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What's New in the Guidelines?

August 16, 2021

Hepatitis C Virus/HIV Coinfection

Table 18 of this section has been updated to include recommendations regarding concomitant

use of fostemsavir or long acting cabotegravir plus rilpivirine with different hepatitis C
treatment regimens.

June 3, 2021

What to Start

Since the release of the last guidelines, updated data from the Botswana Tsepamo study have
shown that the prevalence of neural tube defects (NTD) associated with dolutegravir (DTG)
use during conception is much lower than previously reported. Based on these new data, the
Panel now recommends that a DTG-based regimen can be prescribed for most people with
HIV who are of childbearing potential. Before initiating a DTG-based regimen, clinicians
should discuss the risks and benefits of using DTG with persons of childbearing potential, to
allow them to make an informed decision. Table 6b has been removed from this section.

Raltegravir (RAL)-based regimens as initial antiretroviral therapy (ART) have been moved
from the category of “Recommended Initial Regimens for Most People with HIV” to
“Recommended Initial Regimen in Certain Clinical Situations” (BI). The reasons for this
change are as follows:

0 Updated Tsepamo data show a lower prevalence of NTD associated with DTG use
during conception, which means choosing RAL over DTG is no longer necessary.
0 RAL has a lower barrier to resistance than DTG and bictegravir (BIC).

RAL-based regimens have a higher pill burden than other integrase strand transfer
inhibitor (INSTI)-based regimens and are not available as part of a single-tablet
regimen.

The “What to Start” section has been divided into individual subsections by drug classes for
easier navigation on the website.

Virologic Failure

For patients with virologic failure, the Panel’s recommendation of “A new regimen should
include at least two, and preferably three, fully active agents (Al)” has been changed to “A
new regimen can include two fully active drugs if at least one with a high resistance barrier is
included (e.g., DTG or boosted darunavir) (Al).” This change is prompted by accumulating
clinical trial data showing that in these patients, a new regimen containing two fully
antiretroviral (ARV) drugs can effectively achieve viral suppression, provided that one of the
two drugs has a high barrier to resistance.
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e Clinical trial data on the use of fostemsavir for patients with multidrug-resistant HIV has
been added.

Poor CD4 Recovery and Persistent Inflammation

e This section has been revised to include updates on studies describing mechanisms for
declining CD4 counts despite suppressive ART and a review of the status of experimental
interventional strategies to reduce persistent inflammation. It also includes an explanation for
why monitoring levels of inflammation is not currently recommended in clinical practice.

Optimizing Antiretroviral Therapy in the Setting of Viral Suppression

e The update to this section primarily focuses on the role of the new long-acting injectable
(LATI) regimen of intramuscular cabotegravir (CAB) plus rilpivirine (RPV) in this setting.
The section describes the clinical trial data to date on long-acting CAB plus RPV, practical

considerations when using these agents, and management recommendations in the event of
missed doses.

Adolescents and Young Adults with HIV

e This section has been revised extensively to include current epidemiologic data on HIV in
adolescents and young adults (AYA) in the United States, unique challenges faced by this
population compared to their adult counterparts, the importance of assisting AYA in
navigating optimal transition from pediatric to adult clinical care setting, and strategies to
assist AYA in overcoming barriers to adherence.

Women with HIV

e This section has been updated to include a review of the literature on weight gain in women
after initiation or switch of ART.

e Updated data from the Botswana Tsepamo study also have been added, describing the
prevalence of NTD in infants born to women who were receiving either DTG or efavirenz
during conception.

e Information regarding hormonal therapy and ARV drug interactions has been updated.

e A new subsection offering considerations regarding menopause in women with HIV and its
potential impact on ART.

Substance Use Disorder and HIV

e A subsection has been added to this section discussing the factors to consider when
contemplating the use of long-acting injectable CAB plus RPV in people with substance use
disorder (SUD) and HIV. The Panel noted that clinical trial data for this regimen were based
on participants who have demonstrated medication adherence and viral suppression prior to
switching to LAI. Knowledge gaps exist regarding the use of LAI in persons with SUD and
HIV, especially for those with a history of non-adherence.
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Tuberculosis/HIV Coinfection

e The key update to this section includes recommendations for ARV regimens that can be used
if a 3-month regimen of weekly isoniazid and rifapentine is prescribed for the treatment of
latent tuberculosis infection. The Panel noted that DTG 50 mg once daily may be used with
once-weekly rifapentine, provided the patient does not require twice-daily DTG dosing (e.g.,
in those with certain INSTI-associated resistance mutations or with clinically suspected
INSTI resistance).

Cost Considerations and Antiretroviral Therapy

e This section includes a new discussion on the costs and cost-effectiveness of newer ARV
agents, such as ibalizumab, when used as part of ART for persons with multiple-drug-
resistant HIV.

e A new subsection on the cost and cost-effectiveness of comprehensive HIV care has been
added to this section.

e The table of monthly average prices of commonly used ARV drugs reflects the most up-to-
date prices as of 2021.

Drug-Drug Interaction Tables

e The drug-drug interaction tables have been updated with new information on interactions
between CAB, RPV (intramuscular), and fostemsavir.

¢ New information on drug-drug interactions have been updated throughout the different
tables.

Other Updates
The following sections have also been updated:

e Adverse Effects

e Appendix B, Tables 1-11 (drug characteristics and renal dosing). Links to these tables are in
the left sidebar index.

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
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Introduction (Last updated December 18, 2019; last reviewed
December 18, 2019)

Antiretroviral therapy (ART) for the treatment of HIV infection has improved steadily since the advent of
potent combination therapy in 1996. ART has dramatically reduced HIV-associated morbidity and mortality
and has transformed HIV infection into a manageable chronic condition, with life expectancy approaching
that for people without HIV.*? ART is also highly effective at preventing sexual transmission of HIV in
patients who have adequately suppressed viral loads.®® Unfortunately, in 2016, only 51% of people with
HIV in the United States had maximally suppressed viral loads;® the lack of suppression is mostly due to
undiagnosed HIV infection and failure to link or retain patients with HIV in care.

The Department of Health and Human Services (HHS) Panel on Antiretroviral Guidelines for Adults and
Adolescents (the Panel) is a working group of the Office of AIDS Research Advisory Council (OARAC).
The Panel’s primary goal is to provide HIV care practitioners with recommendations that are based on
current knowledge of the antiretroviral (ARV) drugs that are used to treat adults and adolescents with HIV
in the United States. The Panel reviews new evidence and updates recommendations when needed. These
guidelines include recommendations on baseline laboratory evaluations, treatment goals, benefits of ART and
considerations when initiating therapy, choice of the initial regimen for ART-naive persons with HIV, ARV
drugs or combinations to avoid, management of treatment failure, optimizing ART regimens, management
of adverse effects and drug interactions, and special ART-related considerations in specific populations. This
Panel works closely with the HHS Panel on Antiretroviral Therapy and Medical Management of Children
Living with HIV to provide recommendations for adolescents at different stages of growth and development.
Recommendations for ART regimens in these guidelines are most appropriate for postpubertal adolescents
(i.e., those with sexual maturity ratings [SMRs] of 4 and 5). Clinicians should follow recommendations

in the Pediatric Antiretroviral Guidelines when initiating ART in adolescents with an SMR of 3 or lower.
For recommendations related to pre-exposure prophylaxis (PrEP) and post-exposure prophylaxis (PEP)

for people who do not have HIV, clinicians should consult recommendations from the Centers for Disease
Control and Prevention.”

These guidelines represent current knowledge regarding the use of ARV drugs. Because the science of HIV
evolves rapidly, the availability of new agents and new clinical data may change therapeutic options and
preferences. Information included in these guidelines may not always be consistent with approved labeling
for the specific drugs or indications, and the use of the terms “safe” and “effective” may not be synonymous
with the Food and Drug Administration-defined legal standards for drug approval. The Panel frequently
updates the guidelines (current and archived versions of the guidelines are available on the Clinical Info
website). However, updates to the guidelines may not keep pace with the release of new data, and the
guidelines cannot offer guidance on care for all patients. Patient management decisions should be based on
clinical judgement and attention 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 and encourages both the development of
protocols and patient participation in well-designed, Institutional Review Board-approved clinical trials.

HIV Expertise in Clinical Care

Several studies have demonstrated that overall outcomes in patients with HIV are better when care is
delivered by clinicians with HIV expertise (e.g., those who have cared for a large panel of patients with
HIV),212 reflecting the complexity of HIV transmission and its treatment. Appropriate training, continuing
education, and clinical experience are all components of optimal care. Providers who do not have this
requisite training and experience should consult HIV experts when needed.
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Guidelines Development Process

Table 1. Outline of the Guidelines Development Process

Topic

Comment

Goal of the guidelines

Provide guidance to HIV care practitioners on the optimal use of antiretroviral (ARV) agents for
the treatment of HIV in adults and adolescents in the United States.

Panel members

The Panel is composed of approximately 50 voting members who have expertise in HIV

care and research and includes at least one representative from each of the following U.S.
Department of Health and Human Services (HHS) agencies: Centers for Disease Control

and Prevention (CDC), Food and Drug Administration (FDA), Health Resources and Services
Administration (HRSA), and National Institutes of Health (NIH). Approximately two-thirds of
the Panel members are nongovernmental scientific members. The Panel also includes four

to five community members with knowledge of HIV treatment and care. The U.S. government
representatives are appointed by their respective agencies; other Panel members are selected
after an open call for nominations. Each member serves on the Panel for a 4-year term with

an option for reappointment for an additional term. See the Panel Roster for a list of current
Panel members.

Financial disclosure

All members of the Panel submit a written financial disclosure annually, reporting any
association with manufacturers of ARV drugs or diagnostics used to manage HIV infection. The

latest version of the Financial Disclosure list is available on the Clinical Info website.

Users of the guidelines

HIV treatment providers

Developer

Panel on Antiretroviral Guidelines for Adults and Adolescents—a working group of the Office of
AIDS Research Advisory Council (OARAC)

Funding source

Office of AIDS Research, NIH

Evidence collection

The recommendations in the guidelines are based on studies published in peer reviewed
journals or data available in FDA drug labels. 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 section’s area of interest. The working groups synthesize available data and
propose recommendations to the Panel. The Panel discusses all proposals during monthly
teleconferences. Recommendations endorsed by the Panel are included in the guidelines.

Other guidelines

These guidelines focus on antiretroviral therapy (ART) for adults and adolescents with HIV. For
a more detailed discussion on the use of ART in children and prepubertal adolescents (those

with sexual maturity ratings of 1 to 3), clinicians should refer to the Pediatric Antiretroviral
Guidelines.

These guidelines also include a brief discussion on the management of women of reproductive
age and pregnant women. For more details on the use of ARV drugs during pregnancy, see the

Perinatal 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 of dosing), new safety or efficacy data, or other information
relating to ARV drugs that may have an impact on the clinical care of persons with HIV. In
the event of new data of clinical importance, the Panel may post an interim announcement
with recommendations on the AIDSinfo website until the guidelines can be updated with the

appropriate changes. Updated guidelines are available on the Clinical Info website.

Public comments

A 2-week public comment period follows the release of the updated guidelines on the AIDSinfo
website. The Panel reviews comments to determine whether additional revisions to the
guidelines are indicated. The public may also submit comments to the Panel at any time at

contactus@hivinfo.nih.gov.
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Basis for Recommendations

Recommendations in these guidelines are based on scientific evidence and expert opinion. Each
recommendation statement includes a letter (A, B, or C) that represents the strength of the recommendation
and a Roman numeral (I, 11, or 111) that represents the quality of the evidence that supports the
recommendation (see Table 2).

Table 2. Rating Scheme for Recommendations

Strength of Recommendationi Quality of Evidence for Recommendation

A: Strong recommendation for the statement I One or more randomized trials with clinical outcomes and/or
B: Moderate recommendation for the statement

C: Optional recommendation for the statement

validated laboratory endpoints

[I: One or more well-designed, non-randomized trials or
observational cohort studies with long-term clinical
outcomes

[l Expert opinion
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Baseline Evaluation (Last updated May 1, 2014; last reviewed May 1, 2014)

Every patient with HIV 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 diagnosis of HIV infection, obtain appropriate baseline historical and
laboratory data, ensure patient understanding about HIV infection and its transmission, and to initiate care as
recommended in HIV primary care guidelines® and guidelines for prevention and treatment of HIV-associated
opportunistic infections.? The initial evaluation also should include discussion on the benefits of antiretroviral
therapy (ART) for the patient’s health and to prevent HIV transmission. Baseline information then can be
used to define management goals and plans. In the case of previously treated patients who present for an
initial evaluation with a new health care provider, it is critical to obtain a complete antiretroviral (ARV)
history (including drug resistance testing results, if available), preferably through the review of past medical
records. Newly diagnosed patients should also be asked about any prior use of ARV agents for prevention of
HIV infection.

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

* 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 lymphocyte cell count (CD4 count) (Al);
* Plasma HIV RNA (viral load) (Al);

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

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

» Genotypic resistance testing (All). For patients who have HIV RNA levels <500 to 1,000 copies/mL,
viral amplification for resistance testing may not always be successful (BIl).

In addition, other tests (including screening tests for sexually transmitted infections and tests for determining
the risk of opportunistic infections and need for prophylaxis) should be performed as recommended in HIV
primary care and opportunistic infections guidelines.?

Patients living with HIV infection often must cope with many social, psychiatric, and medical issues that
are best addressed through a patient-centered, multi-disciplinary approach to the disease. The baseline
evaluation should include an evaluation of the patient’s readiness for ART, including an assessment of
high-risk behaviors, substance abuse, social support, mental illness, comorbidities, economic factors (e.g.,
unstable housing), medical insurance status and adequacy of coverage, and other factors that are known to
impair adherence to ART and increase the risk of HIV transmission. Once evaluated, these factors should
be managed accordingly. The baseline evaluation should also include a discussion of risk reduction and
disclosure to sexual and/or needle-sharing partners, especially with untreated patients who are still at high
risk of HIV transmission.

Education about HIV risk behaviors and effective strategies to prevent HIV transmission should be provided
at each patient visit.
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Laboratory Testing

Laboratory Testing for Initial Assessment and Monitoring of Patients with HIV Receiving
Antiretroviral Therapy (Last updated December 18, 2019; last reviewed December 18, 2019)

Several laboratory tests are important for initial evaluation of people with HIV upon entry into care, and
some tests should be performed before and after initiation or modification of antiretroviral therapy (ART) to
assess the virologic and immunologic efficacy of ART and to monitor for laboratory abnormalities that may
be associated with antiretroviral (ARV) drugs. Table 3 outlines recommendations on the frequency of testing
from the Panel on Antiretroviral Guidelines for Adults and Adolescents. As noted in the table, some tests may
be repeated more frequently if clinically indicated.

Two surrogate markers are used to monitor people with HIV: plasma HIVV RNA (viral load) to assess level of
HIV viremia and CD4 T lymphocyte cell count to assess immune function. Standard (reverse transcriptase
and protease) genotypic resistance testing should be used to guide selection of an ARV regimen; if
transmitted integrase strand transfer inhibitor resistance is a concern, testing should also include the integrase
gene (see Drug-Resistance Testing). For guidance on ART regimens to use when resistance testing results
are unavailable, clinicians should consult What to Start. A viral tropism assay should be performed before
initiation of a CCR5 antagonist or at the time of virologic failure that occurs while a patient is receiving a
CCR5 antagonist. HLA-B*5701 testing should be performed before initiation of abacavir (ABC). Patients
should be screened for hepatitis B and hepatitis C virus infection before initiating ART and, if indicated,
periodically after ART initiation, as treatment of these coinfections may affect the choice of ART and
likelihood of drug-induced hepatotoxicity. The rationale for and utility of some of these laboratory tests are
discussed in the corresponding sections of the guidelines.
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Table 3. Laboratory Testing Schedule for Monitoring People with HIV Before and After Initiation of Antiretroviral Therapy? (page 1 of 4)

Timepoint or Frequency of Testing
2 to 8 Weeks
Laborato
Test oy Entry Into | ART Initiation® After ART Every3to6 | Every6 Everv 12 Months Treatment Clinically Inigg;g is
Care or Modification | Initiation or Months Months Y Failure Indicated Delaved:
Modification y
HIV Serology \
If HIV
diagnosis
has not been
confirmed
CD4 Cell v ol
Count o After 2 Years on ART with
During first 2 Consistently Suppressed
years of ART, or if viral Load v
N N viremia develops g 5 N N
while patient is CD4 Count 300-500 cells/mm?: Every 3-6
on ART, or if CD4 * Every 12 months montfs
count s <300 CD4 Count >500 cells/mm?:
cells/mm?
+ CD4 monitoring is optional.
HIV Viral Load 4 e e Repeat testing
v v v v v v v is optional.
Resistance N N \f NG N
Testing
HLA-B*5701 v
Testing If considering
ABC
Tropism \
Testing If considering
a CCR5
N antagonist, or
If considering a goxr %?it;rlt; v
CCR5 antagonist Xperiencing
virologic failure
onaCCR5
antagonist-
based regimen
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Table 3. Laboratory Testing Schedule for Monitoring People with HIV Before and After Initiation of Antiretroviral Therapy? (page 2 of 4)

Timepoint or Frequency of Testing

2 to 8 Weeks

Laborato
Test . Entry Into | ART Initiation® | After ART Every3to6 |Every6 Everv 12 Months Treatment | Clinically |nig£i|§rr1 s
Care or Modification | Initiation or Months Months Y Failure Indicated Delaved®
Modification a
Hepatitis B N N
Serology Includin
(HBSAD, :}Asgtir:r?te iast , \/. ) prior to ?
HBsAgh,i HBcAb N nonimmune and May repeat if patient is starting HCV
total)oh does not have nonimmune and does not have DAA (see
i i innh
chronic HBV chronic HBV infection HCV/HIV
infection” Coinfection)
Hepatitis C
Screening v
(HCV antibody \ Repeat HCV screening for at- v
or, if indicated, risk patients
HCV RNA)
Basic v
Chemistry'™ N v v v v Every 6-12
months
ALT, AST, Total v
Bilirubin \ \ \ V v Every 6-12
months
CBC with N
Differential® When monitoring N N
V V Cgr?of:q"gglén&" When no longer monitoring v Every 3-6
P CD4 cell count months
count and CD4
concurrently
Random or \
Fasting Lipid If normal at
Profile° v v v ¥ baseline,
annually
Random v
or Fasting
s | v ¢ I s
annually’
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Table 3. Laboratory Testing Schedule for Monitoring People with HIV Before and After Initiation of Antiretroviral Therapy? (page 3 of 4)

Timepoint or Frequency of Testing
2 to 8 Weeks
Laborato
Test oy Entry Into | ART Initiation® After ART Every3to6 | Every6 Everv 12 Months Treatment Clinically Ini::£§): is
Care or Modification | Initiation or Months Months Y Failure Indicated Delaved:
Modification y
Urinalysis™ V
v v Ifon v v
TDF'
Pregnancy
Test' v v v

2 This table pertains to laboratory tests done to select an ARV regimen and monitor for treatment responses or ART toxicities. Please refer to the HIV Primary Care Guidelines for guidance
on other laboratory tests generally recommended for primary health care maintenance of HIV patients.’

® |f ART is initiated soon after HIV diagnosis and entry into care, repeat baseline laboratory testing is not necessary.

¢ ART is indicated for all individuals with HIV and should be started as soon as possible. However, if ART initiation is delayed, patients should be retained in care, with periodic monitoring as
noted above.

d1f HIV RNA is detectable at 2-8 weeks, repeat testing every 4-8 weeks until viral load is suppressed to <200 copies/mL. Thereafter, repeat testing every 3-6 months.

¢ In patients on ART, viral load typically is measured every 3—-4 months. More frequent monitoring may be considered in individuals who are having difficulties with ART adherence. However,
for adherent patients with consistently suppressed viral load and stable immunologic status for more than 2 years, monitoring can be extended to 6-month intervals.

fBased on current rates of transmitted drug resistance to different ARV medications, standard genotypic drug-resistance testing in ARV-naive persons should focus on testing for mutations
in the reverse transcriptase and protease genes. If transmitted INSTI resistance is a concern or if a person presents with viremia while on an INSTI, providers should also test for resistance
mutations to this class of drugs. In ART-naive patients who do not immediately begin ART, repeat testing before initiation of ART is optional if resistance testing was performed at entry into

care. In patients with virologic suppression who are switching therapy because of toxicity or for convenience, viral amplification will not be possible; see the section on Drug Resistance
Testing for discussion of the potential limitations and benefits of proviral DNA assays in this situation. Results from prior resistance testing can be helpful in constructing a new regimen.

