles, CA. Abstract 62.

Wolbers M, Bucher HC, Furrer H, et al. Delayed diagnosis of HIV infection and late initiation of antiretroviral therapy in the
Swiss HIV Cohort Study. HIV Med. 2008;9(6):397-405.

Grigoryan A, Hall HI, Durant T, et al. Late HIV diagnosis and determinants of progression to AIDS or death after HIV
diagnosis among injection drug users, 33 US States, 1996-2004. PLoS One. 2009;4(2):e4445.

Centers for Disease Control and Prevention (CDC). Late HIV testing - 34 states, 1996-2005. MMWR Morb Mortal Wkly Rep.
2009;58(24):661-665.

Branson BM, Handsfield HH, Lampe MA, et al. Revised recommendations for HIV testing of adults, adolescents, and pregnant
women in health-care settings. MMWR Recomm Rep. 2006;55(RR-14):1-17.

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents Page 40



January 10, 2011

What to Start: Initial Combination Regimens for

the Antil'etI‘OVil’al-NaiVC Patient (Updated January 10, 2011)

Panel’s Recommendations:

e The Panel recommends the following as preferred regimens for antiretroviral (ARV)-naive patients:
o efavirenz/tenofovir/emtricitabine (EFV/TDF/FTC) (Al)
0 ritonavir-boosted atazanavir + tenofovir/emtricitabine (ATV/r + TDF/FTC) (Al)
0 ritonavir-boosted darunavir + tenofovir/emtricitabine (DRV/r + TDF/FTC) (Al)
o0 raltegravir + tenofovir/emtricitabine (RAL + TDF/FTC) (Al)

e A list of Panel-recommended alternative and acceptable regimens can be found in Table 5a and Table
5b.

e Selection of a regimen should be individualized based on virologic efficacy, toxicity, pill burden, dosing
frequency, drug-drug interaction potential, resistance-testing results, and comorbid conditions.

e Based on individual patient characteristics and needs, in some instances, an alternative regimen may
actually be a preferred regimen for a patient.

Rating of Recommendations: A = Strong; B = Moderate; C = Optional
Rating of Evidence: | = data from randomized controlled trials; 11 = data from well-designed nonrandomized trials or observational
cohort studies with long-term clinical outcomes; 111 = expert opinion

There are more than 20 approved ARV drugs in 6 mechanistic classes with which to design combination regimens.
These 6 classes include the nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs), non-nucleoside reverse
transcriptase inhibitors (NNRTIs), protease inhibitors (PIs), fusion inhibitors (FIs), CCR5 antagonists, and integrase
strand transfer inhibitors (INSTIs).

The Panel provides recommendations for preferred, alternative, and acceptable regimens; regimens that may be
acceptable but more definitive data are needed; and regimens that may be acceptable but should be used with caution
(Tables 5a and 5b). Potential advantages and disadvantages of the components recommended as initial therapy for
ARV-naive patients are listed in Table 6 to guide prescribers in choosing the regimen best suited for an individual
patient. A list of agents or components not recommended for initial treatment can be found in Table 7.

CONSIDERATIONS WHEN SELECTING A FIRST ANTIRETROVIRAL REGIMEN FOR
ANTIRETROVIRAL THERAPY-NAIVE PATIENTS

Data Used for Making Recommendations

The Panel reviews clinical trial data published in peer-reviewed journals and data prepared by manufacturers for Food
and Drug Administration (FDA) review. In selected cases, data presented in abstract format in major scientific
meetings also are reviewed. The first criterion for selection is published information from a randomized, prospective
clinical trial with an adequate sample size that demonstrates durable viral suppression and immunologic enhancement
(as evidenced by increase in CD4 count). Few of these trials include clinical endpoints, such as development of AIDS-
defining illness or death. Thus, assessment of regimen efficacy and potency is primarily based on surrogate marker
endpoints (HIV RNA and CD4 responses). The Panel reviewed data from randomized clinical trials to arrive at
preferred, alternative, or acceptable ratings in Tables 5a and 5b. “Preferred regimens” are those studied in
randomized controlled trials and shown to have optimal and durable virologic efficacy, favorable tolerability and
toxicity profiles, and ease of use. “Alternative regimens” are those regimens that are effective but have potential
disadvantages when compared to preferred regimens. On the basis of individual patient characteristics and needs, a
regimen listed as an alternative may actually be the preferred regimen in certain situations. Some regimens are
classified as “Acceptable Regimens™ because of reduced virologic activity, lack of efficacy data from large clinical
trials, or other factors (such as greater toxicities, requiring additional testing, pill burden, or drug interaction potential)
compared with preferred or alternative regimens.
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Lastly, the Panel classified several regimens as “regimens that are acceptable but should be used with caution” because
of some safety or efficacy concerns explained in Table 5b.

Factors to Consider When Selecting an Initial Regimen

Regimen selection should be individualized and should be based on a number of factors, including:

e comorbid conditions (e.g., cardiovascular disease, chemical dependency, liver disease, psychiatric
disease, renal diseases, or tuberculosis);

e potential adverse drug effects;

e potential drug interactions with other medications;

e pregnancy or pregnancy potential;

o results of genotypic drug-resistance testing;

e gender and pretreatment CD4 count if considering nevirapine (NVP);

e HLA-B*5701 testing if considering abacavir (ABC);

e coreceptor tropism assay if considering maraviroc (MVC);

e patient adherence potential; and

e convenience (e.g., pill burden, dosing frequency, and food and fluid considerations).

Considerations for Therapies

A listing of characteristics (i.e., dosing, pharmacokinetics, and common adverse effects) of individual ARV agents can
be found in Appendix B, Tables 1-6. Additionally, Appendix B, Table 7 provides clinicians with ARV dosing
recommendations for patients who have renal or hepatic insufficiency.