9 |f patient has HBV infection (as determined by a positive HBsAg or HBV DNA test result), TDF or TAF plus either FTC or 3TC should be used as part of the ARV regimen to treat both HBV
and HIV infections (HBV/HIV).

" If HBsAg, HBsAb, and HBcADb test results are negative, hepatitis B vaccine series should be administered. Refer to the HIV Primary Care Guidelines and the Adult and Adolescent
Opportunistic Infection Guidelines for detailed recommendations.'?

"Most patients with isolated HBcAb have resolved HBV infection with loss of HBsAb. Consider performing an HBV viral load test for confirmation. If the HBV viral load test is positive, the
patient may be acutely infected (and will usually display other signs of acute hepatitis) or chronically infected. If the test is negative, the patient should be vaccinated. Refer to the HIV_
Primary Care Guidelines and the Adult and Adolescent Opportunistic Infection Guidelines for more detailed recommendations.'2

I The HCV antibody test may not be adequate for screening in the setting of recent HCV infection (defined as acquisition within the past 6 months), or advanced immunodeficiency (CD4
count <100 cells/mm3). HCV RNA screening is indicated in persons who have been successfully treated for HCV or who spontaneously cleared prior infection. HCV antibody-negative
patients with elevated ALT may need HCV RNA testing.
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Table 3. Laboratory Testing Schedule for Monitoring People with HIV Before and After Initiation of Antiretroviral Therapy? (page 4 of 4)
kInjection drug users, persons with a history of incarceration, men with HIV who have unprotected sex with men, and persons with percutaneous/parenteral exposure to blood in
unregulated settings are at risk of HCV infection.

"'Serum Na, K, HCO3, Cl, BUN, creatinine, glucose, and creatinine-based estimated glomerular filtration rate. Serum phosphorus should be monitored in patients with chronic kidney disease
who are on TDF-containing regimens.®

™ Consult the 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 for recommendations on managing patients with renal disease.? More frequent monitoring may be indicated for patients with evidence of kidney disease (e.g., proteinuria,
decreased glomerular dysfunction) or increased risk of renal insufficiency (e.g., patients with diabetes, hypertension).

" CBC with differential should be done when a CD4 count is performed. When CD4 count is no longer being monitored, the recommended frequency of CBC with differential is once a year.
More frequent monitoring may be indicated for persons who are receiving medications that potentially cause cytopenia (e.g., ZDV, TMP-SMX).

° |f random lipids are abnormal, fasting lipids should be obtained. Consult the 2018 Guideline on the Management of Blood Cholesterol for diagnosis and management of patients with
dyslipidemia.*

P If random glucose is abnormal, fasting glucose should be obtained. HbA1C is no longer recommended for diagnosis of diabetes in persons with HIV on ART (see the ADA Guidelines).?
a Urine glucose and protein should be assessed before initiating TAF- or TDF-containing regimens and monitored during treatment with these regimens.
"For people of childbearing potential.

Key: 3TC = lamivudine; ABC = abacavir; ALT = alanine aminotransferase; ART = antiretroviral therapy; ARV = antiretroviral; AST = aspartate aminotransferase; BUN = blood urea nitrogen;
CBC = complete blood count; CD4 = CD4 T lymphocyte; CI = chloride; DAA = direct-acting antiviral; FTC = emtricitabine; HboA1C = hemoglobin A1c; HBcAb = hepatitis B core antibody;
HBsAb = hepatitis B surface antibody; HBsAg = hepatitis B surface antigen; HBV = hepatitis B virus; HCO3 = bicarbonate; HCV = hepatitis C virus; INSTI = integrase strand transfer
inhibitor; K = potassium; Na = sodium; TAF = tenofovir alafenamide; TDF = tenofovir disoproxil fumarate; TMP-SMX = trimethoprim-sulfamethoxazole; ZDV = zidovudine
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Plasma HIV-1 RNA (Viral Load) and CD4 Count Monitoring (Last updated May 1, 2014; last
reviewed May 1, 2014)

HIV RNA (viral load) and CD4 T lymphocyte (CD4) cell count are the two surrogate markers of
antiretroviral treatment (ART) responses and HIV disease progression that have been used for decades to
manage and monitor HIV infection.

Viral load is a marker of response to ART. A patient’s pre-ART viral load level and the magnitude of
viral load decline after initiation of ART provide prognostic information about the probability of disease
progression.t The key goal of ART is to achieve and maintain durable viral suppression. Thus, the most
important use of the viral load is to monitor the effectiveness of therapy after initiation of ART.

Measurement of CD4 count is particularly useful before initiation of ART. The CD4 cell count provides
information on the overall immune function of a person with HIV. The measurement is critical in establishing
thresholds for the initiation and discontinuation of opportunistic infection (Ol) prophylaxis and in assessing
the urgency to initiate ART.

The management of patients with HIV has changed substantially with the availability of newer, more potent,
and less toxic antiretroviral (ARV) agents. In the United States, ART is now recommended for all patients
with HIV regardless of their viral load or CD4 count (Al) (see Initiation of Antiretroviral Therapy). In the
past, clinical practice, which was supported by treatment guidelines, was generally to monitor both CD4
cell count and viral load concurrently. However, because most patients with HIV in care now receive ART,
the rationale for frequent CD4 monitoring is weaker. The roles and usefulness of these two tests in clinical
practice are discussed in the following sections.

Plasma HIV-1 RNA (Viral Load) Monitoring

Viral load is the most important indicator of initial and sustained response to ART (Al) and should be
measured in all patients with HIV at entry into care (Alll), at initiation of therapy (Alll), and on a regular
basis thereafter. For those patients who choose to delay therapy, repeat viral load testing while not on ART
is optional (CI11). Pre-treatment viral load level is also an important factor in the selection of an initial
ARV regimen because several currently approved ARV drugs or regimens have been associated with poorer
responses in patients with high baseline viral load (see What to Start). Commercially available HIV-1 RNA
assays do not detect HIV-2 viral load. For further discussion on HIV-2 RNA monitoring in patients with
HIV-1/HIV-2 coinfection or HIV-2 mono-infection, see HIV-2 Infection.

Several systematic reviews of data from clinical trials involving thousands of participants have established
that decreases in viral load following initiation of ART are associated with reduced risk of progression to
AIDS or death.:® Thus, viral load testing is an established surrogate marker for treatment response.* The
minimal change in viral load considered to be statistically significant (2 standard deviations) is a three-

fold change (equivalent to a 0.5 logq( copies/mL change). Optimal viral suppression is defined generally
as a viral load persistently below the level of detection (HIV RNA <20 to 75 copies/mL, depending on the
assay used). However, isolated blips (viral loads transiently detectable at low levels, typically HIV RNA
<400 copies/mL) are not uncommon in successfully treated patients and are not predictive of virologic
failure.® Furthermore, the data on the association between persistently low level but quantifiable viremia
(HIV RNA <200 copies/mL) and virologic failure is conflicting. One recent study showed an increased risk
of subsequent failure at this level of viremia; however, the association was not observed in other studies.®
These guidelines and the AIDS Clinical Trials Group (ACTG) now define virologic failure as a confirmed
viral load >200 copies/mL—a threshold that eliminates most cases of apparent viremia caused by viral load
blips or assay variability’® (see Virologic Failure and Suboptimal Immunologic Response).

Individuals who are adherent to their ARV regimens and do not harbor resistance mutations to the component
drugs can generally achieve viral suppression 8 to 24 weeks after ART initiation; rarely, in some patients it
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may take longer. Recommendations on the frequency of viral load monitoring are summarized below:

* After initiation of ART or modification of therapy because of virologic failure. Plasma viral load
should be measured before initiation of ART and within 2 to 4 weeks but no later than 8 weeks after
treatment initiation or modification (Alll). The purpose of the measurements is to confirm an adequate
initial virologic response to ART, indicating appropriate regimen selection and patient adherence to
therapy. Repeat viral load measurement should be performed at 4- to 8-week intervals until the level falls
below the assay’s limit of detection (BIII).

* In virologically suppressed patients in whom ART was modified because of drug toxicity or for
regimen simplification. Viral load measurement should be performed within 4 to 8 weeks after changing
therapy (Alll). The purpose of viral load monitoring at this point is to confirm the effectiveness of the
new regimen.

* In patients on a stable, suppressive ARV regimen. Viral load should be repeated every 3 to 4 months
(A1) or as clinically indicated to confirm continuous viral suppression. Clinicians may extend the
interval to 6 months for adherent patients whose viral load has been suppressed for more than 2 years and
whose clinical and immunologic status is stable (Alll).

* In patients with suboptimal response. The frequency of viral load monitoring will depend on clinical
circumstances, such as adherence and availability of further treatment options. In addition to viral
load monitoring, a number of additional factors, such as patient adherence to prescribed medications,
suboptimal drug exposure, 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 (see Drug-
Resistance Testing and Virologic Failure and Suboptimal Immunologic Repsonse sections).

CD4 Count Monitoring

The CD4 count is the most important laboratory indicator of immune function in patients with HIV. It is also
the strongest predictor of subsequent disease progression and survival according to findings from clinical
trials and cohort studies.’2 CD4 counts are highly variable; a significant change (2 standard deviations)
between 2 tests is approximately a 30% change in the absolute count, or an increase or decrease in CD4
percentage by 3 percentage points. Monitoring of lymphocyte subsets other than CD4 (e.g., CD8, CD19)
has not proven clinically useful and is more expensive than monitoring CD4 count alone; therefore, it is not.

routinely recommended (BII1).

Use of CD4 Count for Initial Assessment

CD4 count should be measured in all patients at entry into care (Al). It is the key factor in determining the
need to initiate Ol prophylaxis (see the Adult Opportunistic Infection Guidelines)® and the urgency to initiate
ART (Al) (see the Initiating Antiretroviral Therapy section of these guidelines). Although most Ols occur in
patients with CD4 counts <200 cells/mm?, some Ols can occur in patients with higher CD4 counts.'*

Use of CD4 Count for Monitoring Therapeutic Response

The CD4 count is used to assess a patient’s immunologic response to ART. It is also used to determine
whether prophylaxis for Ols can be discontinued (see the Adult Opportunistic Infection Guidelines).** For
most patients on therapy, an adequate response is defined as an increase in CD4 count in the range of 50 to
150 cells/mm?3 during the first year of ART, generally with an accelerated response in the first 3 months of
treatment. Subsequent increases average approximately 50 to 100 cells/mm? per year until a steady state level
is reached.’® Patients who initiate therapy with a low CD4 count!®!’ or at an older age!® may have a blunted
increase in their counts despite virologic suppression.
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Frequency of CD4 Count Monitoring

ART is now recommended for all patients with HIV. In patients who remain untreated for whatever reason,
CD4 counts should be monitored every 3 to 6 months to assess the urgency of ART initiation and the need for
Ol prophylaxis (Alll).

A repeat CD4 count 3 months after ART initiation will provide information regarding the magnitude of
immune reconstitution (Alll). This repeat measurement is most important in patients who initiate ART with
more advanced disease and require Ol prophylaxis or treatment. In these patients, the magnitude and duration
of CD4 count increase can be used to determine whether to discontinue Ol prophylaxis and/or treatment as
recommended in the guidelines for treatment and prophylaxis of opportunistic infections.!® In this setting, and
in the first 2 years following ART initiation, CD4 count can be monitored at 3- to 6- month intervals (BII).

The CD4 count response to ART varies widely, but a poor CD4 response in a patient with viral suppression is
rarely an indication for modifying an ARV regimen. In patients with consistently suppressed viral loads who
have already experienced ART-related immune reconstitution, the CD4 count provides limited information.
Frequent testing is unnecessary because the results rarely lead to a change in clinical management. One
retrospective study found that declines in CD4 count to <200 cells/mm? are rare in patients with viral
suppression and CD4 counts >300 cells/mm?.*® Similarly, the ARTEMIS trial found that CD4 monitoring

had no clinical benefit in patients who had suppressed viral loads and CD4 counts >200 cells/mm? after 48
weeks of therapy.? Furthermore, the risk of Pneumocystis jirovecii pneumonia is extremely low in patients
on suppressive ART who have CD4 counts between 100 and 200 cells/mm?.2t Although uncommon, CD4
count declines can occur in a small percentage of virologically suppressed patients and may be associated
with adverse clinical outcomes such as cardiovascular disease, malignancy, and death.?? An analysis of costs
associated with CD4 monitoring in the United States estimated that reducing CD4 monitoring in treated
patients from every 6 months to every 12 months could result in annual savings of approximately $10 million.?

For the patient on a suppressive regimen whose CD4 count has consistently ranged between 300 and 500
cells/mm? for at least 2 years, the Panel recommends CD4 monitoring on an annual basis (BIl). Continued
CD4 monitoring for virologically suppressed patients whose CD4 counts have been consistently >500 cells/
mm? for at least 2 years may be considered optional (CI11). The CD4 count should be monitored more
frequently, as clinically indicated, when there are changes in a patient’s clinical status that may decrease
CD4 count and thus prompt Ol prophylaxis. Examples of such changes include the appearance of new HIV-
associated clinical symptoms or initiation of treatment known to reduce CD4 cell count (e.g., interferon,
chronic corticosteroids, or antineoplastic agents) (Alll). In patients who fail to maintain viral suppression
while on ART, the Panel recommends CD4 count monitoring every 3 to 6 months (Alll) (see Virologic
Failure and Suboptimal Immunologic Response).

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 in individuals or may be
influenced by factors that may affect the total WBC count and lymphocyte percentages, such as use of bone
marrow-suppressive medications or the presence of acute infections. Splenectomy?% or coinfection with
human T-lymphotropic virus type | (HTLV-1)? may cause misleadingly elevated CD4 counts. Alpha-interferon
may reduce the absolute CD4 count without changing the CD4 percentage.?” In all these settings, CD4
percentage remains stable and may be a more appropriate parameter to assess a patient’s immune function.
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Table 4. Recommendations on the Indications and Frequency of Viral Load and CD4 Count Monitoring?

Clinical Scenario Viral Load Monitoring CD4 Count Monitoring
Before initiating ART At entry into care (Alll) At entry into care (Al)
If ART initiation is deferred, repeat before If ART is deferred, every 3 to 6 months®
initiating ART (Alll). (Al
In patients not initiating ART, repeat testing is
optional (CIII).
After initiating ART Preferably within 2 to 4 weeks (and no later than | 3 months after initiation of ART (A|||)

8 weeks) after initiation of ART (Alll); thereafter,
every 4 to 8 weeks until viral load is suppressed

(BII).

After modifying ART because of drug 4 to 8 weeks after modification of ART to confirm | Monitor according to prior CD4 count and
toxicities or for regimen simplification in | effectiveness of new regimen (Alll). duration on ART, as outlined below.
a patient with viral suppression
After modifying ART because of Preferably within 2 to 4 weeks (and no later than | Every 3 to 6 months (Al)
virologic failure 8 weeks) after modification (Alll); thereafter,

every 4 to 8 weeks until viral load is suppressed

(BII). If viral suppression is not possible, repeat

viral load every 3 months or more frequently if

indicated (Alll).
During the first 2 years of ART Every 3 to 4 months (Alll) Every 3 to 6 months? (BII)
After 2 years of ART (VL consistently Every 12 months (BlI)
suppressed, CD4 consistently 300-500
| cells/mm?) _| Can extend to every 6 months for patients with

After 2 years_of ART_(VL (Esisttﬁy consistent viral suppression for 22 years (Alll). _Optaal (a 1)
suppressed, CD4 consistently >500

cells/mm?)

While on ART with detectable viremia | Every 3 months (Alll) or more frequently if Every 3 to 6 months (Alll)

(VL repeatedly >200 copies/mL) clinically indicated (see Virologic Failure).

Change in clinical status (e.g., new Every 3 months (Alll) Perform CD4 count and repeat as
HIV clinical symptom or initiation clinically indicated® (Alll)

of interferon, chronic systemic
corticosteroids, or antineoplastic
therapy)

# Monitoring of lymphocyte subsets other than CD4 (e.g., CD8, CD19) has not proven clinically useful, adds to costs, and is not routinely
recommended (BIII).

® Some experts may repeat CD4 count every 3 months in patients with low baseline CD4 count (<200-300 cells/mm®) before ART but
every 6 months in those who initiated ART at higher CD4 cell count (e.g., >300 cells/mm®).

¢ The following are examples of clinically indicated scenarios: changes in a patient’s clinical status that may decrease CD4 count and thus
prompt initiation of prophylaxis for opportunistic infections (Ol), such as new HIV-associated symptoms, or initiation of treatment with
medications which are known to reduce CD4 cell count.
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Drug-Resistance Testing (Last updated October 25, 2018; last reviewed October 25, 2018)

Panel’s Recommendations

For Antiretroviral Therapy-Naive Persons:

+ HIV drug-resistance testing is recommended at entry into care for persons with HIV to guide selection of the initial antiretroviral
therapy (ART) regimen (All). If therapy is deferred, repeat testing may be considered at the time of ART initiation (CIII).

+Genotypic, rather than phenotypic, testing is the preferred resistance testing to guide therapy in antiretroviral (ARV)-naive patients
(AIl).

+ In persons with acute or recent (early) HIV infection, in pregnant people with HIV, or in people who will initiate ART on the day of or
soon after HIV diagnosis, ART initiation should not be delayed while awaiting resistance testing results; the regimen can be modified
once results are reported (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 should ensure that
genotypic resistance testing also includes the integrase gene (Alll).

For Antiretroviral Therapy-Experienced Persons:

+ HIV drug-resistance testing should be performed to assist the selection of active drugs when changing ART regimens in the following
patients:

+ Persons with virologic failure and HIV RNA levels >1,000 copies/mL (Al)

¢ Persons with HIV RNA levels >500 copies/mL but <1,000 copies/mL, drug-resistance testing may be unsuccessful but should still
be considered (BII)

+ Persons with suboptimal viral load reduction (All)

+ When a person with HIV experiences virologic failure while receiving an INSTI-based regimen, genotypic testing for INSTI
resistance (which may need to be ordered separately) should be performed to determine whether to include a drug from this class in
subsequent regimens (All).

+ Drug-resistance testing in the setting of virologic failure should be performed while the person is taking prescribed ARV drugs or,
if that is not possible, within 4 weeks after discontinuing therapy (All). If more than 4 weeks have elapsed since the ARVs were
discontinued, resistance testing may still provide useful information to guide therapy; however, it is important to recognize that
previously selected resistance mutations can be missed due to lack of drug-selective pressure (CIII).

+ Genotypic testing is preferred over phenotypic resistance testing to guide therapy in persons with suboptimal virologic response
or virologic failure while on first- or second-line regimens and in individuals in whom resistance mutation patterns are known or not
expected to be complex (All).

+ The addition of phenotypic to genotypic resistance testing is recommended for persons with known or suspected complex drug-
resistance mutation patterns (BIII).

«All prior and current drug-resistance test results, if available, should be considered when constructing a new regimen for a patient
(AII).

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; Il = Expert opinion

Genotypic and Phenotypic Resistance Assays

Genotypic and phenotypic resistance assays are used to assess viral strains and select treatment strategies.
These assays provide information on resistance to nucleoside reverse transcriptase inhibitors (NRTIs), non-
nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PIs), and integrase strand transfer
inhibitors (INSTIs). In some circumstances, INSTI-resistance tests may need to be ordered separately, and
clinicians should check this with the testing laboratory. INSTI-resistance testing is particularly important

in persons who experience virologic failure while taking an INSTI-containing regimen. Testing for fusion
inhibitor resistance can also be ordered separately. There is currently no commercially available resistance
test for the CD4 T lymphocyte post-attachment inhibitor ibalizumab. For a description of co-receptor tropism
testing, see Co-receptor Tropism Assays.
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Genotypic Assays

Genotypic assays detect drug-resistance mutations in relevant viral genes; in general, these assays require

a plasma viral load of at least 500 to 1,000 copies/mL. Most genotypic assays involve conventional Sanger
sequencing of the reverse transcriptase (RT), protease (PR), and integrase (IN) genes of circulating RNA

in plasma to detect mutations that are known to confer drug resistance. A genotypic assay that assesses
mutations in the gp41 (envelope) gene associated with resistance to the fusion inhibitor enfuvirtide is also
commercially available. Genotypic assays can be performed rapidly and results are available within 1 to

2 weeks of sample collection. Interpreting these test results requires knowledge of the mutations selected
by different antiretroviral (ARV) drugs and of the potential for cross resistance to other drugs conferred by
certain mutations. The International AIDS Society-USA (IAS-USA) maintains an updated list of significant
resistance-associated mutations in the RT, PR, IN, and envelope genes. The Stanford University HIV Drug
Resistance Database also provides helpful guidance for interpreting genotypic resistance test results. Various
additional tools are also available to assist providers in interpreting genotypic test results.2® Clinical trials
have demonstrated that consulting with specialists in HIV drug resistance improves virologic outcomes.®
Clinicians are thus encouraged to consult a specialist to interpret genotypic test results and design optimal
new regimens.

A next-generation sequencing genotypic resistance assay that analyzes HIV-1 proviral DNA in host cells is
now commercially available. This test aims to detect archived resistance mutations in patients with HIV RNA
below the limit of detection or with low-level viremia.

Phenotypic Assays

Phenotypic assays measure the ability of a virus to grow in different concentrations of ARV drugs. RT, PR,
and, more recently, IN and envelope gene 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 [ICgq]) is
calculated, and the ratio of the ICgq of test and reference viruses is reported as the fold increase in ICg (i.e.,
fold resistance).

Automated phenotypic assays that can produce results in 2 to 3 weeks are commercially available, but
they cost more to perform than genotypic assays. In addition, interpreting phenotypic assay results can be
complicated by incomplete information regarding the specific resistance level (i.e., fold increase in 1Cgg)
associated with drug failure, although clinically significant fold increase cutoffs have been described for
some drugs.”t Again, consulting with a specialist to interpret test results can be helpful.

Limitations of Genotypic and Phenotypic Assays

Limitations of both genotypic and phenotypic assays include lack of uniform quality assurance testing for
all available assays, relatively high cost, and insensitivity to minor viral species. Drug-resistant viruses that
constitute <10% to 20% of the circulating virus population will probably not be detected by commercially
available assays. This limitation is important to note because a wild-type virus often re-emerges as the
predominant population in the plasma after discontinuation of drugs that exert selective pressure on drug-
resistant populations. As a consequence, the proportion of virus with resistance mutations can decrease to
below the 10% to 20% threshold.*?*# In the case of some drugs, this reversion to predominantly wild-type
virus can occur in the first 4 to 6 weeks after the drugs are discontinued. Prospective clinical studies have
shown that despite this plasma reversion, re-initiation of the same ARV agents (or those sharing similar
resistance pathways) is usually associated with early drug failure, and that the virus present at failure is
derived from previously archived resistant virus.t® Therefore, resistance testing is most valuable when
performed while a person experiencing virologic failure is still taking ARV drugs or, if that is not possible,
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then within 4 weeks after discontinuing therapy (All). Because resistant viruses may persist longer in the
plasma of some patients, resistance testing that is done 4 to 6 weeks after discontinuation of drugs or later
may still detect mutations and provide useful information to guide therapy (CI11). However, the absence

of detectable resistance in such patients must be interpreted with caution when designing subsequent ARV
regimens. Importantly, in addition to considering prior antiretroviral therapy (ART) history, prior genotypic-
or phenotypic-resistance test results should be obtained from old records when possible. Because the most
current drug-resistance test may not be able to detect resistance mutations that were previously detected,
these prior test results are clinically important and should be used when designing a new regimen (Alll).

A next-generation sequencing genotypic assay that analyzes HIV-1 proviral DNA may provide additional
information on drug resistance in patients with low levels of plasma HIV RNA or in patients whose levels
are below the limit of detection (CI11). However, these assays might miss some or all the previous drug-
resistance mutations, and they should be interpreted with caution. The usefulness of these assays in the clinic
is still under investigation and has yet to be fully determined.

Use of Resistance Assays in Clinical Practice (See Table 5)

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.*¥-1® The risk of acquiring drug-resistant virus is related to the prevalence of drug
resistance in people with HIV who engage in high-risk behaviors within a given community. In high-income
countries, approximately 10% to 17% of ART-naive individuals have resistance mutations to at least one
ARV drug.?’ Up to 8%, but generally <5%, of transmitted viruses will exhibit resistance to drugs from more
than one class.?2 Transmitted resistant HIV is generally either NNRTI- or NRTI-resistant. Transmitted Pl
resistance is much less common, and to date, transmitted INSTI resistance is rare.??

Resistance testing can guide therapy selection to optimize virologic response in people with acute or recent
(early) HIV infection, in pregnant people with HIV, or in people who will initiate ART on the day of or soon
after HIV diagnosis. Therefore, resistance testing in these situations is recommended (All). A genotypic
assay is preferred for this purpose (Alll). In these settings, treatment initiation should not be delayed
pending resistance testing results if the individual is willing and able to begin treatment. Once results are
reported, the regimen can be modified if warranted (see also Acute and Recent HIV [Early] Infection). In the
absence of ART, resistant viruses may decline over time to less than the detection limit of standard resistance
tests. However, when ART is eventually initiated, even low levels of resistant viruses may still increase

the risk of treatment failure.?6-2¢ Therefore, if ART is deferred, resistance testing should still be performed
during early HIV infection (Alll). In this situation, the genotypic resistance test result should be used for
regimen selection when the person begins ART. Repeat resistance testing at the start of treatment may also be
considered, because a patient may acquire drug-resistant virus (i.e., superinfection) between entry-into-care
and the initiation of ART (CIII).%

Interpretation of drug-resistance testing before ART initiation in persons with chronic HIV 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. It is often possible to detect resistance-associated mutations in viruses
that were transmitted several years earlier.**-32 Though no prospective trial has directly addressed whether
drug-resistance testing before initiation of therapy confers benefit in this population, data from several
studies, including one prospective clinical trial, suggest that virologic responses in persons with baseline
resistance mutations are suboptimal 16193337 |n addition, an analysis of early RT and PR genotypic resistance
testing in ARV-naive persons suggests that baseline testing in this population is cost effective and should be
performed.®® Therefore, resistance testing in people with chronic infections is recommended at the time of
entry into HIV care (All).
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Although no definitive prospective data exist to support the choice of one type of resistance testing over
another, genotypic testing is generally preferred over phenotypic testing because of lower cost, more rapid
turnaround time, greater sensitivity for detecting mixtures of wild-type and resistant virus, and easier
interpretation of test results (Alll). If therapy is deferred, repeat testing shortly before initiating ART may

be considered, because the patient may have acquired drug-resistant virus (i.e., superinfection) (CI11).2°
Standard genotypic drug-resistance testing in ARV-naive persons involves testing for mutations in the RT and
PR genes. Although reports of transmission of INSTI-resistant virus are rare, as use of INSTIs increases, the
potential for transmission of INSTI-resistant virus may also increase. Therefore, when INSTI resistance is
suspected, providers should supplement standard baseline genotypic resistance testing with genotypic testing
for resistance to this class of drugs, which may need to be ordered separately (Alll).

The next-generation sequencing genotypic resistance assay that analyzes proviral DNA in host cells can be
considered when conventional HIV RNA drug resistance testing is unsuccessful or unavailable for patients
initiating therapy (CI111). As outlined above, the results should be interpreted with caution, as this assay
might miss some or all previously existing drug-resistance mutations.

Use of Resistance Assays in the Event of Virologic Failure

Resistance assays are important tools to inform treatment decisions for patients who experience virologic
failure while on ART. Several prospective studies have assessed the utility of resistance testing to guide
ARV drug selection in patients who experience virologic failure. These studies involved genotypic assays,
phenotypic assays, or both.6*-5 In general, these studies found that changes in therapy based on resistance
test results produced better early virologic response to salvage regimens than regimen changes guided only
by clinical judgment.

In addition, one observational cohort study found that the use of genotypic drug-resistance testing in
ART-experienced patients with detectable plasma HIV RNA was independently associated with improved
survival.*® Thus, resistance testing is recommended as a tool for selecting active drugs when changing ARV
regimens because of virologic failure in persons with HIV RNA >1,000 copies/mL (Al) (see also Virologic
Failure). In persons with HIV RNA >500 copies/mL but <1,000 copies/mL, testing may be unsuccessful

but should still be considered (BIl). Conventional drug-resistance testing in persons with plasma viral loads
<500 copies/mL is not usually recommended, because resistance assays cannot be consistently performed at
low HIV RNA levels (Alll).

Resistance testing can also help guide treatment decisions for patients with suboptimal viral load reduction
(All). Virologic failure in the setting of ART is, for certain patients, associated with resistance to only one
component of the regimen.*”#° In this situation, substituting individual drugs in a failing regimen may be an
option, but this concept will require clinical validation (see Virologic Failure).

Genotyping is preferred for resistance testing in patients who experience virologic failure or suboptimal viral
load reduction while on a first or second ARV drug regimen and in individuals in whom resistance mutation
patterns are known or not expected to be complex (i.e., mutations that are straightforward, usually limited

in number, and/or those that have clear significance) (AlIl). Often in these situations, the mutation patterns
detected can be interpreted by algorithms used to predict the impact of subsequent regimens on virologic
response. For patients with extensive treatment history, complex mutational patterns may occur. In such
situations, the interpretation of complex genotypes and the impact of the mutation pattern on subsequent
treatment regimens can be challenging. For these individuals, phenotypic resistance testing may provide
additional helpful information (BI111). Rather than only predicting the impact of the detected mutations,
these assays can measure in vitro the actual fold change in drug susceptibility, as well as the actual impact of
mutation combinations and interactions on each drug under consideration.

When compared with phenotypic testing, genotypic testing costs less to perform and has a faster turnaround time
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and greater sensitivity for detecting mixtures of wild-type and resistant virus. In addition, observations show that
genotypic and phenotypic assays are comparable predictors of virologic response to subsequent ART regimens.*
In patients who experience virologic failure while on INSTI-based regimens, testing for INSTI resistance

should be performed to determine whether to include drugs from this class in subsequent regimens (All). In

this circumstance, clinicians should confirm that, when they order a resistance test, their laboratory is testing for
INSTI resistance in addition to NNRTI, NRTI, and PI resistance. If INSTI-resistance testing needs to be ordered
separately (as is the case in some laboratories), clinicians should request this assay in addition to standard drug-
resistance testing. Addition of phenotypic to genotypic testing is generally indicated for persons with known or
suspected complex drug-resistance mutation patterns (BII1).

The next-generation sequencing genotypic resistance assay that analyzes proviral DNA can be considered for
patients who are experiencing treatment failure and for whom conventional HIV RNA genotypic drug-resistance
testing is unavailable or unsuccessful (CI11). As outlined above, results should be interpreted with caution, as
these assays might miss some or all previously existing drug-resistance mutations.

When the use of a CCR5 antagonist is being considered, a co-receptor tropism assay should be performed (Al)
(see Co-receptor Tropism Assays).

Use of Resistance Assays for Optimizing Antiretroviral Regimen in Persons with Viral Suppression

In the past decade, simpler, more potent, and better-tolerated ARV medications have become available and

new ARV drugs will likely continue to emerge. Switching individual ARV drugs in a regimen is sometimes
considered for patients with a suppressed viral load in order to simplify a regimen, avoid drug interactions or
toxicity, or for other reasons. Because the patient’s viral load is suppressed, standard drug-resistance testing will
not be successful.

The next-generation sequencing genotypic resistance assay that analyzes proviral DNA can be considered for
these individuals, particularly if complex or semi-complex pre-existing resistance is suspected. In individuals
who have experienced no prior virologic failures and who are on their first or second regimen, or who have
genotypic testing results from when they had prior virologic failures, the use of the proviral DNA genotypic test
is unlikely to provide additional useful information. However, in individuals who have experienced multiple
prior failures, a prolonged history of prior ARV regimens, and/or for whom prior genotypic resistance test
results are not available, it may be appropriate to utilize proviral DNA genotypic testing (CI11). When such
testing is obtained, results should be combined with all prior genotypic and phenotypic test results to construct a
cumulative genotype, which incorporates all current and previously detected drug-resistance mutations. Results
from this test should be interpreted with caution, as these assays might miss some or all previously existing
drug-resistance mutations. The usefulness of these assays in the clinic is still under investigation and has yet to
be fully determined.

Use of Resistance Assays in Pregnancy

In pregnancy, the goal of ART is to rapidly and maximally reduce plasma HIV RNA to provide optimal maternal
therapy and to prevent perinatal transmission of HIV. Genotypic resistance testing is recommended for all
pregnant persons with HIV before initiation of therapy (Alll) and for those entering pregnancy with detectable
HIV RNA levels while on therapy (Al). Phenotypic testing in those found to have complex drug-resistance
mutation patterns may provide additional information (BI11). Optimal prevention of perinatal transmission
requires prompt initiation of ART pending resistance testing results. Once the results are available, the ARV
regimen can be changed as needed.
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Table 5. Recommendations for Using Drug-Resistance Assays (page 1 of 2)

Clinical Setting and Recommendation

Rationale

In Acute or Recent (Early) HIV Infection:

Drug-resistance testing is recommended (All). A genotypic assay
is generally preferred (Alll). Treatment should not be delayed while
awaiting results of resistance testing (Alll).

If ART is deferred, repeat resistance testing may be considered
when therapy is initiated (ClII). A genotypic assay is generally
preferred (Alll).

Drug-resistance testing can determine whether drug-resistant
virus was transmitted. The initial regimen can be modified, if
necessary, once resistance test results are available. Genotypic
testing is preferred to phenotypic testing because of lower cost,
faster turnaround time, and greater sensitivity for detecting
mixtures of wild-type and resistant virus.

Repeat testing when ART is initiated may be considered because
the patient may have acquired a drug-resistant virus (i.e.,
superinfection).

In ART-Naive Patients with Chronic HIV:

Drug-resistance testing is recommended at entry into HIV care to
guide selection of initial ART (All). A genotypic assay is generally
preferred (Alll).

For pregnant persons, or if ART will be initiated on the day of
or soon after HIV diagnosis, treatment can be initiated prior to
receiving resistance testing results.

If an INSTI is considered for an ART-naive patient and/or
transmitted INSTI resistance is a concern, providers should
supplement standard resistance testing with a specific INSTI
genotypic resistance assay, which may need to be ordered
separately (Alll).

If therapy is deferred, repeat resistance testing may be considered
before initiation of ART (CIII). A genotypic assay is generally
preferred (Alll).

If use of a CCR5 antagonist is being considered, a co-receptor
tropism assay should be performed (Al).

Transmitted HIV with baseline resistance to at least 1 drug is seen
in 10% to 17% of patients, and suboptimal virologic responses
may be seen in patients with baseline resistant mutations to ARVs
in the prescribed regimen. Some drug-resistance mutations can
remain detectable for years in untreated patients with chronic HIV.

If necessary, the ART regimen can be modified once resistance
test results are available.

Genotypic assays provide information on resistance to NRTIs,
NNRTIs, Pls, and INSTIs. In some circumstances, INSTI
resistance tests need to be ordered separately (clinicians should
check with the testing laboratory). Currently, transmitted INSTI
resistance is infrequent, but the risk of a patient acquiring INSTI-
resistant strains may be greater in certain known exposure
settings.

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

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

See Co-Receptor Tropism Assays section.

In Patients with Virologic Failure:

Drug-resistance testing is recommended in patients on combination
ART with HIV RNA levels >1,000 copies/mL (Al). In patients with
HIV RNA levels >500 copies/mL but <1,000 copies/mL, testing may
not be successful but should still be considered (BIl).

Resistance testing should be done while the patient is taking ART
or, if that is not possible, within 4 weeks after ART discontinuation
(All). If >4 weeks have elapsed, resistance testing may still be
useful to guide therapy; however, previously-selected mutations
can be missed due to lack of drug selective pressure (ClII).

A standard genotypic resistance assay is generally preferred
for patients experiencing virologic failure on their first or second
regimens and for those with noncomplex resistance patterns (All).

All prior and current drug-resistance testing results should be
reviewed and considered when designing a new regimen for a
patient experiencing virologic failure (Alll).

When virologic failure occurs while a patient is on an INSTI-
based regimen, genotypic testing for INSTI resistance should be
performed to determine whether to include drugs from this class in
subsequent regimens (All).

Drug-resistance 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.

The absence of detectable resistance in such patients must
be interpreted with caution when designing subsequent ARV
regimens, as mutations may decay with time.

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

Drug resistance mutations may decay with time, and mutations
detected in prior resistance tests may not be detected in current
tests, though they remain clinically relevant.

Genotypic assays provide information on resistance to NRTI-,
NNRTI-, PI-, and INSTI-associated mutations. In some
circumstances, INSTI resistance tests need to be ordered
separately (clinicians should check with the testing laboratory).
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Table 5. Recommendations for Using Drug-Resistance Assays (page 2 of 2)

Clinical Setting and Recommendation Rationale
Adding phenotypic testing to genotypic testing is generally Phenotypic testing can provide additional useful information in
preferred in patients with known or suspected complex drug- patients with complex drug resistance mutation patterns.
resistance patterns (BIlI).
In Patients with Suboptimal Suppression of Viral Load: Testing can determine the role of resistance in suboptimal viral
Drug-resistance testing is recommended in patients with suboptimal | SUPPression, and it can help the clinician identify the number of
viral load suppression after initiation of ART (AlI). active drugs available in the current regimen and assess the need

for a new regimen.

In Pregnant Persons with HIV: The goals of ART in pregnant persons with HIV are to achieve
Genotypic resistance testing is recommended for all pregnant maximal viral suppression for treatment of maternal HIV and to
persons before initiation of ART (Alll) and for those entering prevent perinatal transmission of HIV. Genotypic resistance testing
pregnancy with detectable HIV RNA levels while on therapy (Al). will assist the clinician in selecting the optimal regimen for the

patient. However, treatment should not be delayed while awaiting
results of resistance testing. The initial regimen can be modified
once resistance test results are available, if needed.

In Patients with Undetectable Viral Load or Low-Level Viremia: This test may provide information about previously circulating
HIV-1 proviral DNA resistance assays may be useful in patients resistant viral variants that are archived within proviral DNA.

with HIV RNA below the limit of detection or with low-level viremia, | TNese assays may miss some or all prior resistance mutations
where a HIV RNA genotypic assay is unlikely to be successful that have occurred within the viral quasi-species, and therefore
(cly. they should be interpreted with caution. The clinical utility of HIV-1

proviral DNA assays has not been fully determined.

Key to Acronyms: ART = antiretroviral therapy; ARV = antiretroviral; INSTI = integrase strand transfer inhibitors; NNRTI = non-nucleoside
reverse-transcriptase inhibitors; NRTI = nucleoside reverse-transcriptase inhibitors; Pl = protease inhibitor
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Co-Receptor Tropism Assays (Last updated October 25, 2018; last reviewed October 25, 2018)

Panel’s Recommendations

+ Aco-receptor tropism assay should be performed whenever the use of a CCR5 co-receptor antagonist is being considered (Al).
+ Co-receptor tropism testing is recommended for patients who exhibit virologic failure on a CCR5 antagonist (BIII).

+ Aphenotypic tropism assay is preferred to determine HIV-1 co-receptor usage (Al).

+ A genotypic tropism assay should be considered as an alternative test to predict HIV-1 co-receptor usage (BlI).

« Aproviral DNA tropism assay can be utilized for patients with undetectable HIV-1 RNA when a CCR5 antagonist is considered for
use in a new regimen (e.g., as part of a regimen switch or simplification) (BII).

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; Ill = Expert opinion

HIV enters cells by a complex process that involves sequential attachment to the CD4 T lymphocyte (CD4)
receptor followed by binding to either the CCR5 or CXCR4 molecules and fusion of the viral and cellular
membranes.! CCR5 co-receptor antagonists prevent HIV entry into target cells by binding to the CCR5
receptors.2 Phenotypic and genotypic assays have been developed that can determine or predict the co-receptor
tropism (i.e., use of CCR5, CXCR4, or both as either dual-tropic virus or a mixed population of viruses
referred to for purposes of assay results as dual/mixed [D/M]) of the patient’s dominant virus population. An
older generation assay (Trofile,® Monogram Biosciences, Inc., South San Francisco, CA) was used to screen
patients who were participating in clinical trials that led to the approval of maraviroc (MVC), the only CCR5
antagonist currently available. The assay has been improved and is now available with enhanced sensitivity. In
addition, genotypic assays to predict co-receptor usage are commercially available.