Possible regimens include combinations of two NRTIs with an NNRT], a Pl (preferably boosted with ritonavir
[RTV]), an INSTI (namely raltegravir [RAL]) or a CCR5 antagonist (namely MVC). In clinical trials, NNRTI-,
Pl-, INSTI-, or CCR5 antagonist-based regimens have all resulted in suppression of HIV RNA levels and CD4 cell
increases in a large majority of patients [1-7]. Some comparative data are available. (See below.)

Tables 5a and 5b include the Panel’s recommendations for initial therapy.
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Table 5a. Preferred and Alternative Antiretroviral Regimens for Antiretroviral
Therapy-Naive Patients (Updated January 10, 2011)

Selection of a regimen should be individualized based on virologic efficacy, toxicity, pill burden, dosing frequency, drug-drug interaction
potential, resistance testing results, and comorbid conditions. Refer to Table 6 for a list of advantages and disadvantages and Appendix
B, Tables 1-6 for dosing information for individual ARV agents listed below. The regimens in each category are listed in alphabetical

order.

Preferred Regimens (Regimens with optimal and durable efficacy, favorable tolerability and toxicity profile, and ease of use)
The preferred regimens for nonpregnant patients are arranged by order of FDA approval of components other than nucleosides,

thus, by duration of clinical experience.

NNRTI-Based Regimen
e EFV/TDF/FTC!(Al)

Pl-Based Regimens (in alphabetical order)
e ATVIr+ TDF/FTC! (Al)

e DRVI/r (once daily) + TDF/FTC! (Al)

INSTI-Based Regimen
e RAL + TDF/FTC! (Al)

Preferred Regimen? for Pregnant Women
e LPVIr (twice daily) + ZDV/3TC? (Al)

Comments

EFV should not be used during the first trimester of pregnancy
or in women trying to conceive or not using effective and
consistent contraception.

ATV/r should not be used in patients who require >20 mg
omeprazole equivalent per day. Refer to Table 15a for dosing
recommendations regarding interactions between ATV/r and
acid-lowering agents.

Alternative Regimens (Regimens that are effective and tolerable but have potential disadvantages compared with preferred regimens.

An alternative regimen may be the preferred regimen for some patients.)

NNRTI-Based Regimens (in alphabetical order)
e EFV + (ABC or ZDV)/3TC! (BI)

o NVP +ZDV/3TC! (BI)

Pl1-Based Regimens (in alphabetical order)
e ATV/r+ (ABC or ZDV)/3TC! (BI)

e FPVI/r (once or twice daily) + either [(ABC or ZDV)/3TCY] or
TDF/FTC! (BI)

e LPVI/r (once or twice daily) + either [(ABC or ZDV)/3TC] or
TDF/FTC! (BI)

Comments

NVP

e NVP should not be used in patients with moderate to
severe hepatic impairment (Child-Pugh B or C)°

o NVP should not be used in women with pre-ARV
CD4 count >250 cells/mm® or men with pre-ARV
CD4 count >400 cells/mm®,

ABC

e ABC should not be used in patients who test positive for
HLA-B*5701.

e Use ABC with caution in patients with high risk of
cardiovascular disease or with pretreatment
HIV RNA >100,000 copies/mL. (See text.)

Once-daily LPV/r is not recommended in pregnant women.

3TC may substitute for FTC or vice versa.

2For more detailed recommendations on ARV use in an HIV-infected pregnant woman, refer to the Perinatal Guidelines available at

http://aidsinfo.nih.gov/quidelines.
®Refer to Appendix B, Table 7 for the criteria for Child-Pugh classification.

The following combinations in the recommended list above are available as fixed-dose combination formulations: ABC/3TC, EFV/TDF/FTC, LPVIr,

TDF/FTC, and ZDV/3TC.

Acronyms: 3TC = lamivudine, ABC = abacavir, ATV = atazanavir, ATV/r = atazanavir/ritonavir, DRV = darunavir, DRV/r = darunavir/ritonavir,
EFV = efavirenz, FPV = fosamprenavir, FPV/r = fosamprenavir/ritonavir, FTC = emtricitabine, INSTI = integrase strand transfer inhibitor, LPV =
lopinavir, LPV/r = lopinavir/ritonavir, NNRTI = non-nucleoside reverse transcriptase inhibitor, NRTI = nucleos(t)ide reverse transcriptase inhibitor,
NVP = nevirapine, Pl = protease inhibitor, RAL = raltegravir, TDF = tenofovir, ZDV = zidovudine
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Table 5b. Acceptable Antiretroviral Regimens for Treatment-Naive Patients

(Updated January 10, 2011)

Acceptable Regimens (CI) (Regimens that may be selected for some patients but are less satisfactory than preferred or alternative
regimens) and Regimens that may be Acceptable but more definitive data are needed (CI11)

NNRTI-Based Regimen
e EFV +ddl+ (3TC or FTC) (CI)

P1-Based Regimens
e ATV + (ABC or ZDV)/3TC! (CI)

DRV/r + (ABC or ZDV)/3TCE (CI11)

INSTI1-Based Regimen
e RAL + (ABC or ZDV)/3TC! (CIII)

CCR5 Antagonist-Based Regimens
e MVC +ZDV/3TC* (Cl)
e« MVC + TDF/FTC! or ABC/3TC* (CIII)

Comments
EFV + ddl + (FTC or 3TC) has only been studied in small clinical
trials.

ATVIr is generally preferred over ATV. Unboosted ATV may be used
when RTV boosting is not possible.

MVC
Tropism testing should be performed before initiation of therapy; only
patients found to have only CCR5-tropic virus are candidates for MVC.

Regimens that may be acceptable but should be used with caution (Regimens that have demonstrated virologic efficacy
in some studies but have safety, resistance, or efficacy concerns. See comments below.)

NNRTI-Based Regimens
e NVP+ ABC/3TC! (ClII)

e NVP+ TDF/FTC! (CIII)

P1-Based Regimens
e FPV + [(ABC or ZDV)/3TC* or TDF/FTC*] (CIII)

e SQV/r+ TDF/FTC!(CI)
e SQVIr+ (ABC or ZDV)/3TC" (CIII)

Comments
Use NVP and ABC together with caution because both can cause HSRs
within first few weeks after initiation of therapy.