During acute/recent infection, the vast majority of patients harbor a CCR5-utilizing virus (R5 virus), which
suggests that the R5 variant is preferentially transmitted; however, up to 19% of individuals with acute/recent
infection can harbor CXCR4-tropic virus.*® Viruses in many untreated patients eventually exhibit a shift in co-
receptor tropism from CCR5 usage to either CXCR4 usage or D/M tropism. This shift is temporally associated
with a more rapid decline in CD4 counts,®’ but whether this tropism shift is a cause or a consequence of
progressive immunodeficiency remains undetermined.! Antiretroviral-treated patients with extensive drug
resistance or persistently high-level viremia are more likely to harbor CXCR4- or D/M-tropic variants

than untreated patients with comparable CD4 counts.?® The prevalence of CXCR4- or D/M-tropic variants
increases to more than 50% in treated patients who have CD4 counts <100 cells/mm?3.21° Since CXCR4-tropic
viruses may be present at initial presentation or a patient may shift to CXCR4-tropism over the course of
infection, co-receptor tropism should always be assessed prior to the use of CCR5 antagonists for treatment.
Once a patient has ever been documented with detectable CXCR4- or D/M-tropic virus, it is assumed that
such viruses will always be present. CCR5 co-receptor antagonists will no longer be active for that patient and
should not be used.

Phenotypic Assays

Phenotypic assays characterize the co-receptor usage of plasma-derived virus. These assays involve the
generation of laboratory viruses that express patient-derived envelope proteins (i.e., gp120 and gp41). These
pseudoviruses, which are replication-defective, are used to infect target cell lines that express either CCR5
or CXCR4.1112 Using the Trofile® assay, the co-receptor tropism of the patient-derived virus is confirmed by
testing the susceptibility of the virus to specific CCRS or CXCR4 inhibitors in vitro. This assay takes about 2
weeks to perform and requires a plasma HIV RNA level >1,000 copies/mL.

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV C-22



The performance characteristics of these assays have evolved. Most, if not all, patients enrolled in
premarketing clinical trials of MVC and other CCRS5 antagonists were screened with an earlier, less sensitive
version of the Trofile® assay.'? This earlier assay failed to routinely detect low levels of CXCR4 utilizing
variants. As a consequence, some patients enrolled in these clinical trials harbored low levels of such variants
at baseline, which were below the assay limit of detection, and these patients exhibited rapid virologic failure
after initiation of a CCR5 antagonist.*® The assay has been improved and is now able to detect lower levels of
CXCR4-utlizing viruses. In vitro, the assay can detect CXCR4-utilizing clones with 100% sensitivity when
those clones represent 0.3% or more of the virus population.** Although this more sensitive assay has had
limited use in prospective clinical trials, it is now the only assay 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 an undetectable viral load or detectable plasma HIVV RNA <1,000 copies/mL, phenotypic
co-receptor usage can be determined using proviral DNA obtained from peripheral blood mononuclear
cells (e.g., Trofile® DNA, Monogram Sciences); however, the clinical utility of this assay remains to be
determined.™

Genotypic Assays

Genotypic determination of HIV-1 co-receptor usage is based on sequencing of the VV3-coding region of
HIV-1 env, the principal determinant of co-receptor usage. A variety of algorithms and bioinformatics
programs can be used to predict co-receptor usage from the V3 sequence.® When compared to the
phenotypic assay, genotypic methods show high specificity (~90%) but only modest sensitivity (~50%

to 75%) for the presence of a CXCR4-utilizing virus. Studies in which V3 genotyping was performed on
samples from patients screened for clinical trials of MV C suggest that genotyping performed as well as
phenotyping in predicting the response to MVC.-1% An important caveat 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. Other studies have also
demonstrated relatively high concordance between genotypic- and phenotypic-assessed tropism;22 however,
there is variability between different genotypic platforms.??

Given these performance characteristics, genotypic tropism assays may not be sufficiently robust to
completely rule out the presence of an X4 or D/M variant;? therefore, the Panel preferentially recommends
phenotypic testing. Based on accessibility, capacity, logistics, and cost, European guidelines currently include
genotypic testing as an equivalent option to phenotypic testing when determining co-receptor usage among
patients with HIV RNA >1,000 copies/mL and preferentially for those with HIV RNA <1,000 copies/mL.*

HIV-1 proviral DNA genotypic tropism testing is available for patients with HIV RNA <1,000 copies/
mL. These assays evaluate the HIV-1 proviral DNA integrated within infected cells for CXCR4-utilizing
viral strains.?® As discussed above, caution is advised when using such assays, as their detection limit,
concordance with plasma HIV RNA tropism, and clinical utility are not yet fully determined.

Use of Assays to Determine Co-receptor Usage in Clinical Practice

An assay for HIV-1 co-receptor usage should be performed whenever the use of a CCR5 antagonist is being
considered (Al). This is true even in the setting of prior tropism testing showing CCR5 usage, as viral
evolution may occur over the course of infection. In addition, because virologic failure may occur due to a
shift from CCR5-using to CXCR4-using virus, testing for co-receptor usage is recommended in patients who
exhibit virologic failure on a CCR5 antagonist (BI11). Virologic failure may also be caused by resistance of

a CCR5-using virus to a CCR5 antagonist, but such resistance is uncommon. Compared to genotypic testing,
phenotypic testing has more evidence supporting its utility. Therefore, a phenotypic test for co-receptor usage
is generally preferred (Al). However, because phenotypic testing is more expensive, requires more time to
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perform, and may have logistic challenges, a genotypic test to predict HIV-1 co-receptor usage should be
considered as an alternative test (BII).

As with HIV resistance testing, the results of all prior tropism tests should be obtained. If CXCR4-utlizing or
D/M-tropic viruses have ever been detected previously, then repeat testing is not necessary and a CCR5 co-
receptor antagonist should not be used.

If a CCR5 co-receptor antagonist is being considered in a patient with an undetectable HIV RNA (e.g., in
cases of regimen simplification or a toxicity-related switch), a proviral DNA tropism assay can be utilized
(B11).262 If CXCRA4-utlizing or D/M-tropic viruses are detected, then the CCR5 co-receptor antagonist
should not be used.

References

1. Moore JP, Kitchen SG, Pugach P, Zack JA. The CCR5 and CXCR4 coreceptors--central to understanding
the transmission and pathogenesis of human immunodeficiency virus type 1 infection. AIDS Res
Hum Retroviruses. 2004;20(1):111-126. Available at: http://www.ncbi.nlm.nih.gov/entrez/query.
fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list uids=15000703.

2. Fatkenheuer G, Pozniak AL, Johnson MA, et al. Efficacy of short-term monotherapy with maraviroc, a new CCR5
antagonist, in patients infected with HIV-1. Nat Med. 2005;11(11):1170-1172. Available at: http://www.ncbi.nIm.nih.gov/
entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list uids=16205738.

3. ZhuT, Mo H, Wang N, et al. Genotypic and phenotypic characterization of HIV-1 patients with primary infection.
Science. 1993;261(5125):1179-1181. Available at: https://www.ncbi.nIm.nih.gov/pubmed/8356453.

4. Brumme ZL, Goodrich J, Mayer HB, et al. Molecular and clinical epidemiology of CXCR4-using HIV-1 in a large
population of antiretroviral-naive individuals. J Infect Dis. 2005;192(3):466-474. Available at: https://www.ncbi.nlm.nih.
gov/pubmed/15995960.

5. Raymond S, Nicot F, Saune K, et al. Brief report: HIV-1 tropism during primary Infections in France: 1996-2014. J
Acquir Immune Defic Syndr. 2016;72(4):376-379. Available at: https://www.ncbi.nlm.nih.gov/pubmed/26959188.

6. Connor RI, Sheridan KE, Ceradini D, Choe S, Landau NR. Change in coreceptor use correlates with disease progression
in HIV-1-infected individuals. J Exp Med. 1997;185(4):621-628. Available at: http://www.ncbi.nlm.nih.gov/entrez/query.
fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list uids=9034141.

7. Koot M, Keet IP, Vos AH, et al. Prognostic value of HIV-1 syncytium-inducing phenotype for rate of CD4+ cell
depletion and progression to AIDS. Ann Intern Med. 1993;118(9):681-688. Available at: http://www.ncbi.nlm.nih.gov/
entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list uids=8096374.

8. Hunt PW, Harrigan PR, Huang W, et al. Prevalence of CXCR4 tropism among antiretroviral-treated HIV-1-infected
patients with detectable viremia. J Infect Dis. 2006;194(7):926-930. Available at: http://www.ncbi.nlm.nih.gov/entrez/
query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list uids=16960780.

9. AgwuAL, Yao TJ, Eshleman SH, et al. Phenotypic coreceptor tropism in perinatally HIV-infected youth failing
antiretroviral therapy. Pediatr Infect Dis J. 2016;35(7):777-781. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/27078121.

10. Wilkin TJ, Su Z, Kuritzkes DR, et al. HIV type 1 chemokine coreceptor use among antiretroviral-experienced patients
screened for a clinical trial of a CCR5 inhibitor: AIDS Clinical Trial Group A5211. Clin Infect Dis. 2007;44(4):591-595.

Available at: http://www.ncbi.nlm.nih.gov/entrez/query.fegi?cmd=Retrieve&db=PubMed&dopt=Citation&list
uids=17243065.

11. Trouplin V, Salvatori F, Cappello F, et al. Determination of coreceptor usage of human immunodeficiency virus type 1
from patient plasma samples by using a recombinant phenotypic assay. J Virol. 2001;75(1):251-259. Available at: http://
www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list uids=11119595.

12. Whitcomb JM, Huang W, Fransen S, et al. Development and characterization of a novel single-cycle
recombinant-virus assay to determine human immunodeficiency virus type 1 coreceptor tropism. Antimicrob
Agents Chemother. 2007;51(2):566-575. Available at: http://www.ncbi.nlm.nih.gov/entrez/query.
fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list uids=17116663.

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV C-24


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=15000703
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=15000703
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16205738
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16205738
https://www.ncbi.nlm.nih.gov/pubmed/15995960
https://www.ncbi.nlm.nih.gov/pubmed/15995960
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=9034141
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=9034141
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=8096374
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=8096374
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16960780
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16960780
https://www.ncbi.nlm.nih.gov/pubmed/27078121
https://www.ncbi.nlm.nih.gov/pubmed/27078121
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=17243065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=17243065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=11119595
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=11119595
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=17116663
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=17116663

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Westby M, Lewis M, Whitcomb J, et al. Emergence of CXCR4-using human immunodeficiency virus type 1 (HIV-1)
variants in a minority of HIV-1-infected patients following treatment with the CCR5 antagonist maraviroc is from a

pretreatment CXCR4-using virus reservoir. J Virol. 2006;80(10):4909-4920. Available at: http://www.ncbi.nlm.nih.gov/
entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list uids=16641282.

Trinh L, Han D, Huang W, et al. Technical validation of an enhanced sensitivity Trofile HIV coreceptor tropism assay for
selecting patients for therapy with entry inhibitors targeting CCR5. Antivir Ther. 2008;13(Suppl 3):A128.

Toma J, Frantzell A, Cook J, et al. Phenotypic determination of HIV-1 coreceptor tropism using cell-associated DNA
derived from blood samples. Presented at: Conference on Retroviruses and Opportunistic Infections. 2010. San
Francisco, CA.

Garrido C, Roulet V, Chueca N, et al. Evaluation of eight different bioinformatics tools to predict viral tropism in
different human immunodeficiency virus type 1 subtypes. J Clin Microbiol. 2008;46(3):887-891. Available at: https://
www.ncbi.nlm.nih.gov/pubmed/18199789.

McGovern RA, Thielen A, Mo T, et al. Population-based V3 genotypic tropism assay: a retrospective analysis using
screening samples from the A4001029 and MOTIVATE studies. AIDS. 2010;24(16):2517-2525. Available at: http://www.
fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list uids=20736814.

McGovern RA, Thielen A, Portsmouth S, et al. Population-based sequencing of the V3-loop can predict the virological
response to maraviroc in treatment-naive patients of the MERIT trial. J Acquir Immune Defic Syndr. 2012;61(3):279-
286. Available at: http://www.ncbi.nlm.nih.gov/pubmed/23095934.

Archer J, Weber J, Henry K, et al. Use of four next-generation sequencing platforms to determine HIV-1 coreceptor
tropism. PLoS One. 2012;7(11):e49602. Available at: http://www.ncbi.nlm.nih.gov/pubmed/23166726.

Heger E, Kaiser R, Knops E, et al. Results of the first international HIV-1 coreceptor proficiency panel test. J Clin Virol.
2017;93:53-56. Available at: https://www.ncbi.nlm.nih.gov/pubmed/28633097.

Kagan RM, Johnson EP, Siaw MF, et al. Comparison of genotypic and phenotypic HIV type 1 tropism assay: results
from the screening samples of Cenicriviroc Study 202, a randomized phase Il trial in treatment-naive subjects. AIDS Res
Hum Retroviruses. 2014;30(2):151-159. Available at: https://www.ncbi.nlm.nih.gov/pubmed/23875707.

Swenson LC, Dong WW, Mo T, et al. Use of cellular HIVV DNA to predict virologic response to maraviroc: performance
of population-based and deep sequencing. Clin Infect Dis. 2013;56(11):1659-1666. Available at: https://www.ncbi.nlm.
nih.gov/pubmed/23429552.

Lin NH, Kuritzkes DR. Tropism testing in the clinical management of HIV-1 infection. Curr Opin HIV AIDS.
2009;4(6):481-487. Available at: http://www.ncbi.nIm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=
Citation&list uids=20048714.

Vandekerckhove LP, Wensing AM, Kaiser R, et al. European guidelines on the clinical management of HIV-1 tropism
testing. Lancet Infect Dis. 2011;11(5):394-407. Available at: http://www.ncbi.nlm.nih.gov/pubmed/21429803.

Fabeni L, Berno G, Svicher V, et al. Genotypic tropism testing in HIV-1 proviral DNA can provide useful information
at low-level viremia. J Clin Microbiol. 2015;53(9):2935-2941. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/26135872.

Vitiello P, Brudney D, MacCartney M, et al. Responses to switching to maraviroc-based antiretroviral therapy in treated
patients with suppressed plasma HIV-1-RNA load. Intervirology. 2012;55(2):172-178. Available at: http://www.ncbi.
nlm.nih.gov/pubmed/22286889.

Bonjoch A, Pou C, Perez-Alvarez N, et al. Switching the third drug of antiretroviral therapy to maraviroc in aviraemic

subjects: a pilot, prospective, randomized clinical trial. J Antimicrob Chemother. 2013;68(6):1382-1387. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/23354282.

Pett SL, Amin J, Horban A, et al. Maraviroc, as a switch option, in HIV-1-infected individuals with stable, well-
controlled HIV replication and R5-tropic virus on their first nucleoside/nucleotide reverse transcriptase inhibitor plus
ritonavir-boosted protease inhibitor regimen: Week 48 results of the randomized, multicenter MARCH Study. Clin Infect

Dis. 2016;63(1):122-132. Available at: https://www.ncbi.nlm.nih.gov/pubmed/27048747.

ncbi.nlm.nih.gov/entrez/que

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV C-25


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16641282
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16641282
https://www.ncbi.nlm.nih.gov/pubmed/18199789
https://www.ncbi.nlm.nih.gov/pubmed/18199789
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=20736814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=20736814
https://www.ncbi.nlm.nih.gov/pubmed/23429552
https://www.ncbi.nlm.nih.gov/pubmed/23429552
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt= Citation&list_uids=20048714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt= Citation&list_uids=20048714
https://www.ncbi.nlm.nih.gov/pubmed/26135872
https://www.ncbi.nlm.nih.gov/pubmed/26135872
http://www.ncbi.nlm.nih.gov/pubmed/22286889
http://www.ncbi.nlm.nih.gov/pubmed/22286889
https://www.ncbi.nlm.nih.gov/pubmed/27048747

HLA-B*5701 Screening (Last updated December 1, 2007; last reviewed January 10, 2011)

Panel’s Recommendations

+ 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).

+ 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).

+  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 (CIII).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | = Data from randomized controlled trials; || = Data from well-designed nonrandomized trials or observational
cohort studies with long-term clinical outcomes; Il = Expert opinion

The abacavir (ABC) hypersensitivity reaction (HSR) is a multiorgan clinical syndrome typically seen within
the initial 6 weeks of ABC treatment. This reaction has been reported in 5% to 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.!

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% 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.* 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.> 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 participants with HIV 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).® 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).”

On the basis of the results of these studies, the Panel recommends screening for HLA-B*5701 before starting
an ABC-containing regimen in a person with HIV (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 (AIl). 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
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monitoring for any signs of ABC HSR (Cl11).
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Treatment Goals (Last updated January 28, 2016; last reviewed
January 28, 2016)

Antiretroviral therapy (ART) has reduced HIV-related morbidity and mortality at all stages of HIV
infection* and has reduced HIV transmission.>® Maximal and durable suppression of plasma viremia
delays or prevents the selection of drug-resistance mutations, preserves or improves CD4 T lymphocyte
(CD4) cell numbers, and confers substantial clinical benefits, all of which are important treatment goals.**°
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 cohorts with HIV (see Initiating
Antiretroviral Therapy). Despite these benefits, eradication of HIV infection cannot be achieved with
available antiretrovirals (ARVSs). Treatment interruption has been associated with rebound viremia,
worsening of immune function, and increased morbidity and mortality.!* Thus, once initiated, ART should be
continued, with the following key treatment goals:

e Maximally and durably suppress plasma HIV RNA,;

* Restore and preserve immunologic function;

* Reduce HIV-associated morbidity and prolong the duration and quality of survival; and
* Prevent HIV transmission.

Achieving viral suppression currently requires the use of combination ARV regimens that generally include
three active drugs from two or more drug classes. Baseline patient characteristics and results from drug
resistance testing should guide design of the specific regimen (see What to Start: Initial Combination
Regimens for the Antiretroviral-Naive Patient). When initial HIV suppression is not achieved or not
maintained, changing to a new regimen with at least two active drugs is often required (see Virologic
Failure).The increasing number of ARV drugs and drug classes makes viral suppression below detection
limits an achievable goal in most patients.

After initiation of effective ART, viral load reduction to below limits of assay detection usually occurs within
the first 12 to 24 weeks of therapy. Predictors of virologic success include the following:

* Low baseline viremia,;

* High potency of the ARV regimen;
» Tolerability of the regimen;

* Convenience of the regimen; and

» Excellent adherence to the regimen.

Strategies to Achieve Treatment Goals

Selection of Initial Combination Regimen

Several ARV regimens are recommended for use in ART-naive patients (see What to Start). Most of the
recommended regimens have comparable efficacy but vary in pill burden, potential for drug interactions and/
or side effects, and propensity to select for resistance mutations if ART adherence is suboptimal. Regimens
should be tailored for the individual patient to enhance adherence and support long-term treatment success.
Considerations when selecting an ARV regimen for an individual patient include potential side effects,
patient comorbidities, possible interactions with conconcomitant medications, results of pretreatment
genotypic drug-resistance testing, and regimen convenience (see Table 7).

Improving Adherence

Suboptimal adherence may result in reduced treatment response. Incomplete adherence can result from
complex medication regimens; patient-related factors, such as active substance abuse, depression, or
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the experience of adverse effects; and health system issues, including interruptions in patient access to
medication and inadequate treatment education and support. Conditions that promote adherence should be
maximized before and after initiation of ART (see Adherence to the Continuum of Care).
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Initiation of Antiretroviral Therapy (Last updated December 18,
2019; last reviewed December 18, 2019)

Panel’s Recommendations

+ Antiretroviral therapy (ART) is recommended for all persons with HIV to reduce morbidity and mortality (Al) and to prevent the
transmission of HIV to others (Al).

+ The Panel on Antiretroviral Guidelines for Adults and Adolescents recommends initiating ART immediately (or as soon as possible)
after HIV diagnosis in order to increase the uptake of ART and linkage to care, decrease the time to viral suppression for individual
patients, and improve the rate of virologic suppression among persons with HIV (All).

« When initiating ART, it is important to educate patients regarding the benefits of ART and to deploy strategies to optimize care
engagement and treatment adherence (Alll).

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; Ill = Expert opinion

Introduction

The primary goal of antiretroviral therapy (ART) is to prevent HIV-associated morbidity and mortality.
This goal is accomplished by using effective ART to achieve and maintain a plasma HIV-1 RNA (viral
load) below the quantification limits of commercially available assays. Durable viral suppression improves
immune function and overall quality of life, lowers the risk of both AIDS-defining and non-AIDS—defining
complications, and allows persons with HIV to live a lifespan approaching that of persons without HIV.!

Another goal of ART is to reduce the risk of HIV transmission to sexual partners and to infants born to
persons with HIV. High plasma HIV RNA levels are a major risk factor for HIV transmission; effective
ART can reduce both viremia and the risk of transmission of HIV to sexual partners?® and prevent perinatal
transmission.”® Modelling studies and ecological studies of populations with high ART uptake and high viral
suppression rates suggest that expanded use of ART may lower the incidence of HIV and, eventually, the
prevalence of HIV on a community or population level.®

Two large, randomized controlled trials addressed the optimal time to initiate ART—START*? and
TEMPRANO.® Both studies demonstrated reductions in morbidity and mortality among individuals with
HIV who had CD4 T lymphocyte (CD4) cell counts >500 cells/mm? and who were randomized to receive
ART immediately when compared to individuals who delayed initiation of ART.

Deferring ART until CD4 counts decline puts individuals with HIV at risk of both AIDS-defining conditions
and certain serious non-AIDS—defining conditions. Furthermore, the magnitude of CD4 recovery is directly
correlated with CD4 count at ART initiation. Consequently, many individuals who start treatment with CD4
counts <350 cells/fmm?2 do not achieve CD4 counts >500 cells/mm? after up to 10 years on ART,***5 and they
have a shorter life expectancy than those who initiated therapy at higher CD4 count thresholds.4-¢

Fundamental to the recommendation for earlier initiation of ART in these guidelines is the assumption that
HIV will be diagnosed early in the course of the disease. Unfortunately, in some individuals, the diagnosis

of HIV is not made until the later stages of the disease. In a survey conducted between 2016 and 2017, it

was noted that fewer than 40% of American adults had ever had an HIV test.!” Evidence shows that many
people with HIV access health care years before their HIV diagnosis but are not offered HIV testing despite
recommendations from the Centers for Disease Control and Prevention (CDC) for routine testing for
everyone aged 13 to 64 years.'®1° There are also economic benefits to early diagnosis, including prolonging
life, improving the quality of life, and decreasing the costs related to the management of AIDS and its co-
morbidities.?>?! Additionally, HIV screening is a key step in the Ending the HIV Epidemic initiative to prevent
the transmission of HIV to others.??
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Diagnosis of HIV is delayed more often in nonwhite individuals, those who inject drugs, those who live

in rural communities, and older adults, and many individuals in these groups develop AIDS-defining
illnesses within 1 year of diagnosis.?2° Therefore, to ensure that the current treatment guidelines have
maximum impact, routine HIV screening per current CDC recommendations is essential. The U.S.
Preventative Services Task Force recommends HIV testing for persons aged 15 to 65 years and for all
pregnant individuals. HIV testing should also be performed for younger and older persons when indicated.
This recommendation has been designated a Grade A recommendation by the U.S. Preventative Services
Task Force, meaning that third-party payers should cover this service without cost to patients.?® It is critical
that everyone who receives an HIV diagnosis be educated about HIV disease and linked to care for full
evaluation, follow-up, and management as soon as possible. In order for both individuals with HIV and their
sexual partners to fully benefit from early diagnosis, clinicians should initiate ART as soon as possible and
provide support to enhance retention in care and ART adherence (see Adherence to the Continuum of Care).

Initiating Antiretroviral Therapy

ART is recommended for all individuals with HIV to reduce the morbidity and mortality associated with
HIV infection (Al) and to prevent HIV transmission to sexual partners and infants (Al). ART should be
initiated as soon as possible after HIV diagnosis (All). When initiating ART, it is important to educate
patients about the goals and benefits of ART and to identify and address barriers to care engagement and
treatment adherence (Alll). Patients should also understand that currently available ART does not cure HIV.
To improve and maintain immunologic function and maintain viral suppression, ART should be continued
indefinitely without interruption. Initiating ART early is particularly important for patients with AIDS-
defining conditions, those with acute or recent HIV infection, and individuals who are pregnant; delaying
therapy in these subpopulations has been associated with high risks of morbidity, mortality, and HIV
transmission.

Immediate Antiretroviral Therapy Initiation on the Day of HIV Diagnosis

Since individuals may fail to engage in care between the initial HIV diagnosis (or first clinic visit) and the
time ART is prescribed, some groups have proposed rapid ART initiation on the same day of HIV diagnosis
as a strategy to increase ART uptake and engagement in care and to accelerate the time to ART-mediated viral
suppression. Rapid ART initiation also has the potential to reduce the time during which people with newly
diagnosed HIV can transmit HIV. The rapid ART initiation strategy is supported by randomized controlled
trials that were performed in resource-limited settings outside of the United States?2° and observational trials
in the United States that included both immediate initiation of ART (on the day of diagnosis)*-*2 and rapid
ART initiation (within days or weeks of diagnosis).®?*® The results from some of these studies are discussed
below.

A randomized controlled trial conducted in South Africa enrolled 377 individuals who had recently received
HIV diagnoses (median CD4 count was 210 cells/mm?). Participants were randomized to receive ART on
the day of diagnosis or to receive the usual care (three to five additional visits over 2—4 weeks before ART
initiation). Those who received immediate ART were significantly more likely to be virally suppressed at

10 months (64% vs. 51% of patients achieved viral suppression, respectively).?” In another randomized
controlled trial conducted in Haiti, a higher proportion of participants who were randomized to receive
same-day ART initiation were retained in care and had viral suppression at the end of 1 year than those who
initiated ART at the standard time (3 weeks after HIV testing); survival was also higher in the same-day ART
initiation group.?® A novel randomized controlled trial in Lesotho compared same-day, home-based ART

to usual care and standard clinic referral (which involved a minimum of two counseling sessions prior to
ART initiation). Participants randomized to receive same-day ART initiation were significantly more likely
to achieve linkage to care within 90 days after enrollment (68.6% vs. 43.1%) and virologic suppression at
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approximately 12 months (50.4% vs. 34.3%).%°

There are many differences between health care in southern Africa and Haiti and in the United States—
including differences in the health care systems, structural barriers to engagement in care, underlying HIV and
tuberculosis (TB) epidemics, and ART regimens used—that limit the generalizability of the findings of the
results from the studies described above. These studies, however, suggest that same-day initiation of ART is
feasible and could potentially improve clinical outcomes.

While no randomized controlled trials have been conducted in the United States, several prospective
observational studies have demonstrated the feasibility of same-day ART initiation. City-wide implementation
of the San Francisco RAPID program among 225 patients who were newly diagnosed with HIV showed a
median time from HIV diagnosis to ART start of 0 days (with a range of 0-56 days) and a median time from
ART initiation to viral suppression (defined as <200 copies/mL) of 41 days. Over a median follow-up of 1.09
years (range 0-3.92 years), 92.1% of patients achieved virologic suppression. The RAPID study included a
diverse and traditionally marginalized population, with a substantial proportion of participants having a major
substance use disorder (51.4%), a major mental health disorder (48.1%), or unstable housing (30.6%).3!

Whether rapid ART initiation improves long-term care engagement and virologic suppression is not yet known.
One cohort study from France, however, found that earlier initiation of ART was negatively associated with
care engagement at 1 year.* It should be emphasized that ART initiation on the same day of HIV diagnosis

iS resource intensive, and this strategy may require additional staff, multidisciplinary coordination, provision
of ART starter packs, and consolidation of “usual care” patient services (e.g., clinical evaluation, education,
counseling, initiation or optimization of insurance coverage, intake laboratory testing) into a 2- or 3-hour
visit.3! While the infrastructure and resources necessary to implement an immediate ART program may not be
available in all health care settings, removing structural barriers in order to facilitate rapid ART initiation may
improve outcomes in the United States. The Panel on Antiretroviral Guidelines for Adults and Adolescents (the
Panel) recommends initiating ART at the time of diagnosis (when possible) or soon afterwards to increase the
uptake of ART, decrease the time required to achieve linkage to care and virologic suppression, and improve
the rate of virologic suppression among individuals who have recently received HIV diagnoses (All). This
rating for this recommendation reflects the fact that only observational trials have been conducted in the
United States or other highly resourced countries, where health systems and socioeconomic contexts differ
substantially from those in the countries where randomized trials were conducted.

Antiretroviral Therapy for Persons with Acute Opportunistic Infections and Malignancies

Initiation of ART in the setting of an acute, AlDS-associated opportunistic infection (Ol) or malignancy can
improve immune function and potentially enhance treatment success for the Ol. Clinicians should refer to
the Adult and Adolescent Opportunistic Infection Guidelines for a more in-depth discussion on specific Ols.
Below is a list of important factors to consider when initiating ART in these situations.

*  When no effective therapy exists for the OI (e.g., cryptosporidiosis, microsporidiosis, progressive
multifocal leukoencephalopathy): In these situations, ART may be the only treatment that can improve
immune function and clinical outcomes. ART should be initiated without delay in these patients (see the
Adult and Adolescent Opportunistic Infection Guidelines for more information).

* Concerns regarding immune reconstitution inflammatory syndrome (IRIS): For some Ols, such
as cryptococcal and TB meningitis, immediate ART initiation may increase the risk of serious IRIS. A
short delay before initiating ART may be warranted.>-%¢ After ART initation, the patient should be closely
monitored for signs and symptoms associated with IRIS.

* Non-meningeal TB: In these patients, initiating ART during treatment for TB confers a significant survival
advantage;*-* therefore, ART should be initiated as recommended in Tuberculosis/HIV Coinfection.

» For patients with mild to moderate cutaneous Kaposi sarcoma: Prompt initiation of ART alone without
chemotherapy has been associated with improvement of cutaneous Kaposi sarcoma lesions, even though
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initial transient progression of Kaposi sarcoma lesions as a manifestation of IRIS can also occur.*
* For patients with malignancies that require chemotherapy:

» Adiagnosis of malignancy should not delay initiation of ART, nor should initiation of ART delay
treatment for the malignancy.

» Although an IRIS-like presentation of non-Hodgkin’s lymphoma after initiation of ART has been
described,* ART-mediated viral suppression is associated with longer survival among individuals
undergoing treatment for AIDS-related lymphoma.*

* Drug interactions should be considered when selecting ART, as there is the potential for significant
interactions between chemotherapeutic agents and some antiretroviral drugs (particularly some
ritonavir-boosted or cobicistat-boosted regimens).

Evidence Supporting the Benefits of Antiretroviral Therapy in Preventing Morbidity and
Mortality

Randomized Controlled Trials of Early vs. Deferred Antiretroviral Therapy

Two large randomized controlled trials, START and TEMPRANO, provide the evidence for the Panel’s
recommendation to initiate ART in all patients regardless of CD4 count (Al). The results of these two studies
are summarized below.

START was a large, multi-national, randomized controlled clinical trial designed to evaluate the role of
early ART initiation in asymptomatic patients with HIV in reducing a composite clinical endpoint of AIDS-
defining illnesses, serious non-AIDS events, or death. The study began at a time when initiating ART was
not recommended until an individual’s CD4 count fell below 350 cells/mm?. In this study, ART-naive adults
(aged >18 years) with CD4 counts >500 cells/mm? were randomized to initiate ART at randomization (early
initiation arm) or to wait to initiate ART until their CD4 counts declined to <350 cells/mm? or until they
developed a clinical indication for therapy (deferred initiation arm).

The study enrolled 4,685 participants, with a mean follow-up of 3 years. The primary endpoint of serious
AIDS or non-AlDS events was reported in 42 participants (1.8%, or 0.60 events per 100 person-years) who
were randomized to initiate ART early, and 96 participants (4.1%, or 1.38 events per 100 person-years) in
the deferred ART arm (hazard ratio [HR] 0.43, favoring early ART; 95% confidence interval [CI], 0.30-0.62,
P < 0.001). The most common clinical events reported were TB and malignancies (including both AIDS

and non-AIDS malignancies). The majority of clinical events (59%) in the deferred ART arm occurred in
participants whose CD4 counts were still above 500 cells/mm?, evidence for a benefit of initiating ART even
before CD4 count declines below this threshold. Furthermore, the benefit of early ART was consistent across
all participant subgroups, including gender, age, plasma HIVV RNA levels, and income level of country.
Although START was not sufficiently powered to compare the benefits of early ART initiation and deferred
ART initiation for each category of clinical events, the benefit appeared to be particularly strong for AIDS
events (HR 0.28), TB (HR 0.29), malignancies (HR 0.36), and severe bacterial infections (HR 0.39). The
benefit at lower CD4 counts was primarily a reduction in the number of AIDS events, while the benefit at
higher CD4 counts was primarily a reduction in the number of serious non-AIDS events. Importantly, early
ART initiation also significantly reduced the rate of pooled serious non-AIDS events (HR 0.61).1247

The TEMPRANO ANRS 12136 study was a randomized controlled trial conducted in Cote d’lvoire. Using
a two-by-two factorial design, participants with HIV who had CD4 counts <800 cells/mm? and who did

not meet the criteria for starting ART according to World Health Organization guidelines at that time were
randomized to start ART early (upon enrollment) or defer ART based on the national guidelines criteria

for starting treatment. Half of the participants in each group received isoniazid for prevention of TB for 6
months and half did not. The primary study endpoint was a combination of all-cause deaths, AIDS diseases,
non-AIDS malignancies, and non-AIDS invasive bacterial diseases.
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More than 2,000 participants enrolled in the trial, with a median follow-up of 30 months. Among the 849
participants who had baseline CD4 counts >500 cells/mm?3, 68 primary outcome events were reported in 61
patients. The risk of primary events was lower among those who were randomized to start ART early than
among those in the deferred arm, with an HR of 0.56 in favor of early ART (95% CI, 0.33-0.94). On the basis
of these results, the study team concluded that early ART initiation is beneficial in reducing the rate of these
clinical events.

The TEMPRANO and START trials had very similar estimates for the protective effect of ART among
individuals with HIV who had CD4 counts >500 cells/mm?, further supporting the Panel’s recommendation
that ART be initiated in all patients regardless of CD4 count.

Use of Antiretroviral Therapy to Prevent HIV Transmission

Prevention of Sexual Transmission

A randomized clinical trial® and several large observational cohort studies*® have provided strong evidence
that achieving sustained viral suppression prevents sexual transmission of HIV. Thus, a key goal of ART is to
prevent transmission of HIV to seronegative sexual partners (Al). All persons with HIV should be informed
that maintaining a plasma HIV RNA (viral load) of <200 copies/mL, including any measurable value

below this threshold value, with ART prevents sexual transmission of HIV to their partners (All). Patients
may recognize this concept as Undetectable = Untransmittable, or U=U. The results of these studies are
summarized in Antiretroviral Therapy to Prevent Sexual Transmission of HIV.

Prevention of Perinatal Transmission

The first well-established example of ART reducing the risk of HIV transmission is the use of ART during
pregnancy to prevent perinatal transmission of HIV. Effective suppression of HIV replication is a key
determinant in reducing the risk of perinatal transmission. In the setting of maternal viral load suppressed
to <50 copies/mL near delivery, the use of combination ART during pregnancy has reduced the rate of
perinatal HIV transmission from approximately 20% to 30% to 0.1% to 0.5%.”8 ART is thus recommended
for all pregnant individuals with HIV, for both maternal health and for the prevention of HIV transmission
to the newborn. In ART-naive pregnant individuals, ART should be initiated as soon as possible, with the
goal of suppressing plasma viremia throughout pregnancy. All pregnant individuals should be tested for HIV
upon confirmation of pregnancy, with testing repeated throughout pregnancy as needed for those at risk of
HIV acquisition (see Maternal HIV Testing and Identification of Perinatal HIV Exposure in the Perinatal
Guidelines).

Considerations When Initiating Antiretroviral Therapy

The ART regimens that are currently recommended as initial therapy in these guidelines (see What to Start)
can suppress and maintain viral loads below the level of quantification in most patients who adhere to their
regimens. Most of the recommended regimens have a low pill burden and are well tolerated. Once started on
treatment, patients must continue ART indefinitely.

Optimizing Adherence, Antiretroviral Therapy Access, and Care Engagement

The key to successfully maintaining viral suppression is continuous access to ART and adherence to the
prescribed regimen. Lack of adherence or intermittent access to ART can result in treatment failure and the
emergence of drug resistance mutations that may compromise future treatment options. While optimizing
adherence and linkage to care and ensuring continuous access are critical regardless of the timing of ART
initiation, the evidence thus far indicates that drug resistance occurs more frequently in individuals who
initiate therapy later in the course of infection than in those who initiate ART earlier.*® It is important to
discuss strategies to optimize adherence, care engagement, and ART access with all patients.

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV E-5


https://clinicalinfo.hiv.gov/en/guidelines/pediatric-arv/maternal-hiv-testing-and-identification-perinatal-hiv-exposure
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/whats-new-guidelines
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/whats-new-guidelines
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/what-start-initial-combination-regimens-antiretroviral-naive

Several clinical, behavioral, and social factors have been associated with poor adherence. These factors
include untreated major psychiatric disorders, neurocognitive impairment, substance use disorder, unstable
housing, unfavorable social circumstances, patient concerns about side effects, and poor adherence to clinic
visits. 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 to
the Continuum of Care. However, mental illness, substance use disorder, and psychosocial challenges are not
reasons to withhold ART from a patient. Rather, these issues indicate the need for additional interventions to
support adherence, and they may influence the ART regimen that is recommended (see What to Start).

Considerations for Special Populations
Elite HIV Controllers

A small subset of individuals with HIV maintains plasma HIV-1 RNA levels below level of quantification for
years without ART. These individuals are often referred to as elite HIV controllers.*° There are limited data
on the benefits of initiating ART in these individuals. The START and TEMPRANO studies demonstrated that
initiating ART is clearly beneficial for the patient regardless of CD4 count; therefore, delaying ART to see if

a patient becomes an elite controller is strongly discouraged. Nevertheless, significant uncertainty remains
about the optimal management of elite controllers who have maintained undetectable viremia in the absence of
ART for years.

Given that ongoing HIV replication occurs even in elite controllers, ART is strongly recommended for
controllers with evidence of HIV disease progression, which is defined by declining CD4 counts or the
development of HIV-related complications (Alll). Nonetheless, even elite controllers with normal CD4 counts
show evidence of abnormally high immune activation and surrogate markers of atherosclerosis, which may
contribute to an increased risk of non-AlDS-related diseases.***15® One observational study suggested that
elite controllers are hospitalized more often for cardiovascular and respiratory disease than patients from

the general population and ART-treated patients.>* Moreover, elite controllers with preserved CD4 counts
appear to experience a decline in immune activation after ART initiation, suggesting that treatment may be
beneficial.®® Whether this potential immunologic benefit of ART in elite controllers outweighs the potential
risks of ART toxicity and results in clinical benefit is unclear. Unfortunately, it is unlikely that randomized
controlled trials will be able to address this question, given the very low prevalence of elite controllers.
Although the START study included a number of participants with very low viral loads and demonstrated the
benefit of immediate ART initiation regardless of the extent of viremia, the study did not include a sufficient
number of controllers to definitively determine the clinical impact of ART in this specific population.®®
Nevertheless, there is a clear rationale for prescribing ART to elite controllers even in the absence of
detectable plasma HIV RNA levels. If ART is withheld, elite controllers should be followed closely, as some
may experience CD4 cell decline, loss of viral control, or complications related to HIV infection.