Early virologic failure with high rates of resistance has been reported in
some patients receiving NVP + TDF + (3TC or FTC). Larger clinical
trials are currently in progress.

FPV/r is generally preferred over unboosted FPV. Virologic failure with
unboosted FPV-based regimen may select mutations that confer cross
resistance to DRV.

SQVI/r
e SQV/r was associated with PR and QT prolongation in a healthy
volunteer study.
e Baseline ECG is recommended before initiation of SQV/r.
e SQVI/r is not recommended in patients with any of the following:
1. pretreatment QT interval >450 msec
2. refractory hypokalemia or hypomagnesemia
3. concomitant therapy with other drugs that prolong QT interval
4.  complete AV block without implanted pacemaker
5.  risk of complete AV block

3TC maybe substituted with FTC or vice versa.

Acronyms: 3TC = lamivudine, ABC = abacavir, ATV = atazanavir, ATV/r = atazanavir/ritonavir, AV = atrioventricular, ddl = didanosine,

DRV = darunavir, DRV/r = darunavir/ritonavir, ECG = electrocardiogram, EFV = efavirenz, FPV = fosamprenavir, FPV/r = fosamprenavir/ritonavir,

FTC = emtricitabine, HSR = hypersensitivity reaction, INSTI = integrase strand transfer inhibitor, msec = millisecond, MVC = maraviroc,

NNRTI = non-nucleoside reverse transcriptase inhibitor, NVP = nevirapine, Pl = protease inhibitor, RAL = raltegravir, RTV = ritonavir, SQV = saquinavir,

SQV/r = saquinavir/ritonavir, TDF = tenofovir, ZDV = zidovudine
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NNRTI- versus PI- versus INSTI- versus CCR5 Antagonist-Based Regimens

EFV-based regimens have been compared with a variety of other regimens in clinical trials, including boosted or
unboosted Pl-based, RAL-based, and MVC-based regimens [3-9]. No regimen has proven superior to EFV-based
regimens with respect to virologic responses.

NNRTI- versus P1-Based Regimens

RTV-boosted Pl-based regimens have shown good virologic and immunologic responses but are often associated with
more gastrointestinal symptoms, whereas EFV-based regimens are associated with more rash and central nervous
system adverse effects. Both types of regimens may be associated with hepatic transaminase elevations [10].

Drug resistance to most Pls requires multiple mutations in the HIV protease gene, and it seldom develops after early
virologic failure [11], especially when RTV boosting is used. Resistance to EFV or NVP, however, is conferred by a
single mutation in the reverse transcriptase gene, and it develops rapidly after virologic failure [11]. An estimated 8% of
newly infected patients in the United States carry NNRTI-resistant viruses [12]. Because of the concern for primary
resistance in the ART-naive population, genotypic testing results should be used to guide the selection of the initial ARV
regimen. (See Drug-Resistance Testing.) In terms of convenience, the coformulated tablet of TDF, FTC, and EFV
allows for once-daily dosing with a single tablet. Most Pl-based regimens include RTV, may be dosed once or twice
daily, and generally require more pills in the regimen, although the pill burden associated with Pl-based regimens has
decreased when compared with older Pls (for example, nelfinavir [NFV]or indinavir [IDV]). Drug-drug interactions are
important with both kinds of regimens, but more clinically significant interactions are seen with RTV-boosted Pl
regimens.

Other Treatment Options

Another option for initial therapy is the combination of TDF, FTC, and RAL [6]. This combination has shown similar
virologic efficacy as compared with a combination of TDF, FTC, and EFV up to 96 weeks [13] and is generally well
tolerated. There are no clinical trial data comparing INSTI-based with Pl-based regimens. RAL requires twice-daily
dosing, has a low genetic barrier for selection of resistance mutations, and has had relatively limited use with other
dual-NRTI combinations. MV C has been approved for use in ART-naive patients, based on data from the MERIT
study comparing MV C/zidovudine (ZDV)/lamivudine (3TC) with EFV/ZDV/3TC [7].

The discussions below focus on the rationale for the Panel’s recommendations, based on the efficacy, safety, and other
characteristics of different agents within the individual drug classes.

NNRTI-BASED REGIMENS (1 NNRTI + 2 NRTIS)

Summary: NNRTI-Based Regimens
Four NNRTIs (delavirdine [DLV], EFV, etravirine [ETR], and NVP) are currently FDA approved.

NNRTI-based regimens have demonstrated virologic potency and durability. The major disadvantages of currently available
NNRTIs involve prevalence of NNRTI-resistant viral strains in ART-naive patients [12, 14-16] and the low genetic barrier
of NNRTIs for development of resistance. Resistance testing should be performed for ART-naive patients to guide therapy
selection. (See Drug-Resistance Testing.) The first three approved NNRTIs (i.e., DLV, EFV, NVP) require only a single
mutation to confer resistance, and cross resistance affecting these three NNRTIs is common. ETR, an NNRTI approved for
ART-experienced patients, has in vitro activity against some viruses with mutations that confer resistance to DLV, EFV, and
NVP [17].

On the basis of clinical trial results and safety data, the Panel recommends either EFV or NVP as the NNRTI for initial
ART. In most instances, EFV is preferred, based on its potency and tolerability (as discussed below). EFV should not be
used in pregnant women (especially during the first trimester) or in women of childbearing potential who are planning to
conceive or who are sexually active with men and not using effective and consistent contraception.
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NVP may be used as an alternative to EFV for the initial NNRTI-based regimen in women with pretreatment CD4
counts <250 cells/mm? or in men with pretreatment CD4 counts <400 cells/mm? (BI). (See discussion below.)

Among these four agents, DLV is dosed three times daily, has the least supportive clinical trial data, and appears to have
the least antiviral activity. As such, DLV is not recommended as part of an initial regimen (BI11). ETR has not been
studied in large, randomized trials in ART-naive participants. Thus, ETR cannot be recommended as part of initial
therapy (BIII).