Adolescents with HIV

Neither the START trial nor the TEMPRANO trial included adolescents. The Panel’s recommendation

to initiate ART in all patients is extrapolated to adolescents based on the expectation that they will derive
benefits from early ART initiation that are similar to those observed in adults. Compared to adults, youth
have demonstrated significantly lower levels of ART adherence and viral suppression, and higher rates of
viral rebound following initial viral suppression.>” In recent years, more adolescents have been prescribed
once-daily regimens, which has increased the rate of viral suppression in this population, even though there
has been no significant difference in treatment adherence.® Because youth often face psychosocial and other
barriers to adherence, their ability to adhere to therapy should be carefully considered when making decisions
about ART initiation. Although some adolescents may not be ready to initiate therapy, clinicians should offer
ART while providing effective interventions to assess and address barriers to receiving care and to adherence.
To optimize the benefits of ART for youth, a multidisciplinary care team should provide psychosocial and
adherence support to adolescent patients (see Adolescents and Young Adults with HIV).%

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV E-6



https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/adherence-continuum-care
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/adherence-continuum-care
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/what-start-initial-combination-regimens-antiretroviral-naive
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/adolescents-and-young-adults-hiv

References:

1.

10.

11.

12.

13.

14.

15.

16.

17.

Antiretroviral Therapy Cohort C. Survival of HIV-positive patients starting antiretroviral therapy between 1996 and
2013: a collaborative analysis of cohort studies. Lancet HIV. 2017;4(8):e349-e356. Available at: https://www.ncbi.nlm.
nih.gov/pubmed/28501495.

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. Available at: https://www.ncbi.nlm.nih.
gov/pubmed/10738050.

Cohen MS, Chen YQ, McCauley M, et al. Antiretroviral therapy for the prevention of HIV-1 transmission. N Engl J Med.
2016;375(9):830-839. Available at: https://www.ncbi.nlm.nih.gov/pubmed/27424812.

Bavinton BR, Pinto AN, Phanuphak N, et al. Viral suppression and HIV transmission in serodiscordant male couples: an
international, prospective, observational, cohort study. Lancet HIV. 2018;5(8):e438-e447. Available at: https://www.ncbi.
nim.nih.gov/pubmed/30025681.

Rodger AJ, Cambiano V, Bruun T, et al. Sexual activity without condoms and risk of HIV transmission in serodifferent
couples when the HIV-positive partner is using suppressive antiretroviral therapy. JAMA. 2016;316(2):171-181.
Available at: https://www.ncbi.nlm.nih.gov/pubmed/27404185.

Rodger AJ, Cambiano V, Bruun T, et al. Risk of HIV transmission through condomless sex in serodifferent gay couples
with the HIV-positive partner taking suppressive antiretroviral therapy (PARTNER): final results of a multicentre,

prospective, observational study. Lancet. 2019;393(10189):2428-2438. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/31056293.

Tubiana R, Le Chenadec J, Rouzioux C, et al. Factors associated with mother-to-child transmission of HIV-1 despite a
maternal viral load <500 copies/ml at delivery: a case-control study nested in the French perinatal cohort (EPF-ANRS
CO1). Clin Infect Dis. 2010;50(4):585-596. Available at: http://www.ncbi.nIm.nih.gov/pubmed/20070234.

Townsend CL, Cortina-Borja M, Peckham CS, de Ruiter A, Lyall H, Tookey PA. Low rates of mother-to-child
transmission of HIV following effective pregnancy interventions in the United Kingdom and Ireland, 2000-2006. AIDS.
2008;22(8):973-981. Available at: https://www.ncbi.nlm.nih.gov/pubmed/18453857.

Granich RM, Gilks CF, Dye C, De Cock KM, Williams BG. 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. Available at: https://www.ncbi.nlm.nih.gov/pubmed/19038438.

Das M, Chu PL, Santos GM, et al. Decreases in community viral load are accompanied by reductions in new
HIV infections in San Francisco. PLoS One. 2010;5(6):e11068. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/20548786.

Montaner JS, Lima VD, Harrigan PR, et al. Expansion of HAART coverage is associated with sustained decreases in
HIV/AIDS morbidity, mortality and HIV transmission: the “HIV Treatment as Prevention” experience in a Canadian
setting. PLoS One. 2014;9(2):e87872. Available at: https://www.ncbi.nlm.nih.gov/pubmed/24533061.

INSIGHT START Study Group, Lundgren JD, Babiker AG, et al. Initiation of antiretroviral therapy in early
asymptomatic HIV infection. N Engl J Med. 2015;373(9):795-807. Available at: http://www.ncbi.nlm.nih.gov/
pubmed/26192873.

TEMPRANO ANRS Study Group, Danel C, Moh R, et al. A trial of early antiretrovirals and isoniazid preventive therapy
in Africa. N Engl J Med. 2015;373(9):808-822. Available at: http://www.ncbi.nlm.nih.gov/pubmed/26193126.

Moore RD, Keruly JC. CD4+ cell count 6 years after commencement of highly active antiretroviral therapy in persons
with sustained virologic suppression. Clin Infect Dis. 2007;44(3):441-446. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/17205456.

Palella FJJ, Armon C, Chmiel JS, et al. CD4 cell count at initiation of ART, long-term likelihood of achieving CD4 >750
cells/mm? and mortality risk. J Antimicrob Chemother. 2016;71(9):2654-2662. Available at: https://www.ncbi.nlm.nih.
gov/pubmed/27330061.

Samji H, Cescon A, Hogg RS, et al. Closing the gap: increases in life expectancy among treated HIV-positive
individuals in the United States and Canada. PLoS One. 2013;8(12):e81355. Available at: http://www.ncbi.nlm.nih.gov/
pubmed/24367482.

Pitasi MA, Delaney KP, Brooks JT, DiNenno EA, Johnson SD, Prejean J. HIV Testing in 50 local jurisdictions
accounting for the majority of new HIV diagnoses and seven states with disproportionate occurrence of HIV in rural

areas, 2016-2017. MMWR Morb Mortal Wkly Rep. 2019;68(25):561-567. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/31246940.

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV E-7


https://www.ncbi.nlm.nih.gov/pubmed/28501495
https://www.ncbi.nlm.nih.gov/pubmed/28501495
https://www.ncbi.nlm.nih.gov/pubmed/10738050
https://www.ncbi.nlm.nih.gov/pubmed/10738050
https://www.ncbi.nlm.nih.gov/pubmed/30025681
https://www.ncbi.nlm.nih.gov/pubmed/30025681
https://www.ncbi.nlm.nih.gov/pubmed/31056293
https://www.ncbi.nlm.nih.gov/pubmed/31056293
https://www.ncbi.nlm.nih.gov/pubmed/20548786
https://www.ncbi.nlm.nih.gov/pubmed/20548786
http://www.ncbi.nlm.nih.gov/pubmed/26192873
http://www.ncbi.nlm.nih.gov/pubmed/26192873
https://www.ncbi.nlm.nih.gov/pubmed/17205456
https://www.ncbi.nlm.nih.gov/pubmed/17205456
https://www.ncbi.nlm.nih.gov/pubmed/27330061
https://www.ncbi.nlm.nih.gov/pubmed/27330061
http://www.ncbi.nlm.nih.gov/pubmed/24367482
http://www.ncbi.nlm.nih.gov/pubmed/24367482
https://www.ncbi.nlm.nih.gov/pubmed/31246940
https://www.ncbi.nlm.nih.gov/pubmed/31246940

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Wejnert C, Prejean J, Hoots B, et al. Prevalence of missed opportunities for HIV testing among persons unaware of their
infection. JAMA. 2018;319(24):2555-2557. Available at: https://www.ncbi.nlm.nih.gov/pubmed/29946714.

Hall HI, Tang T, Johnson AS, Espinoza L, Harris N, McCray E. Timing of linkage to care after HIV diagnosis and time
to viral suppression. J Acquir Immune Defic Syndr. 2016;72(2):57-60. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/26977745.

Schackman BR, Metsch LR, Colfax GN, et al. The cost-effectiveness of rapid HIV testing in substance abuse treatment:
results of a randomized trial. Drug Alcohol Depend. 2013;128(1-2):90-97. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/22971593.

Fleishman JA, Yehia BR, Moore RD, Gebo KA, Network HIVR. The economic burden of late entry into medical

care for patients with HIV infection. Med Care. 2010;48(12):1071-1079. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/21063228.

Fauci AS, Redfield RR, Sigounas G, Weahkee MD, Giroir BP. Ending the HIV epidemic: a plan for the United States.
JAMA. 2019;321(9):844-845. Available at: https://www.ncbi.nlm.nih.gov/pubmed/30730529.

O’Connell S, Enkelmann J, Sadlier C, Bergin C. Late HIV presentation - missed opportunities and factors associated
with a changing pattern over time. Int J STD AIDS. 2017;28(8):814-821. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/27707954.

Lopes BLW, Eron JJ, Jr., Mugavero MJ, Miller WC, Napravnik S. HIV care initiation delay among rural residents in the
Southeastern United States, 1996 to 2012. J Acquir Immune Defic Syndr. 2017;76(2):171-176. Available at: https://www.
nchi.nlm.nih.gov/pubmed/28639994.

Centers for Disease Control and Prevention. HIV and older americans. 2019. Available at: https://www.cdc.gov/hiv/group/
age/olderamericans/index.html.

Force USPST, Owens DK, Davidson KW, et al. Screening for HIV infection: U.S. Preventive Services Task

Force recommendation statement. JAMA. 2019;321(23):2326-2336. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/31184701.

Rosen S, Maskew M, Fox MP, et al. Initiating antiretroviral therapy for HIV at a patient’s first clinic visit: The

RapIT randomized controlled trial. PLoS Med. 2016;13(5):e1002015. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/27163694.

Koenig SP, Dorvil N, Devieux JG, et al. Same-day HIV testing with initiation of antiretroviral therapy versus standard care
for persons living with HIV: A randomized unblinded trial. PLoS Med. 2017;14(7):e1002357. Available at: https://www.
ncbi.nlm.nih.gov/pubmed/28742880.

Labhardt ND, Ringera I, Lejone TI, et al. Effect of offering same-day ART vs usual health facility referral
during home-based HIV testing on linkage to care and viral suppression among adults with HIV in Lesotho: The

CASCADE Randomized Clinical Trial. JAMA. 2018;319(11):1103-1112. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/29509839.

Pilcher CD, Ospina-Norvell C, Dasgupta A, et al. The effect of same-day observed initiation of antiretroviral therapy on
HIV viral load and treatment outcomes in a U.S. public health setting. J Acquir Immune Defic Syndr. 2017;74(1):44-51.
Available at: https://www.ncbi.nlm.nih.gov/pubmed/27434707.

Coffey S, Bacchetti P, Sachdev D, et al. RAPID antiretroviral therapy: high virologic suppression rates with immediate
antiretroviral therapy initiation in a vulnerable urban clinic population. AIDS. 2019;33(5):825-832. Available at: https://
www.ncbi.nlm.nih.gov/pubmed/30882490.

Colasanti J, Sumitani J, Mehta CC, et al. Implementation of a rapid entry program decreases time to viral suppression
among vulnerable persons living with HIV in the Southern United States. Open Forum Infect Dis. 2018;5(6):0fy104.
Available at: https://www.ncbi.nlm.nih.gov/pubmed/29992172.

Hoenigl M, Chaillon A, Moore DJ, et al. Rapid HIV viral load suppression in those initiating antiretroviral therapy at first
visit after HIV diagnosis. Sci Rep. 2016;6:32947. Available at: https://www.ncbi.nlm.nih.gov/pubmed/27597312.

Cuzin L, Cotte L, Delpierre C, et al. Too fast to stay on track? Shorter time to first anti-retroviral regimen is not associated
with better retention in care in the French Dat’ AIDS cohort. PLoS One. 2019;14(9):e0222067. Available at: https://www.
ncbi.nlm.nih.gov/pubmed/31490985.

Torok ME, Yen NT, Chau TT, et al. Timing of initiation of antiretroviral therapy in human immunodeficiency virus (HIV)-
associated tuberculous meningitis. Clin Infect Dis. 2011;52(11):1374-1383. Available at: https://www.ncbi.nlm.nih.gov/

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV E-8


https://www.ncbi.nlm.nih.gov/pubmed/26977745
https://www.ncbi.nlm.nih.gov/pubmed/26977745
https://www.ncbi.nlm.nih.gov/pubmed/22971593
https://www.ncbi.nlm.nih.gov/pubmed/22971593
https://www.ncbi.nlm.nih.gov/pubmed/21063228
https://www.ncbi.nlm.nih.gov/pubmed/21063228
https://www.ncbi.nlm.nih.gov/pubmed/27707954
https://www.ncbi.nlm.nih.gov/pubmed/27707954
https://www.ncbi.nlm.nih.gov/pubmed/28639994
https://www.ncbi.nlm.nih.gov/pubmed/28639994
https://www.cdc.gov/hiv/group/age/olderamericans/index.html
https://www.cdc.gov/hiv/group/age/olderamericans/index.html
https://www.ncbi.nlm.nih.gov/pubmed/31184701
https://www.ncbi.nlm.nih.gov/pubmed/31184701
https://www.ncbi.nlm.nih.gov/pubmed/27163694
https://www.ncbi.nlm.nih.gov/pubmed/27163694
https://www.ncbi.nlm.nih.gov/pubmed/28742880
https://www.ncbi.nlm.nih.gov/pubmed/28742880
https://www.ncbi.nlm.nih.gov/pubmed/29509839
https://www.ncbi.nlm.nih.gov/pubmed/29509839
https://www.ncbi.nlm.nih.gov/pubmed/30882490
https://www.ncbi.nlm.nih.gov/pubmed/30882490
https://www.ncbi.nlm.nih.gov/pubmed/31490985
https://www.ncbi.nlm.nih.gov/pubmed/31490985
https://www.ncbi.nlm.nih.gov/pubmed/21596680

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49,

50.

5L

52.

53.

54.

55.

pubmed/21596680.

Boulware DR, Meya DB, Muzoora C, et al. Timing of antiretroviral therapy after diagnosis of cryptococcal meningitis. N
Engl J Med. 2014;370(26):2487-2498. Available at: http://www.ncbi.nlm.nih.gov/pubmed/24963568.

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. Available at; https://www.
ncbi.nlm.nih.gov/pubmed/16231262.

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. Available at: https://www.ncbi.nlm.nih.
gov/pubmed/19365271.

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. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/19131895.

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. Available at: https://www.ncbi.nlm.nih.gov/pubmed/20181971.

Abdool Karim SS, Naidoo K, Grobler A, et al. Integration of antiretroviral therapy with tuberculosis treatment. N Engl J
Med. 2011;365(16):1492-1501. Available at: https://www.ncbi.nlm.nih.gov/pubmed/22010915.

Blanc FX, Sok T, Laureillard D, et al. Earlier versus later start of antiretroviral therapy in HIV-infected adults with
tuberculosis. N Engl J Med. 2011;365(16):1471-1481. Available at: https://www.ncbi.nlm.nih.gov/pubmed/22010913.

Havlir DV, Kendall MA, lve P, et al. Timing of antiretroviral therapy for HIV-1 infection and tuberculosis. N Engl J Med.
2011;365(16):1482-1491. Available at: https://www.ncbi.nlm.nih.gov/pubmed/22010914.

Panel on Opportunistic Infections in Adults and Adolescents with HIV. Guidelines for the prevention and treatment of
opportunistic infections in adults and adolescents with HIV: recommendations from the Centers for Disease Control and
Prevention, the National Institutes of Health, and the HIV Medicine Association of the Infectious Diseases Society of
America. 2018. Available at: http://aidsinfo.nih.gov/contentfiles/lvguidelines/adult_oi.pdf.

Gopal S, Patel MR, Achenbach CJ, et al. Lymphoma immune reconstitution inflammatory syndrome in the center for AIDS
research network of integrated clinical systems cohort. Clin Infect Dis. 2014;59(2):279-286. Available at: http://www.ncbi.
nlm.nih.gov/pubmed/24755860.

Gopal S, Patel MR, Yanik EL, et al. Association of early HIV viremia with mortality after HIV-associated lymphoma. AIDS.
2013;27(15):2365-2373. Available at: http://www.ncbi.nlm.nih.gov/pubmed/23736149.

O’Connor J, Vjecha MJ, Phillips AN, et al. Effect of immediate initiation of antiretroviral therapy on risk of severe

bacterial infections in HIV-positive people with CD4 cell counts of more than 500 cells per muL: secondary outcome
results from a randomised controlled trial. Lancet HIV. 2017;4(3):e105-e112. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/28063815.

Uy J, Armon C, Buchacz K, Wood K, Brooks JT. 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.
Available at: https://www.ncbi.nlm.nih.gov/pubmed/19474757.

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.
Available at: https://www.ncbi.nlm.nih.gov/pubmed/18171295.

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. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/17537849.

Pereyra F, Lo J, Triant VA, et al. Increased coronary atherosclerosis and immune activation in HIV-1 elite controllers. AIDS.
2012;26(18):2409-2412. Available at: http://www.ncbi.nlm.nih.gov/pubmed/23032411.

Hsue PY, Hunt PW, Schnell A, et al. Role of viral replication, antiretroviral therapy, and immunodeficiency in HIV-
associated atherosclerosis. AIDS. 2009;23(9):1059-1067. Available at: http://www.ncbi.nlm.nih.gov/pubmed/19390417.

Krishnan S, Wilson EM, Sheikh V, et al. Evidence for innate immune system activation in HIV type 1-infected elite
controllers. J Infect Dis. 2014;209(6):931-939. Available at: http://www.ncbi.nlm.nih.gov/pubmed/24185941.

Crowell TA, Gebo KA, Blankson JN, et al. Hospitalization rates and reasons among HIV elite controllers and persons with
medically controlled HIV infection. J Infect Dis. 2015;211(11):1692-1702. Available at: http://www.ncbi.nlm.nih.gov/
pubmed/25512624.

Hatano H, Yukl SA, Ferre AL, et al. Prospective antiretroviral treatment of asymptomatic, HIV-1 infected controllers. PLoS

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV E-9


https://www.ncbi.nlm.nih.gov/pubmed/21596680
https://www.ncbi.nlm.nih.gov/pubmed/16231262
https://www.ncbi.nlm.nih.gov/pubmed/16231262
https://www.ncbi.nlm.nih.gov/pubmed/19365271
https://www.ncbi.nlm.nih.gov/pubmed/19365271
https://www.ncbi.nlm.nih.gov/pubmed/19131895
https://www.ncbi.nlm.nih.gov/pubmed/19131895
http://www.ncbi.nlm.nih.gov/pubmed/24755860
http://www.ncbi.nlm.nih.gov/pubmed/24755860
https://www.ncbi.nlm.nih.gov/pubmed/28063815
https://www.ncbi.nlm.nih.gov/pubmed/28063815
http://www.ncbi.nlm.nih.gov/pubmed/25512624
http://www.ncbi.nlm.nih.gov/pubmed/25512624

56.

57.

58.

59.

Pathog. 2013;9(10):1003691. Available at: http://www.ncbi.nlm.nih.gov/pubmed/24130489.

Sereti I, Gulick RM, Krishnan S, et al. ART in HIV-positive persons with low pretreatment viremia: results from the START
Trial. J Acquir Immune Defic Syndr. 2019;81(4):456-462. Available at: https://www.ncbi.nIm.nih.gov/pubmed/31241541.
Ryscavage P, Anderson EJ, Sutton SH, Reddy S, Taiwo B. Clinical outcomes of adolescents and young adults in adult HIV
care. J Acquir Immune Defic Syndr. 2011;58(2):193-197. Available at: http://www.ncbi.nlm.nih.gov/pubmed/21826014.

Beer L, Mattson CL, Bradley H, Shouse RL, Medical Monitoring P. Trends in ART prescription and viral suppression
among HIV-positive young adults in care in the United States, 2009-2013. J Acquir Immune Defic Syndr. 2017;76(1):e1-€6.
Available at: https://www.ncbi.nlm.nih.gov/pubmed/28489729.

Rudy BJ, Murphy DA, Harris DR, Muenz L, Ellen J, Adolescent Trials Network for HIVAL. Patient-related risks for
nonadherence to antiretroviral therapy among HIV-infected youth in the United States: a study of prevalence and

interactions. AIDS Patient Care STDS. 2009;23(3):185-194. Available at: http://www.ncbi.nlm.nih.gov/pubmed/19866536.

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV E-10


http://www.ncbi.nlm.nih.gov/pubmed/19866536

Antiretroviral Therapy to Prevent Sexual Transmission
of HIV (Treatment as Prevention) (Lastupdated December 18,
2019; last reviewed December 18, 2019)

Panel’s Recommendations

« All persons with HIV should be informed that maintaining a plasma HIV RNA (viral load) of <200 copies/mL, including any
measurable value below this threshold value, with antiretroviral therapy (ART) prevents sexual transmission of HIV to their partners.
Patients may recognize this concept as Undetectable = Untransmittable or U=U (All).