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

EFV as Preferred NNRTI

Large randomized, controlled trials and cohort studies of ART-naive patients have demonstrated potent viral
suppression in EFV-treated patients; a substantial proportion of these patients had HIV RNA <50 copies/mL during up
to 7 years of follow-up [1-2, 18]. Studies that compared EFV-based regimens with other regimens demonstrated the
combination of EFV with two NRTIs was superior virologically to some Pl-based regimens, including indinavir (IDV)
[3], ritonavir-boosted lopinavir (LPV/r) [4], and nelfinavir (NFV) [8] and to triple-NRTI-based regimens of ABC,
ZDV, and 3TC or ABC, TDF, and 3TC [19-20]. EFV-based regimens also had comparable virologic activity when
compared with NVP- [21-22], atazanavir (ATV)- [5], RAL- [6], or MVVC-based [7] regimens.

The ACTG 5142 study randomized patients to receive two NRTIs together with either EFV or LPV/r (or an NRTI-
sparing regimen of EFV and LPV/r) [4]. The dual-NRTI and EFV regimen was associated with a better virologic
response than the dual-NRTI and LPV/r regimen at 96 weeks, whereas the dual-NRTI with LPV/r regimen was
associated with a better CD4 response and less drug resistance after virologic failure.

The 2NN trial compared EFV with NVP, both given with stavudine (d4T) and 3TC, in ART-naive patients. Virologic
responses were similar for both drugs, although NVP was associated with greater toxicity and did not meet criteria for
noninferiority compared with EFV [21].

Two major limitations of EFV are its central nervous system adverse effects, which usually resolve over a few weeks,
and its potential teratogenic effects. In animal reproductive studies, EFV caused major congenital anomalies in the
central nervous system in nonhuman primates at drug exposure levels similar to those achieved in humans [23]. Several
cases of neural tube defects in human newborns of mothers exposed to EFV during the first trimester of pregnancy
have been reported [24-25]. Therefore, EFV is not recommended in pregnant women during the first trimester of
pregnancy or in women with high pregnancy potential (women of childbearing potential who are trying to conceive or
who are sexually active with men and are not using effective and consistent contraception) (Alll).

Studies that use EFV and dual-NRTI combinations (ABC, didanosine [ddl], d4T, TDF, or ZDV together with FTC or
3TC) show durable virologic activity, although there may be differences among the various combinations chosen. (See
Dual-NRTI Options.) A single tablet coformulated with TDF, FTC, and EFV provides one-tablet, once-daily dosing
and is currently the preferred NNRTI-based regimen (Al).

NVP as Alternative NNRTI

In the 2NN trial, 70% of participants in the EFV arm and 65.4% in the twice-daily NVP arm had virologic suppression
(defined as HIV RNA <50 copies/mL) at 48 weeks. This difference did not reach criteria necessary to demonstrate
noninferiority of NVP [21]. Two deaths were attributed to NVP use. One resulted from fulminant hepatitis and one
from staphylococcal sepsis as a complication of Stevens-Johnson syndrome.

In a randomized controlled trial, NVP was found to be noninferior to boosted ATV when combined with TDF/FTC
[26]. This study enrolled only women and men with CD4 counts <250 cells/mm? and <400 cells/mm?, respectively,
the threshold recommended to reduce the incidence of hepatic toxicity (see below). Three smaller studies (n <100)
have suggested more virologic failures than would be expected in ART-naive participants who receive NVP plus TDF
and either 3TC or FTC [27-29]. Pending published results from randomized trials, clinicians should closely monitor
virologic responses if using this combination (CI11).
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Serious hepatic events have been observed when NVP was initiated in ART-naive patients. These events generally
occur within the first few weeks of treatment. In addition to experiencing elevated serum transaminases, approximately
half of the patients also develop skin rash, with or without fever or flu-like symptoms. Retrospective analysis of
reported events suggests that women with higher CD4 counts appear to be at highest risk [30-31]. A 12-fold higher
incidence of symptomatic hepatic events was seen in women (including pregnant women) with CD4 counts >250
cells/mm? at the time of NVP initiation compared with women with CD4 counts <250 cells/mm? (11.0% vs. 0.9%). An
increased risk was also seen in men with pretreatment CD4 counts >400 cells/mm? compared with men with
pretreatment CD4 counts <400 cells/mm?® (6.3% vs. 1.2%). Most of these patients had no identifiable underlying
hepatic abnormalities. In some cases, hepatic injuries continued to progress despite discontinuation of NVP [31-32]. In
contrast, other studies have not shown an association between baseline CD4 counts and severe NVP hepatotoxicity [33-
34]. Symptomatic hepatic events have not been reported with single-dose NVP given to mothers or infants for
prevention of perinatal HIV infection.

On the basis of the earlier safety data, the Panel recommends that NVP may be considered as an alternative to EFV as
initial therapy for women with pretreatment CD4 counts <250 cells/mm? or in men with CD4 counts <400 cells/mm®.
Patients who experience CD4 count increases to levels above these thresholds as a result of NVVP-containing therapy
can safely continue therapy without an increased risk of adverse hepatic events [35].

At the initiation of NVP, a 14-day lead-in period at a dosage of 200 mg once daily should be instituted before
increasing to the maintenance dosage of 200 mg twice daily. Some experts recommend monitoring serum
transaminases at baseline, prior to and 2 weeks after dose escalation, and then monthly for the first 18 weeks. Clinical
and laboratory parameters should be assessed at each visit.

PI-BASED REGIMENS (RTV-BOOSTED OR UNBOOSTED PI + 2 NRTIS)

Summary: Pl-Based Regimens

Pl-based regimens have demonstrated more virologic potency and durability and higher barriers to resistance than
NNRTI- and INSTI-based regimens. In patients who experience virologic failure while on their first PI-based regimen,
few or no Pl mutations are detected at failure. Each PI has its own virologic potency, adverse effect profile, and
pharmacokinetic properties. The characteristics, advantages, and disadvantages of each Pl can be found in Table 6 and
Appendix B, Table 3. In selecting a boosted Pl-based regimen for an ART-naive patient, clinicians should consider
factors such as dosing frequency, food requirements, pill burden, daily RTV dose, drug interaction potential, baseline
lipid profile, toxicity profile of the individual PI, and pregnancy status. (See the Perinatal Guidelines for specific
recommendations in pregnancy [36].)

A number of metabolic abnormalities, including dyslipidemia and insulin resistance, have been associated with P1 use.
The currently available Pls differ in their propensity to cause these metabolic complications, which are also dependent
on the dose of RTV used as a pharmacokinetic boosting agent. Some studies have suggested that LPV/r, IDV,
fosamprenavir (FPV), or FPV/r may be associated with increased rates of myocardial infarction (MI) or stroke [37-38].
It should be noted that in both studies, there were too few patients receiving ATV/r or DRV/r to be included in the
analysis. Ritonavir-boosted saquinavir (SQV/r) can prolong the PR and QT intervals on electrocardiogram (ECG). The
degree of QT prolongation is greater than that seen with some other boosted Pls. Therefore, SQV/r should be used
with caution in patients at risk of or who use concomitant drugs that may potentiate these ECG abnormalities [39].

The potent inhibitory effect of RTV on the cytochrome P (CYP) 450 3A4 isoenzyme has allowed the addition of low-
dose RTV to other Pls as a pharmacokinetic booster to increase drug exposure and prolong plasma half-life of the
active PI. This allows for reduced dosing frequency and/or pill burden, which may improve overall adherence to the
regimen. The increased trough concentration (Cpi,) may improve the ARV activity of the primary PI, which can be
beneficial when the patient harbors HIV strains with reduced susceptibility to the PI [40-42] and also may contribute
to the lower risk of resistance upon virologic failure compared with unboosted Pls. The 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 RTV. In patients without pre-existing PI resistance, there is growing support for the use of once-daily

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents Page 47


http://aidsinfo.nih.gov/contentfiles/PerinatalGL.pdf�

January 10, 2011

boosted Pl regimens that use only 100 mg per day of RTV because they tend to cause fewer gastrointestinal side
effects and less metabolic toxicity than regimens that use RTV at a dose of 200 mg per day. In the case of RTV-
boosted darunavir (DRV) (800/100 mg once daily) and ATV (300/100 mg once daily), there are large head-to-head
trials demonstrating noninferiority or superiority compared with LPV/r, with less gastrointestinal and lipid toxicity.

The Panel uses the following criteria to distinguish between preferred versus alternative Pls in ART-naive patients: (1)
demonstrated superior or noninferior virologic efficacy when compared with at least one other Pl-based regimen, with
at least published 48-week data; (2) RTV-boosted P1 with no more than 100 mg of RTV per day; (3) once-daily
dosing; (4) low pill count; and (5) good tolerability. Using these criteria, the Panel recommends ATV + RTV (once
daily) (Al) and DRV + RTV (once daily) (Al) as preferred Pls.

Preferred Pl Components (in alphabetical order, by active Pl component)

RTV-Boosted ATV (ATV/r). RTV boosting of ATV, given as two pills once daily, enhances the concentrations of
ATV and improves virologic activity compared with unboosted ATV in a clinical trial [43].

The CASTLE study compared once-daily ATV/r with twice-daily LPV/r, each in combination with TDF/FTC, in 883
ARV-naive participants. In this open-label, noninferiority study, analysis at 48 weeks [44] and at 96 weeks [45]
showed similar virologic and CD4 responses of the two regimens. More hyperbilirubinemia and less gastrointestinal
toxicity were seen in the ATV/r arm. This study supports the designation of ATV/r + TDF/FTC as a preferred
regimen.

The main adverse effect associated with ATV/RTV is indirect hyperbilirubinemia, with or without jaundice or scleral
icterus, but without concomitant hepatic transaminase elevations. Several cases of nephrolithiasis have also been
reported in patients who received RTV-boosted or unboosted ATV [46]. ATV/RTV requires acidic gastric pH for
dissolution. Thus, concomitant use of drugs that raise gastric pH, such as antacids, H, antagonists, and particularly
proton pump inhibitors, may impair absorption of ATV. Table 15a provides recommendations for how to use RTV-
boosted ATV with these agents.

RTV-Boosted DRV (DRV/r). The ARTEMIS study compared DRV/r (800/100 mg once daily, three pills per day)
with LPV/r (once or twice daily), both in combination with TDF/FTC, in a randomized, open-label, noninferiority
trial. The study enrolled 689 ART-naive participants. At 48 weeks, DRV/r was noninferior to LPV/r. The virologic
response rates were lower in the LPV/r arm among those participants whose baseline HIV RNA levels were >100,000
copies/mL. Grades 2 to 4 adverse events, primarily diarrhea, were seen more frequently in LPV/r recipients [47]. At
96 weeks, virologic response to DRV/r was superior to response with LPV/r [48].

Alternative PI Components (in alphabetical order, by active Pl component)

RTV-Boosted FPV (FPV/r) (once or twice daily). FPV/r is recommended as an alternative PI. The KLEAN trial
compared twice-daily FPV/r with LPV/r, each in combination with ABC and 3TC, in ART-naive patients. At Weeks 48
and 144, similar percentages of subjects achieved viral loads of <400 copies/mL [49-50]. Clinical and laboratory
adverse events did not differ between the regimens. In this study of ART-naive participants, twice-daily FPV/r was
noninferior to twice-daily LPV/r. In the KLEAN study, the occurrence of metabolic adverse effects was similar with
boosted FPV and with LPV/r. Based on the above criteria for preferred Pls that favor once-daily regimens with no more
than 100 mg/day of RTV, twice-daily FPV is now considered an alternative choice.