+ Persons with HIV who are starting ART should use another form of prevention with sexual partners (e.g., condoms, pre-exposure
prophylaxis [PrEP] for the HIV-negative sexual partner, sexual abstinence) for at least the first 6 months of treatment and until a viral
load of <200 copies/mL has been documented (All). Many experts would recommend confirming sustained suppression before
assuming that there is no further risk of sexual HIV transmission (Alll).

+ When the viral load is 2200 copies/mL, additional methods are needed to prevent transmission of HIV to sexual partners until
resuppression to <200 copies/mL has been confirmed (Alll).

+ Persons with HIV who intend to rely upon ART for prevention need to maintain high levels of ART adherence (Alll). They should be
informed that transmission is possible during periods of poor adherence or treatment interruption (Alll).

+ Ateach visit for HIV care, clinicians should assess adherence to ART and counsel patients regarding the importance of ART to their
own health as well as its role in preventing sexual HIV transmission (Alll).

+ Providers should inform patients that maintaining a viral load of <200 copies/mL does not prevent acquisition or transmission of other
sexually transmitted infections (STIs) (All).

+ Providers should also routinely screen all sexually active persons with HIV for STls, both for their own health and to prevent
transmission of STIs to others (Alll).

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; Il = Expert opinion

Antiretroviral therapy (ART) not only reduces morbidity and mortality for persons with HIV but has now
been definitively shown to prevent sexual transmission of the virus when the plasma HIV RNA (viral load) is
consistently suppressed to <200 copies/mL, which includes any measurable viral load that is lower than this
threshold value. Providers who manage patients with HIV need to be aware of the data supporting treatment
as prevention (TasP, which persons with HIV may recognize as Undetectable = Untransmittable or U=U), its
implications, and how to operationalize this prevention strategy in clinical practice. For persons with HIV
who intend to rely on TasP for HIV prevention, providers should make an individualized assessment of the
person’s risk tolerance, personal health, history of maintaining viral suppression on treatment, and access to
health care services and ART, as well as other factors that may affect their ability to maintain a high level of
adherence to ART.

Evidence that Viral Load Suppression Prevents Sexual HIV Transmission

Suppressing the HIV viral load to <200 copies/mL with ART prevents sexual transmission of HIV.
Observational data collected in the early 1990s from heterosexual couples demonstrated that sexual
transmission from untreated persons with HIV was rare at viral loads of <1,000 copies/mL to 1,500 copies/
mL and that the risk of transmission increased in dose-response fashion with increasing viral load.%2
Additional reports®*’ and a meta-analysis® supported the observation that sexual HIV transmission risk in
heterosexual persons was correlated with plasma viral load, and transmission was infrequent below the
lowest limits of quantification for the viral load assays used at the time.

The first prospective clinical trial designed specifically to address this question was HPTN 052,
Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV F-1



which randomized people with HIV who were in mixed HIV status couples (previously referred to as
serodiscordant couples) to initiate ART early or to delay initiation. Initial results from this study were
reported in 2011,° with final results reported in 2016.1° The 2016 analysis reported that no phylogenetically
linked sexual transmissions of HIV occurred among 1,763 couples who were followed a median of 5.5
years while the person with HIV was on ART and had a viral load <400 copies/mL for at least 6 months.
Notably, four phylogenetically linked infections occurred within the 90 days after the partner with HIV
had started ART and was presumably not yet virally suppressed, and four others occurred after the partner
with HIV had experienced virologic failure. There were also a number of transmission events that were not
phylogenetically linked, indicating acquisition from someone other than the enrolled study index partner.it
HPTN 052 was conducted almost exclusively among heterosexual couples that lived in Africa and Asia
and did not track the number or type of sexual exposures. In addition, ART was used as an adjunct to a
comprehensive prevention package that provided condoms and encouraged condom use, as well as frequent
testing for HIV and other sexually transmitted infections (STIs).

Three prospective observational studies—PARTNER 1,2 PARTNER 2,** and Opposites Attract'*—provided
data from more diverse populations of mixed HIV status couples in which condomless sex was common.
Clinical follow-up in these studies closely mimicked that of routine clinical care. Conducted in 14 European
countries (PARTNER 1 and PARTNER 2) as well as Australia, Thailand, and Brazil (Opposites Attract),

the investigators followed 548 heterosexual and 1,481 male-male mixed HIV status couples that engaged

in 144,631 episodes of condomless vaginal or anal sex while the partner with HIV had a suppressed viral
load on ART, defined as <200 copies/mL. In these studies, no phylogenetically linked transmissions were
observed; however, as in HPTN 052, there were numerous non-phylogenetically linked transmissions
attributed to partners outside the enrolled study couple relationship.

Integrating the Principles of Treatment as Prevention into Clinical Care

The Panel on Antiretroviral Guidelines for Adults and Adolescents (the Panel) recommends that providers
inform all persons with HIV that maintaining an HIV viral load <200 copies/mL with ART prevents
sexual transmission of HIV (All). This information may help motivate patients and help relieve stigma
that can be a barrier to getting tested and entering into care, starting and remaining adherent to ART, and
ultimately achieving and maintaining a viral load <200 copies/mL.%* Although PARTNER 1, PARTNER 2,
and Opposites Attract were designed to follow patients in the study as they would be typically be followed
in clinical care for HIV, the participants reported high levels of ART adherence at study entry and many
reported at least 1 year of condomless sex with an established sexual partner without transmission. As

the principles of TasP are integrated into the clinical management of people with HIV who are on ART,
implementation research will be critical to maximize the effectiveness of TasP in practice.

Frequency of Viral Load Assessment

The Panel has issued recommendations for viral load monitoring to manage the health of persons with HIV
(see Plasma HIV-1 RNA (Viral Load) and CD4 Count Monitoring). However, current data are insufficient
to determine whether these recommendations represent the optimal monitoring schedule for the purpose of
preventing sexual transmission of HIV. In the PARTNER studies and Opposites Attract, viral loads were
generally assessed every 3 to 6 months during study follow-up, usually during the course of regular HIV
care. Pending further data, the Panel recommends no change to the existing recommendations for monitoring
viral load (see Plasma HIV-1 RNA (Viral Load) and CD4 Count Monitoring) (BI1).

Time to Adequate Suppression after Starting Antiretroviral Therapy

A subgroup analysis from the Partners PrEP Study provided data regarding the risk of HIV transmission
during and after the first 6 months on ART for the partner with HIV.* This analysis included 1,573
heterosexual East African couples in which the partners without HIV were randomized to the placebo arm
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of the Partners PrEP Study and were tested monthly for HIV while the viral load of the partner with HIV was
assessed every 6 months. Three phylogenetically linked infections were diagnosed in the 6 months prior to
the first follow-up visit for the partners with HIV. The observed incidence rate of 1.79 per 100 person-years
during this initial 6-month period after the partner with HIV started ART was slightly less than the 2.08 per
person-years incidence rate observed in couples in which the person with HIV was not receiving ART. Viral
suppression in this study was defined as <40 copies/mL, and the three infections were diagnosed at 0 days, 56
days, and 149 days after the partner with HIV started ART. After the partners with HIV had been taking ART
for >6 months, no further transmissions were observed.

At this time, the Panel recommends that persons with HIV who are starting ART use another form of
prevention with sexual partners for at least the first 6 months of treatment and until a viral load of <200 copies/
mL has been documented (All). Many experts would recommend confirming sustained suppression before
assuming that there is no further risk of sexual transmission of HIV (Alll).

Adherence to Antiretroviral Therapy

Adherence to ART is paramount for persons who intend to prevent HIV transmission by achieving and
maintaining a suppressed viral load. Viral rebound typically occurs within days to weeks after ART cessation
and has been observed as early as 3 to 6 days after stopping treatment.*”?° The minimum level of adherence
that is required to prevent sexual transmission has not been determined and may vary depending on the ART
regimen. In the key studies that defined the efficacy of TasP, adherence levels prior to study entry and during
follow-up were very high. In clinical practice, most people who start ART will achieve a viral load <200 copies/
mL within 6 months, but once this viral load is achieved, maintaining viral suppression can be a challenge,
especially for those who have difficulty accessing ART and other HIV care. The Centers for Disease Control
and Prevention (CDC) estimates that during 2015, 60% of persons with HIV and 78% of persons engaged in
clinical care had viral loads <200 copies/mL at their most recent assessment.>® Observational cohort data have
demonstrated that within the first year of starting ART, up to 10% of persons with HIV can experience loss of
viral suppression; however, the likelihood of maintaining a suppressed viral load generally improves over time.
After a few years, 5% or fewer of persons on ART may experience loss of viral suppression.3!3?

The Panel recommends that persons with HIV who intend to rely upon TasP be made aware of the need

for high levels of ART adherence (Alll). The Panel further recommends that adherence be assessed and
counseling be provided at each visit for HIV care to reinforce the importance of adherence for the individual’s
health as well as its role in preventing HIV transmission (Alll). Patients should be informed that transmission
is possible during periods of poor adherence or treatment interruption (Alll).

Adherence can be especially challenging for certain groups of patients, such as adolescents and young adults,
homeless persons, persons with active substance use disorder, and persons who are involved with the criminal
justice system. Recommendations to help manage and maximize ART adherence can be found in Adherence to
the Continuum of Care. Persons for whom there is concern about adherence also merit counseling on how to
properly use other prevention methods, especially barrier methods that prevent STIs.

Managing Transient Viremia, or “Blips”

Highly adherent patients may experience intermittent or transient viremia, commonly termed “viral blips.” Blips
are defined in the context of effective treatment as a single, measurable HIV RNA level, typically <200 copies/
mL, that is followed by a return to a viral load below the limit of detection or quantification. With contemporary
ART regimens, about 10% of persons per year who are adherent to ART may experience a blip.33=% Most

blips likely represent normal biological fluctuation (i.e., variation around a mean undetectable viral load) or
laboratory artifact and not inadequate adherence.®- Persistent viremia >200 copies/mL has been associated
with increasing risk of virologic failure® that, in the context of TasP, can lead to increased risk of sexual
transmission.'® The PARTNER studies and Opposites Attract excluded observation time when the viral load of
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the participant with HIV was >200 copies/mL. The frequency of blips <200 copies/mL was not reported in
Opposites Attract; however, in PARTNER 1 and PARTNER 2, transient elevations in viral loads above the
limit of detection (50 copies/mL in these studies) but <200 copies/ml were observed for 6% and 4% of the
total follow-up time, respectively, during which time no phylogenetically linked infections were observed.

One of the clinical challenges with blips is that they can only be defined retrospectively once the viral

load has returned to a suppressed value. The Panel recommends that when the viral load is >200 copies/

mL, persons with HIV and their sexual partners should use another form of prevention (e.g., condoms, pre-
exposure prophylaxis for sexual partners without HIV, sexual abstinence) to protect against HIV transmission
until a viral load <200 copies/mL is achieved (All). This recommendation applies both to persons who are
starting ART (as noted earlier) and to those who have been taking ART and have achieved viral suppression
but develop viral loads >200 copies/mL.

In cases where a patient achieves resuppression to <200 copies/mL after a detectable viral load >200 copies/
mL, or when a patient with a viral load <200 copies/mL switches regimens (e.g., for regimen simplification
or to avoid certain side effects), providers should check the viral load per recommendations in Plasma
HIV-1 RNA (Viral Load) and CD4 Count Monitoring and Optimizing Antiretroviral Therapy in the Setting
of Virologic Suppression (Alll). There are presently no data to guide how long, if at all, a person might
need to continue to use another form of prevention in these two circumstances. Individualized assessment

is recommended based on the length and quality of adherence and time with viral load <200 copies/mL
preceding the viral load >200 copies/mL.

Effect of Sexually Transmitted Infections on Treatment as Prevention

The presence of STIs in a person with HIV does not appear to meaningfully alter the risk of sexual
transmission when the person’s viral load is <200 copies/mL. The PARTNER studies and the Opposites
Attract study regularly assessed participants for STIs, which were diagnosed in 6% of heterosexual
participants and 13% to 27% of men who have sex with men. Although the authors of the studies noted

that their findings could not rule out the possibility that STIs in participants with viral loads <200 copies/
mL might affect the risk of HIV transmission, when viewed collectively, these data suggest that any effect is
very small, since STIs were common and no linked infections were observed. The Panel recommends that
patients using TasP be informed that maintaining a viral load of <200 copies/mL does not prevent acquisition
or transmission of other STIs, and that it is not substitute for condoms or behavioral modifications (All).
Providers should also routinely screen all sexually active persons with HIV for STls, both for their own
health and to prevent transmission of STIs to others (Alll). Refer to CDC’s Sexually Transmitted Diseases
Treatment Guidelines for details.

Treatment as Prevention Applies Only to Sexual Transmission of HIV

Available clinical data only support the use of TasP to prevent sexual HIV transmission in patients with
viral loads <200 copies/mL. The effectiveness of this strategy to prevent transmission from blood exposure
(e.g., through nonsterile drug injection) has not been determined. In addition, while suppression of maternal
viral load substantially reduces the risk of perinatal transmission and transmission through breastfeeding,

it does not eliminate these risks, and transmission has occurred via breastfeeding despite continuous viral
suppression (refer to the Perinatal Guidelines for details).
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What to Start: Initial Combination Regimens for the Antiretroviral-Naive Patient
(Last updated June 3, 2021; last reviewed June 3, 2021)

Key Considerations and Recommendations

e Anantiretroviral (ARV) regimen for a treatment-naive patient generally consists of two nucleoside reverse transcriptase
inhibitors (NRTIs) administered in combination with a third active ARV drug from one of three drug classes: an
integrase strand transfer inhibitor (INSTI), a non-nucleoside reverse transcriptase inhibitor (NNRTI), or a protease
inhibitor (P1) with a pharmacokinetic (PK) enhancer (also known as a booster; the two drugs used for this purpose are
cobicistat and ritonavir).

e Data also support the use of the two-drug regimen, dolutegravir plus lamivudine, for initial treatment.

Before initiating antiretroviral therapy (ART) in a person of childbearing potential, clinicians should discuss the person’s

intentions regarding pregnancy and a pregnancy test should be performed (Alll). Clinicians should refer to the Perinatal

Guidelines for recommendations on initial ARV regimen for an ART-naive person around the time of conception and

during pregnancy.

e  The Panel on Antiretroviral Guidelines for Adults and Adolescents (the Panel) classifies the following regimens as
Recommended Initial Regimens for Most People with HIV (in alphabetical order):

o Bictegravir/tenofovir alafenamide/emtricitabine (Al)?

o Dolutegravir/abacavir/lamivudine—only for individuals who are HLA-B*5701 negative and without chronic
hepatitis B virus (HBV) coinfection (Al)

o Dolutegravir plus (emtricitabine or lamivudine) plus (tenofovir alafenamide [TAF] or tenofovir disoproxil fumarate
[TDF)° (A1)

o Dolutegravir/lamivudine (Al)—except for individuals with HIV RNA >500,000 copies/mL, HBV coinfection, or
when ART is to be started before the results of HIV genotypic resistance testing for reverse transcriptase or HBV
testing are available.

e  To address individual patient characteristics and needs, the Panel also provides a list of Recommended Initial
Regimens in Certain Clinical Situations (see Table 6 below).

e  Given the many excellent options for initial therapy, selection of a regimen for a particular patient should be guided
by such factors as virologic efficacy, toxicity, pill burden, dosing frequency, drug-drug interaction potential, resistance
test results, comorbid conditions, access, and cost. Table 7 provides guidance on choosing an ARV regimen based
on selected clinical case scenarios. Table 9 highlights the advantages and disadvantages of different components in a
regimen.

e  Patients without prior ART who wish to begin long-acting intramuscular cabotegravir (CAB) and rilpivirine (RPV) should
first achieve viral suppression on another regimen before switching to oral, and then injectable, CAB and RPV (see
Optimizing Antiretroviral Therapy in the Setting of Virologic Suppression).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | = Data from randomized controlled trials; Il = Data from well-designed nonrandomized trials, observational cohort
studies with long-term clinical outcomes, relative bioavailability/bioequivalence studies, or regimen comparisons from randomized switch
studies; Il = Expert opinion

aBjctegravir should not be prescribed to people who are pregnant because of insufficient data in pregnancy.

® TAF and TDF are two forms of tenofovir that are approved by the Food and Drug Administration. TAF has fewer bone and kidney toxicities
than TDF, whereas TDF is associated with lower lipid levels. Safety, cost, and access are among the factors to consider when choosing
between these drugs.

Introduction

More than 30 antiretroviral (ARV) drugs in eight mechanistic classes are Food and Drug Administration
(FDA)-approved for treatment of HIV infection. These eight classes include the nucleoside/nucleotide reverse
transcriptase inhibitors (NRTIs), non-nucleoside reverse transcriptase inhibitors (NNRTISs), protease inhibitors
(P1s), integrase strand transfer inhibitors (INSTIs), a fusion inhibitor, a CCR5 antagonist, a CD4 T lymphocyte
(CD4) post-attachment inhibitor, and a gp120 attachment inhibitor. In addition, two drugs, ritonavir (RTV) and
cobicistat (COBI) are used as pharmacokinetic (PK) enhancers (or boosters) to improve the PK profiles of PIs and
the INSTI elvitegravir (EVG).
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The initial ARV regimen for a treatment-naive patient generally consists of two NRTIs, usually abacavir/
lamivudine (ABC/3TC) or either tenofovir alafenamide/emtricitabine (TAF/FTC) or tenofovir disoproxil
fumarate/emtricitabine (TDF/FTC), plus a drug from one of three drug classes: an INSTI, an NNRT], or a boosted
PI. As shown in clinical trials and by retrospective evaluation of cohorts of patients in clinical care, this strategy
for initial treatment has resulted in suppression of HIV replication and CD4 count increases in most people with
HIV.1® Additional data now support the use of the two-drug regimen dolutegravir/lamivudine (DTG/3TC) for
initial treatment of some people with HIV.#

Supporting Evidence and Rationale Used for the Panel’s Recommendations

Recommendations made by the Panel on Antiretroviral Guidelines for Adults and Adolescents (the Panel) are
based primarily on clinical trial data published in peer-reviewed journals and data prepared by drug manufacturers
for FDA review. In select cases, the Panel considers data from abstracts presented at major scientific meetings.
The Panel considers published information from a randomized, prospective clinical trial with an adequate sample
size that demonstrates that an ARV regimen produces high rates of viral suppression, increases CD4 count, and
has a favorable safety profile to be the strongest evidence on which to base recommendations. Comparative
clinical trials of initial treatments generally show no significant differences in HIV-related clinical endpoints (such
as progression to AIDS-defining conditions) or survival. Thus, assessment of regimen efficacy and safety are
based primarily on surrogate marker endpoints (especially rates of HIV RNA suppression) and the incidence and
severity of adverse events.

In some instances, the Panel recommends regimens that include medications approved by the FDA, based on
bioequivalence or relative bioavailability studies demonstrating that the exposure of the drug(s) in the new
formulation or combination is comparable to the exposure of a reference drug(s) that has demonstrated safety

and efficacy in randomized clinical trials. When developing recommendations, the Panel also may consider data
from randomized switch studies in which a medication in an initial regimen that suppressed patients’ viral loads is
replaced by a new medication from the same class. Switch trials do not evaluate the ability of a drug or regimen
to induce viral suppression; they examine only the drug or regimen’s ability to maintain suppression. Therefore,
results from switch trials may not be directly applicable to the selection of an initial regimen and should be
considered in conjunction with other data, including data from trials conducted in treatment-naive patients and
bioequivalence/bioavailability studies. In this section of the guidelines, the definition of an evidence rating of Il is
expanded to include supporting data from bioavailability/bioequivalence studies or randomized switch studies.

When developing recommendations, the Panel also considers tolerability and toxicity profiles, pill burden and
dosing frequency, drug interaction potential, cost and access, post-marketing safety data, observational cohort data
published in peer-reviewed publications, the experience of clinicians who are actively engaged in patient care, and
the views of community members.