In a study comparing once-daily FPV/r (1,400 mg with RTV 200 mg once daily) with NFV [51], similar virologic
efficacy was reported in both arms. A comparative trial of once-daily FPV/r (1,400/100 mg) with once-daily ATV/r,
both in combination with TDF/FTC, was conducted in 106 ARV-naive participants [52]. Similar virologic and CD4
benefits were seen with both regimens. The small sample size of this study precludes the assessment of superior or
noninferior virologic efficacy required for a preferred PI. Collectively, FPV/r regimens, with once- or twice-daily
dosing, are recommended as alternatives.

RTV-Boosted LPV (LPV/r) (coformulated) (BI). LPV/r is the only available coformulated boosted PI. It can be
given once or twice daily. However, the need for 200 mg/day of RTV, and the higher rate of gastrointestinal side
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effects and hyperlipidemia when compared with boosted Pls using RTV 100 mg/day, make it an alternative rather than
preferred P for ART-naive patients. Early studies showed that LPV/r was superior to NFV in maintaining suppressed
viral loads [53]. A 7-year follow-up study of LPV/r and two NRTIs showed sustained virologic suppression in patients
who were maintained on the originally assigned regimen [54]. Results of clinical trials that compared LPV/r with
ATV/r, DRV/r, FPVI/r, or SQV/r are discussed in the respective sections of this document. The ACTG 5142 study
showed that the regimen of twice-daily LPV/r plus two NRTIs had decreased virologic efficacy when compared with
EFV plus two NRTIs. However, the CD4 response was greater with LPV/r, and there was less drug resistance
associated with virologic failure [4].

Several trials have evaluated different formulations and dosages of LPV/r administered once or twice daily [47, 55-56].
In the largest trial that compared once-daily with twice-daily LPV/r, both in combination with TDF/FTC, 664 ART-
naive participants were randomized to receive once- or twice-daily soft-gel capsules or once- or twice-daily tablets for
8 weeks; at Week 8, all participants received the tablet formulation and maintained their same randomized dosing
schedule [57]. At Week 48, 77% of once-daily and 76% of twice-daily LPV/r recipients achieved viral loads <50
copies/mL. Rates of moderate to severe drug-related diarrhea were similar between the two groups. In addition to
diarrhea, major adverse effects of LPV/r include insulin resistance and hyperlipidemia, especially
hypertriglyceridemia; these required pharmacologic management in some patients. In the D:A:D and French
observational cohorts, cumulative use of LPV/r was associated with a slightly increased risk of MI [37-38]. Once-daily
LPV/r should not be used in patients who have HIV mutations associated with PI resistance because higher LPV
trough levels may be required to suppress resistant virus. LPV/r given twice daily is the preferred PI for use in
pregnant women [36]. Once-daily dosing should not be used in this situation, especially during the third trimester,
when LPV levels are expected to decline. For more detailed information regarding ART drug choices and related
issues in pregnancy, see the Perinatal Guidelines [36].

Acceptable PI-Based Component

ATV. Unboosted ATV is given once daily and has fewer adverse effects on lipid profiles than other available Pls.
Three studies compared ATV-based combination regimens with either NFV- or EFV-based regimens. These studies
established similar virologic efficacy among ATV 400 mg once daily and both comparator treatment groups in ARV-
naive patients after 48 weeks of therapy [5, 43, 58-59]. The ACTG 5175 trial compared three regimens in ART-naive
patients. The Data Safety Monitoring Board for this trial recommended that participants be unblinded and switched to
alternative therapy if they were randomized to ATV + enteric-coated ddl + FTC because of an inferior virologic
response when compared with the other two arms—once-daily EFV plus either ZDV/3TC (twice daily) or TDF/FTC
(once daily) [60]. If unboosted ATV is prescribed for an ART-naive patient, clinicians should consider using a dual-
NRTI backbone other than ddl + FTC (or 3TC).

Unboosted ATV may be an initial therapy for patients when a once-daily regimen without RTV is desired and for
patients with underlying risk factors indicating that hyperlipidemia may be particularly undesirable. ATV should be
used with RTV-boosting if TDF or EFV are used concomitantly because these two agents can lower the concentrations
of ATV. ATV requires acidic gastric pH for dissolution. Thus, concomitant use of drugs that raise gastric pH, such as
antacids, H, antagonists, and proton pump inhibitors, may significantly impair ATV absorption. Proton pump inhibitors
should not be used in patients who are taking unboosted ATV. H; antagonists and antacids should be used with caution
and with careful dose separation. (See Tables 14 and 15a.)

Pl Components that May be Acceptable but Should be Used with Caution (in alphabetical
order, by active Pl component)

FPV. In a study comparing unboosted FPV given twice daily with NFV, more participants randomized to FPV
achieved viral suppression at 48 weeks than participants assigned to NFV, and greater differences were seen in those
who had pretreatment viral loads >100,000 copies/mL [61]. However, virologic failure on unboosted FPV may select
for resistance mutations that confer cross resistance to DRV [62-63], a Pl with an important role in management of
ART-experienced patients. As such, FPV/r is preferred over unboosted FPV, and the unboosted strategy should be used
with caution.
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RTV-Boosted SQV (SQV/r). The GEMINI study compared SQV/r (1,000/100 mg twice daily) with LPV/r, both given
twice daily, in combination with TDF/FTC given once daily, in 337 ART-naive participants who were monitored over
48 weeks. Similar levels of viral suppression and increases in CD4 counts were seen in both arms [64]. Triglyceride
levels were higher in the LPV/r arm. The SQV/r regimen has a higher pill burden and requires twice-daily dosing and
200 mg of RTV. In a healthy volunteer study, SQV/r use was associated with increases in both QT and PR intervals.
The degree of QT prolongation was greater than that seen with some other boosted Pls. Rare cases of torsades de
pointes and complete heart block have been reported in post-marketing surveillance. Based on these findings, an ECG
is recommended prior to initiation of SQV/r. SQV/r is not recommended for patients with any of the following
conditions: documented congenital or acquired QT prolongation, pretreatment QT interval of >450 milliseconds
(msec), refractory hypokalemia or hypomagnesemia, complete atrioventricular (AV) block without implanted
pacemakers, at risk of complete AV block, or receiving other drugs that prolong QT interval [39]. Based on these
restrictions and because there are several other preferred or alternative Pl options, the Panel recommends that SQV/r
may be acceptable but should be used with caution in selected ARV-naive patients. (See Table 5b for rating.)

INSTI-BASED REGIMENS (INSTI + 2 NRTISs)

RAL. RAL is an INSTI that is approved for use in ART-naive patients, based on results of STARTMRK, a Phase Il
study that compared RAL (400 mg twice daily) with EFV (600 mg once daily), each in combination with TDF/FTC, in
ART-naive subjects. This multinational double-blind, placebo-controlled study enrolled 563 subjects with plasma
HIV-1 RNA levels >5,000 copies/mL. At Week 48, similar numbers of subjects achieved HIV-1 RNA levels <50
copies/mL in both groups (86.1% and 81.9% for RAL and EFV, respectively, p <0.001 for noninferiority). CD4 counts
rose by 189 cells/mm? in the RAL group versus 163 cells/mm? in the EFV group. Serious adverse events occurred at a
similar frequency in both groups [6]. At 96 weeks, virologic and immunologic responses remained similar in both
groups with no new safety concerns identified [13]. Based on these data, the Panel recommends RAL + TDF/FTC (or
3TC) as a preferred regimen for ART-naive patients (Al).

Comparisons of RAL-based regimen with other regimens in ART-naive subjects have not yet been reported, and there
is less experience with RAL than with EFV or boosted Pls for initial therapy. In addition, RAL must be administered
twice daily, a potential disadvantage when compared with some other regimens. RAL, like EFV, has a lower genetic
barrier to resistance than RTV-boosted Pls, and resistance mutations were observed at approximately the same
frequency in the comparative trial. RAL use with other dual NRTIs (such as ABC/3TC or ZDV/3TC) may be
acceptable, but more definitive data for these regimens are needed (CI11).

CCR5 ANTAGONIST-BASED REGIMENS (CCR5-A + 2 NRTIs)

The MERIT study compared the CCR5 antagonist MVC with EFV, both in combination with ZDV/3TC, in a
randomized, double-blinded trial in ART-naive participants [7]. Only participants who had CCR5-tropic virus and had
no evidence of resistance to any drugs used in the study were enrolled (n = 721). At 48 weeks, virologic suppression
(defined as HIV RNA <400 copies/mL) was seen in 70.6% of MVC recipients and in 73.1% of EFV recipients, and
HIV RNA <50 copies/mL was observed in 65.3% of MVC recipients and in 69.3% of EFV recipients. The HIV RNA
<50 copies/mL results did not meet the criteria set by the investigators to demonstrate noninferiority for MVC in this
study. CD4 count increased by an average of 170 cells/mm? in the MVC arm and by 144 cells/mm® in the EFV arm.
Through 48 weeks, more participants discontinued MVC compared with EFV because of lack of efficacy (11.9% vs.
4.2%), whereas fewer participants discontinued MVC because of toxicity (4.2% vs. 13.6%). Follow-up results at 96
weeks demonstrated durable responses [65]. In a post-hoc reanalysis using a more sensitive viral tropism assay, 15%
of patients with non-R5 screening virus were excluded from analysis, and their retrospective exclusion resulted in
similar response rates in both arms, using either the HIV RNA criteria of <400 or <50 copies/mL. Based on the results,
FDA approved MVC for use in regimens for ART-naive patients. Because MV C requires twice-daily dosing, requires
an expensive tropism assay prior to use, and there is little experience with regimens other than ZDV/3TC, the Panel
recommends MVC + ZDV/3TC as an acceptable regimen for use in ART-naive patients (CI). Although the MERIT
trial used ZDV/3TC as its NRTI backbone, many clinicians would favor the combination of MVC with TDF/FTC or
ABC/3TC pending further data (CI11).
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DUAL-NRTI OPTIONS AS PART OF INITIAL COMBINATION THERAPY

Summary: Dual-NRTI Components

Dual NRTIs are commonly used in combination with an NNRT], a PI (usually boosted with RTV), an INSTI, or a
CCR5 antagonist. Most dual-NRTI combinations used in clinical practice consist of a primary NRTI plus 3TC or FTC.
Both 3TC and FTC have few adverse effects but may select for the M184V resistance mutation, which confers high-
level resistance to both drugs; a modest decrease in susceptibility to ddl and ABC; and improved susceptibility to ZDV,
d4T, and TDF [66].

All NRTIs except ddI can be taken without food restrictions. Adherence may be additionally improved with once-daily
dosing (available for all NRTIs except d4T and ZDV) and with fixed-dosage combinations, such as ABC/3TC,
TDF/FTC (with or without EFV), or ZDV/3TC.

The Panel’s recommendations on specific dual-NRTI options are made on the basis of virologic potency and durability,
short- and long-term toxicities, the propensity to select for resistance mutations, and dosing convenience.

Preferred Dual-NRTI

TDF/FTC (coformulated). TDF is a nucleotide analog with potent activity against both HIV and hepatitis B virus
(HBV) and with a long intracellular half-life that allows for once-daily dosing. The fixed-dose combinations of
TDF/FTC and TDF/FTC/EFV are both administered as one tablet once daily and are designed to improve adherence.

TDF, when used with either 3TC or FTC as part of an EFV-based regimen in ART-naive patients, demonstrated potent
virologic suppression [18] and was superior to ZDV/3TC in virologic efficacy up to 144 weeks [67]. In the 934 study,
more participants in the ZDV/3TC arm developed loss of limb fat (as assessed by dual-energy x-ray absorptiometry
[DXA]) and anemia at 96 and 144 weeks compared with the TDF/FTC arm [67]. Emergence of the M184V mutation
was less frequent than with ZDV/3TC, and no participant had developed the K65R mutation after 144 weeks of
therapy, in contrast to other studies in which TDF was combined with 3TC. TDF with FTC or 3TC has been studied in
combination with several boosted Pls and RAL in randomized clinical trials; all such trials demonstrate good virologic
benefit [6, 44, 47, 52, 56].