The Panel reviewed the available data to arrive at two regimen classifications for ARV-naive patients:

(1) Recommended Initial Regimens for Most People with HIV and (2) Recommended Initial Regimens in Certain
Clinical Situations (see Table 6 below). Recommended Initial Regimens for Most People with HIV are those
regimens with demonstrated durable virologic efficacy, favorable tolerability and toxicity profiles, and ease of use.
The Panel also recognizes that, in certain clinical situations, other regimens may be preferred; these options are
included in Table 6 in the category of Recommended Initial Regimens in Certain Clinical Situations. Examples of
clinical scenarios in which certain drugs in these regimens may be particularly advantageous are outlined in Table
7.

Many other ARV regimens are effective for initial therapy but have disadvantages when compared with the
regimens listed in Table 6. These disadvantages include greater toxicity, higher pill burden, less supporting data
from large comparative clinical trials, or limitations for use in certain patient populations. These other regimens
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are no longer included in Table 6. A person with HIV who has a suppressed viral load and is not experiencing any
adverse effects while on a regimen that is not listed in Table 6 need not necessarily change to one that is listed

in the table. Clinicians should refer to Optimizing Antiretroviral Therapy in the Setting of Viral Suppression for
further guidance if switching to a new regimen is desired.

Regimens and medications listed in Table 10 are not recommended as initial therapy. In most instances, a clinician
is urged to consider switching a patient who is on one of the regimens listed in Table 10 to a recommended
regimen.

In addition to these tables, several other tables provide clinicians with guidance on selecting and prescribing
an optimal regimen for an individual patient. Table 9 lists the potential advantages and disadvantages of the
different ARV drug components. Appendix B, Tables 3-10 list characteristics of individual ARV agents (e.g.,
formulations, dosing recommendations, PKs, common adverse effects). Appendix B, Table 11 provides ARV
dosing recommendations for patients who have renal or hepatic insufficiency.

Changes Since the Last Revision of the Guidelines

Since the last revision of these guidelines, the Panel has made several important changes to the recommendations
for initial therapy in people with HIV. Among these changes, the following deserve emphasis:

Raltegravir (RAL), in combination with FTC or 3TC and TDF or TAF, is now recommended as an Initial
Regimen in Certain Clinical Circumstances. This change is made primarily because RAL has a lower barrier
to resistance than DTG or bictegravir (BIC), it is not part of any single-tablet regimen (STR), and RAL-
containing regimens have a higher pill burden than those containing DTG or BIC.

The Panel previously recommended DTG as an alternative ARV in individuals of childbearing potential who
are trying to conceive or who are sexually active and not using effective contraception, because preliminary
data from a birth outcome surveillance study in Botswana raised concern that DTG use around the time

of conception may be associated with an increased risk of infant neural tube defects (NTDs).> Additional
results from the same study have shown that the prevalence of infant NTDs, in association with DTG
exposure at conception, is substantially lower than in the preliminary data.® " This rate was slightly higher
than with non-DTG containing regimens, but the difference was not statistically significant. Because of
these newer data, the Panel now considers DTG a recommended option for people of childbearing potential.
Before initiating a DTG-based regimen, clinicians should discuss the risks and benefits of using DTG with
people of childbearing potential to allow them to make an informed decision. Clinicians should refer to the
Perinatal Guidelines for more detailed recommendations on the safety and effectiveness of ARV drugs during
conception and throughout pregnancy.

Data from studies showing increased weight gain with particular ARV medications, including some INSTIs
and TAF and especially in certain patient populations (i.e., women, Black and Hispanic populations), are
updated.

Table 6. Recommended Antiretroviral Regimens for Initial Therapy (Last updated June 3, 2021;
last reviewed June 3, 2021)

Selection of a regimen should be individualized based on virologic efficacy, potential adverse effects, childbearing
potential and use of effective contraception, pill burden, dosing frequency, drug-drug interaction potential,

comorbid conditions, cost, access, and resistance test results. A pregnancy test should be performed in people
of childbearing potential, and choice of antiretroviral therapy (ART) for individuals who are pregnant should
be guided by recommendations from the Perinatal Guidelines. Drug classes and regimens within each class
are arranged first by evidence rating and, when ratings are equal, in alphabetical order. Table 7 provides ARV
recommendations based on specific clinical scenarios.
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Recommended Initial Regimens for Most People with HIV
Recommended regimens are those with demonstrated durable virologic efficacy, favorable tolerability and toxicity
profiles, and ease of use. Choice of ART during pregnancy should be guided by recommendations from the Perinatal
Guidelines.

INSTI plus 2 NRTIs:

e BIC/TAF/FTC (Al)

e DTG/ABC/3TC (Al)—if HLA-B*5701 negative
e DTG plus (TAF or TDF)? plus (FTC or 3TC) (Al)

INSTI plus 1 NRTI:
e DTG/3TC (Al), except for individuals with HIV RNA >500,000 copies/mL, HBV coinfection, or in whom ART is to be
started before the results of HIV genotypic resistance testing for reverse transcriptase or HBV testing are available

Recommended Initial Regimens in Certain Clinical Situations
These regimens are effective and tolerable but have some disadvantages when compared with the regimens listed above
or have less supporting data from randomized clinical trials. However, in certain clinical situations, one of these regimens
may be preferred (see Table 7 for examples).

INSTI plus 2 NRTIs:
e EVG/c/(TAF or TDF)*/FTC (BI)°
e RAL plus (TAF or TDF)? plus (FTC or 3TC) (BI for TDF/[FTC or 3TC], Bll for TAF/FTC)

Boosted Pl plus 2 NRTIs:

In general, boosted DRV is preferred over boosted ATV

(DRV/c® or DRV/r) plus (TAF or TDF) plus (FTC or 3TC) (Al)
(ATVIc? or ATV/r) plus (TAF or TDF)c plus (FTC or 3TC) (BI)
(DRV/c? or DRV/r) plus ABC/3TC —if HLA-B*5701 negative (BIl)

NNRTI plus 2 NRTIs:

o DOR/TDF/3TC (BI) or DOR plus TAF/FTC (BIII)

e EFV plus (TAF or TDF)® plus (FTC or 3TC)
o EFV 600 mg plus TDF plus (FTC or 3TC) (BI)
o EFV 400 mg/TDF/3TC (BI)
o EFV 600 mg plus TAF/FTC (BII)

e RPV/(TAF or TDF)¥/FTC (BII for TAF and BI for TDF)—if HIV RNA <100,000 copies/mL and

CD4 count >200 cells/mm?

Regimens to Consider when ABC, TAF, and TDF Cannot be Used or Are Not Optimal:
e DTG/3TC (Al), except for individuals with HIV RNA >500,000 copies/mL, HBV coinfection, or in whom ART is to be
started before the results of HIV genotypic resistance testing for reverse transcriptase or HBV testing are available
e DRV/rplus RAL twice a day (Cl)—if HIV RNA <100,000 copies/mL and CD4 count >200 cells/mm?
e DRV/ronce daily plus 3TC (CI)

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | = Data from randomized controlled trials; Il = Data from well-designed nonrandomized
trials, observational cohort studies with long-term clinical outcomes, relative bioavailability/bioequivalence
studies, or regimen comparisons from randomized switch studies; Ill = Expert opinion

aBecause of insufficient data, BIC should not be prescribed to people who are pregnant.

®Because lower concentrations of COBI and its boosted drugs EVG, DRV, and ATV have been observed during the second and third
trimesters, it should be avoided during pregnancy. For women with viral suppression who become pregnant while on a COBI-containing
regimen but wish to remain on this regimen after counseling regarding its lower-drug concentration, frequent viral load monitoring is rec-

ommended. For further information, refer to the Perinatal Guidelines.
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¢ TAF and TDF are two forms of TFV approved by the FDA. TAF has fewer bone and kidney toxicities than TDF, whereas TDF is associated
with lower lipid levels. Safety, cost, and access are among the factors to consider when choosing between these drugs.

Note: The following are available as coformulated drugs: ABC/3TC, ATV/c, BIC/TAF/FTC, DOR/TDF/3TC, DRV/c, DRV/c/TAF/FTC, DT-
G/3TC, DTG/ABC/3TC, EFV (400 mg or 600 mg)/TDF/3TC, EFV/TDF/FTC, EVG/c/TAF/FTC, EVG/c/TDF/FTC, RPV/TAF/FTC, RPV/TDF/
FTC, TAF/FTC, TDF/3TC, and TDF/FTC.

Key: 3TC = lamivudine; ABC = abacavir; ART = antiretroviral therapy; ARV = antiretroviral; ATV = atazanavir; ATV/c = atazanavir/cobicistat;
ATVIr = atazanavir/ritonavir; BIC = bictegravir; CD4 = CD4 T lymphocyte; DOR = doravirine; DRV = darunavir; DRV/c = darunavir/
cobicistat; DRV/r = darunavir/ritonavir; DTG = dolutegravir; EFV = efavirenz; EVG = elvitegravir; EVG/c = elvitegravir/cobicistat; FDA =
Food and Drug Administration; FTC = emtricitabine; HLA = human leukocyte antigen; INSTI = integrase strand transfer inhibitor; NNRTI =
non-nucleoside reverse transcriptase inhibitor; NRTI = nucleoside reverse transcriptase inhibitor; Pl = protease inhibitor; RAL = raltegravir;
RPV = rilpivirine; STR = single-tablet regimen; TAF = tenofovir alafenamide; TFV = tenofovir; TDF = tenofovir disoproxil fumarate

Selecting an Initial Antiretroviral Regimen

The goal of ART is to provide a potent, safe, tolerable, and easy-to-adhere-to regimen to achieve sustained
virologic control. Initial therapy should be with two NRTIs combined with an INSTI, the combination of
DTG/3TC or, in some individuals, a combination including two NRTIs plus an NNRTI or an RTV- or COBI-
boosted PI. When selecting a regimen for a person with HIV, a number of patient- and regimen-specific
characteristics should be considered. Some factors can be grouped into the categories listed below and may
influence the selection of a regimen. Table 7 includes recommendations for additional regimens to use in specific
clinical scenarios. Individuals without prior ARV treatment who wish to use long-acting injectable CAB and RPV
should first achieve viral suppression on another regimen before switching to oral, and then injectable, CAB and
RPV. (See Optimizing Antiretroviral Therapy in the Setting of Virologic Suppression)

Initial Characteristics to Consider in All People with HIV

Pretreatment HIV RNA level (viral load)

Pretreatment CD4 count

HIV genotypic drug resistance test results. Based on current rates of transmitted drug resistance to different
ARV medications, standard genotypic drug-resistance testing in ARV-naive persons should focus on testing
for mutations in the reverse transcriptase (RT) and protease (PR) genes. If transmitted INSTI resistance is a
concern, providers should consider also testing for resistance mutations to this class of drugs.

e HLA-B*5701 status. Those who are HLA-B*5701 positive should not receive ABC. Regimens that do not
include ABC can be initiated if HLA-B*5701 test results are not yet available; see Table 7 for regimens to ini-
tiate.

Individual preferences
Anticipated adherence to the regimen
Timing of ART initiation after diagnosis (i.e., immediate versus delayed)

Note that results of pretreatment HIV RNA, CD4 count, and resistance testing do not need to be available before
starting ART. See Table 7 for regimens to initiate if these results are not available.

Presence of Specific Conditions

e Comorbid conditions: Cardiovascular disease; hyperlipidemia; renal disease; liver disease; osteopenia,
osteoporosis, or other conditions associated with bone mineral density loss; psychiatric illness; neurologic
disease; drug abuse or dependency requiring narcotic replacement therapy
Coinfections: HBV, hepatitis C virus, tuberculosis (TB)

e Pregnancy and potential for pregnancy (see below, General Considerations for People of Childbearing
Potential Initiating Antiretroviral Therapy)
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Regimen-Specific Considerations

Regimen’s barrier to resistance

Potential adverse effects and drug toxicities, including risk for development of comorbid diseases.

Known or potential drug interactions with other medications (see Drug-Drug Interactions)

Convenience (e.g., pill burden, dosing frequency, availability of a fixed-dose combination or STR formula-
tions, food requirements)

e Cost and access (see Cost Considerations and Antiretroviral Therapy)

General Considerations for People of Childbearing Potential Initiating Antiretroviral Therapy

e A pregnancy test should be performed before initiating ART.

¢ Clinicians should discuss intentions regarding pregnancy with all people of childbearing potential.

People with HIV should attain maximum viral suppression for their own health before attempting conception
to prevent sexual HIV transmission to partners without HI\V and to minimize the risk of perinatal HIV
transmission.

e A DTG-based regimen is one of the recommended options for women initiating ART. Before
initiating a DTG-based regimen, clinicians should discuss the risks and benefits of using DTG with
people of childbearing potential to allow them to make an informed decision. Please refer to the Women
with HIV section, Selecting an Initial Antiretroviral Regimen (see above), and INSTI-Based Regimens (see
below) for additional details.

o For individuals who are trying to conceive, the Panel recommends initiating a regimen designated as
a Preferred regimen during pregnancy as detailed in the Perinatal Guidelines.

General Considerations for INSTI-, PI-, or NNRTI-Based Regimens

The choice between an INSTI, PI, or NNRTI in an initial ARV regimen should be guided by the ARV drug’s effi-
cacy, barrier to resistance, and adverse effects profile; convenience; the patient’s comorbidities and concomitant
medications; and the potential for drug-drug interactions (see Tables 7 and 9).

INSTI-Based Regimens

The Panel’s Recommended Initial Regimens for Most People with HIV as listed in Table 6 include one of two
INSTIs (BIC or DTG) plus two NRTIs or DTG/3TC. For most patients, these INSTI-containing regimens will
be highly effective and have relatively infrequent treatment-limiting adverse effects and few drug interactions.
In several head-to-head comparisons between boosted PI- and INSTI-containing regimens, the INSTI-based
regimens were better tolerated and caused fewer treatment discontinuations.®° The Panel recommends a two-
drug regimen of DTG/3TC for initial therapy if certain criteria are met. Data from two randomized trials showed
that, in terms of virologic efficacy, DTG plus 3TC was noninferior to a three-drug regimen of DTG plus TDF/
FTC. No treatment-emergent resistance was seen in either the two-drug or the three-drug group. The study
inclusion criteria limited enrollment to participants with HIV RNA levels <500,000 copies/mL; no known major
NRTI, PI, or NNRTI resistance; and without active hepatitis B.* 1

Among the INSTI-based regimens, BIC- and DTG-containing regimens have a higher barrier to resistance and
lower pill burden than the first generation INSTIs, EVG- or RAL-containing regimens. Treatment-emergent
resistance has been reported very rarely in individuals receiving three-drug DTG-based therapy!?!4 and rarely
has been reported in those receiving BIC-based regimens.?® In addition, transmitted resistance to BIC and DTG
is rare. Because of this high barrier to resistance and tolerability, BIC- and DTG-containing regimens may be
considered for patients who plan to start ART before resistance test results are available (e.g., with rapid initiation
of ART after diagnosis). BIC-based regimens have been shown to be noninferior to DTG-based regimens in
clinical trials.® 7
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Recent studies have shown that the prevalence of infant NTDs associated with DTG exposure at conception is
slightly higher than with non-DTG containing regimens (1.9 per 1,000 versus 1.1 per 1,000, respectively), but
the prevalence difference was not statistically significant.%” For individuals of childbearing potential who are
trying to conceive, DTG-based regimens are among the recommended options for most people initiating ART,
acknowledging that clinicians should discuss the risks and benefits of using DTG with people of childbearing
potential to allow them to make an informed decision. Because of insufficient data in pregnancy, BIC/TAF/

FTC should not be used in people who are pregnant. Because of inadequate drug levels in the second and third
trimesters of pregnancy, COBI-boosted EVG should be avoided in someone who is pregnant. People with
suppressed virus on a COBI-boosted regimen who wish to continue the regimen should be followed with frequent
viral load monitoring. Clinicians should refer to the Perinatal Guidelines before prescribing ART to a person who
is pregnant or a person of childbearing potential.

Data now suggest greater weight gain with certain INSTI-based regimens and TAF than with other ARV drugs.
The clinical significance of these findings is still unknown.8-2

EVG- and RAL-based regimens have the disadvantages of having lower barriers to resistance than DTG- or
BIC-containing regimens and, therefore, are not recommended regimens for most people with HIV. Also of im-
portance is that EVG-based regimens have a greater potential for drug interactions, because EVG is combined
with COBI, a strong cytochrome P (CYP) 3A4 inhibitor (see Table 7).

Protease Inhibitor-Based Regimens
PK-enhanced Pl-based regimens are recommended in certain clinical situations. Similar to elvitegravir/cobicistat

(EVGlc), these regimens carry the disadvantage of greater drug interaction potential than other ARV drugs. For
those individuals in whom ART needs to begin urgently before resistance test results are available, boosted DRV
may be an appropriate choice because the rate of transmitted PI resistance is low, and boosted DRV has a high
barrier to resistance and a low rate of treatment-emergent resistance. DRV/c/TAF/FTC is available as an STR.
Boosted ATV, like boosted DRV, has relatively few metabolic adverse effects in comparison to older boosted-PI
regimens; however, ATV/r had a higher rate of adverse effect-associated drug discontinuation than darunavir/ri-
tonavir (DRV/r) or RAL in a randomized clinical trial.® In a substudy of this trial, and in a separate cohort study,
ATV/r use was associated with slower progression of atherosclerosis, as measured by carotid artery intima me-
dial thickness.?:2" Large observational cohorts found an association between some Pls (DRV/r, fosamprenavir
[FPV], indinavir [IDV], and LPV/r) and an increased risk of cardiovascular events; however, this association was
not seen with ATV.?¢3 Further study is needed. Cobicistat-boosted DRV and cobicistat-boosted ATV should be
avoided during pregnancy because of inadequate drug levels.

NNRTI-Based Regimens
NNRTI-based regimens (which include doravirine [DOR], EFV, or RPV plus 2-NRTIs) may be options for

some patients, although these drugs, especially EFV and RPV, have low barriers to resistance. The emergence
of resistance at the time of virologic failure also has been reported with DOR. EFV has a long track record of
widespread use, is considered safe in people of childbearing potential, and has minimal PK interaction with
rifamycins, making it an attractive option for patients who require TB treatment. EFV-based regimens (using
either 400 mg or 600 mg dosing) have excellent virologic efficacy,® including in patients with high HIV RNA
(except when EFV is used with ABC/3TC). However, the relatively high rate of central nervous system (CNS)-
related side effects reduces the tolerability of EFV-based regimens. As an STR, EFV 600 mg is available with
TDF/FTC or TDF/3TC; EFV 400 mg is available with TDF/3TC. RPV has fewer adverse effects than EFV,

is available as one of the smallest tablet sizes among STRs that also include TAF/FTC or TDF/FTC and has a
favorable lipid profile. However, RPV has lower virologic efficacy in patients with baseline HIV RNA levels
>100,000 copies/mL and CD4 counts <200 cells/fmm?. DOR is available both as a single-drug tablet to be used
with two NRTIs and as part of an STR with TDF/3TC. In randomized trials, DOR was noninferior to both EFV
and DRV/r when either of these drugs was taken in combination with two NRTIs.%>% DOR has CNS tolerability
advantages over EFV and more favorable lipid effects than DRV/r and EFV. DOR also has fewer potential drug
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interactions than EFV or RPV, and unlike with RPV, the virologic efficacy of DOR is not compromised in patients
with high HIV RNA levels and low CD4 counts. In a cross-trial analysis, DOR was not associated with weight
gain compared with EFV 600 mg or boosted DRV.%"

Regimens When Abacavir, Tenofovir Alafenamide, and Tenofovir Disoproxil Fumarate Cannot Be Used or

Are Not Optimal
For those patients in whom ABC, TDF, or TAF cannot be used or are not optimal, several two-drug options do not

contain these agents. Two-drug options should not be used in individuals with HBV coinfection or known preex-
isting resistance to either ARV in the combination. Among the two-drug regimens, DTG/3TC is preferred because
substantial data support this combination in initial therapy, with the caveat that people with HIV RNA >500,000
copies/mL were excluded from the largest trial.* ** Another two-drug treatment option that can be considered is
the combination of DRV/r (once daily) plus RAL (twice daily), but this combination should be used only in those
with baseline CD4 counts >200 cells/mm? and HIVV RNA levels <100,000 copies/mL.% A small, randomized trial
indicated that once-daily DRV/r plus 3TC had similar efficacy to once-daily DRV/r plus TDF/3TC, although this
study has yet to be published.®
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