TDF/FTC was compared with ABC/3TC in the ACTG 5202 study [68] and the HEAT trial [69]. Inferior virologic
responses were observed in participants randomized to ABC/3TC who had a pretreatment HIV RNA >100,000
copies/mL. This was not confirmed by the results from the HEAT trial. (See the ABC/3TC section below for more
detailed discussion.)

One randomized controlled trial found NVP to be noninferior to boosted ATV when combined with TDF/FTC [26].
Three small studies (n <100) have suggested more virologic failures than would be expected in ART-naive
participants who receive NVP plus TDF and either 3TC or FTC [27-29]. Pending published results from randomized
trials, clinicians should closely monitor virologic responses if using this combination (CI11).

Renal impairment, manifested by increases in serum creatinine, glycosuria, hypophosphatemia, and acute tubular
necrosis, has been reported with TDF use [70-71]. Risk factors may include advanced HIV disease, greater treatment
experience, and pre-existing renal impairment [72]. Renal function, urinalysis, and electrolytes should be monitored in
patients who are on TDF. In patients who have some degree of pre-existing renal insufficiency (creatinine clearance
[CrCI] <50 mL/min), TDF dosage adjustment is required. (See Appendix B, Table 7 for dosage recommendations.)
However, because no safety and efficacy data that use the dosage adjustment guidelines for renal dysfunction are
available, the use of alternative NRTIs (especially ABC) may be preferred over dose-adjusted TDF in this setting.

TDF concentrations can be increased by some Pls, and studies have suggested a greater risk of renal dysfunction when
TDF is used in Pl-based regimens [70, 73-76]. TDF has been used in combination with Pls without renal toxicity in
several clinical trials that involved patients who had CrCl >50-60 mL/min. Furthermore, in two randomized studies
comparing TDF/FTC to ABC/3TC, participants receiving TDF/FTC experienced a significantly greater decline in bone
mineral density [77-78].
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TDF plus either FTC or 3TC is the preferred NRTI combination, especially for patients coinfected with both HIV and
HBV because these drugs have activity against both viruses. The use of a single HBV-active NRTI (e.g., 3TC or FTC) can
lead to HBV resistance and is not recommended. (See Hepatitis B (HBV)/HIV Coinfection.)

Alternative Dual NRTIs (in alphabetical order)

ABC/3TC (coformulated) for Patients Who Test Negative for HLA-B*5701. ABC has the potential for serious
hypersensitivity reactions (HSRs). Clinically suspected HSRs have been observed in 5%-8% of patients who start
ABC. The risk of this reaction is highly associated with the presence of the HLA-B*5701 allele [79-80]. (See HLA-
B*5701 Screening.) HLA-B*5701 testing should precede the use of ABC. ABC should not be given to patients who
test positive for HLA-B*5701, and based on test results, ABC hypersensitivity should be noted on the patient’s
allergy list. Patients who test negative are less likely to experience HSR, but they should be counseled about the
symptoms of the reaction.

In a comparative trial of ABC/3TC and ZDV/3TC (both given twice daily and combined with EFV), participants
from both arms achieved similar virologic responses. The ABC-treated participants experienced a greater CD4 T-
cell increase at 48 weeks [81]. The fixed-dose combination of ABC/3TC allows for one-pill, once-daily dosing.

The ACTG 5202 study, a randomized controlled trial in more than 1,800 participants, evaluated the efficacy and
safety of ABC/3TC versus TDF/FTC when used in combination with either EFV or RTV-boosted ATV. Treatment
randomization was stratified based on a screening HIV RNA of <100,000 copies/mL or >100,000 copies/mL. An
independent Data Safety Monitoring Board recommended early termination of the >100,000 copies/mL stratification
group because of a significantly shorter time to study-defined virologic failure in the ABC/3TC arm compared with
the TDF/FTC arm [68]. Participants who had HIV RNA levels <100,000 copies/mL at study screening remained
randomized and on study; a subsequent analysis of virological responses in this lower viral load stratum showed no
significant differences between ABC/3TC and TDF/FTC [82]. In another study (HEAT), 688 participants received
ABC/3TC or TDF/FTC in combination with once-daily LPV/r. A subgroup analysis according to baseline HIV RNA
of <100,000 copies/mL or >100,000 copies/mL yielded similar percentages of participants with HIV RNA <50
copies/mL at 96 weeks for the two regimens (63% vs. 58% for those who had <100,000 copies/mL and 56% vs.

58% for those who had >100,000 copies/mL, respectively) [69]. The ASSERT study compared open label ABC/3TC
with TDF/FTC in 385 HLA-B5701-negative, ART-naive patients; all study subjects also received EFV. At 48
weeks, a lower proportion of the ABC/3TC-treated subjects had HIV RNA <50 copies/mL (59%) compared with
those receiving TDF/FTC (71%, difference 11.6%, 95% confidence interval [CI] 2.2 to 21.1) [83].

An association between ABC use and MI was first reported in the D:A:D cohort. This large, multinational
observational study group found that recent (within 6 months) or current use of ABC, but not TDF, predicted an
increased risk of M, particularly in participants with pre-existing cardiac risk factors [37, 84]. In contrast, a pooled
analysis of 52 clinical trials involving more than 9,500 participants who had received ABC showed no increase in Ml
risk [85]. Several additional retrospective studies have subsequently addressed this issue, but no consensus has been
reached, either on the association or a possible mechanism [86].

Pending additional data, ABC/3TC should be used with caution in individuals who have plasma HIVV RNA levels
>100,000 copies/mL as well as in persons at higher risk of cardiovascular disease. However, th