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What’s New in the Guidelines?
(Last updated June 3, 2021; last reviewed 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 6 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:

« 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.
« 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.

Clinical trial data on the use of fostemsavir for patients with multidrug-resistant HIV has been
added.

Poor CD4 Recovery and Persistent Inflammation

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

* The update to this section primarily focuses on the role of the new long-acting injectable (LAI)
regimen of intramuscular cabotegravir (CAB) plus rilpivirine (RPV) in this setting. The section
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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

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

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

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

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

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

Substance Use Disorder and HIV

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.

Tuberculosis/HIV Coinfection

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.qg.,
in those with certain INSTI-associated resistance mutations or with clinically suspected INSTI
resistance).

Cost Considerations and Antiretroviral Therapy

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.

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

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

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

Other Updates

The following sections have also been updated:
+ Adverse Effects
» 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; 1l = Data from well-designed
nonrandomized trials or observational cohort studies with long-term clinical outcomes; I11 = 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

References

1. Paredes R, Tzou PL, van Zyl G, et al. Collaborative update of a rule-based expert system for HIV-1 genotypic resistance
test interpretation. PLoS One. 2017;12(7):e0181357. Available at: https://www.ncbi.nlm.nih.gov/pubmed/28753637.

2. Flandre P, Costagliola D. On the comparison of artificial network and interpretation systems based on genotype
resistance mutations in HIV-1-infected patients. AIDS. 2006;20(16):2118-2120. Available at: https://www.ncbi.nlm.nih.
gov/pubmed/17053360.

3. Vercauteren J, Vandamme AM. Algorithms for the interpretation of HIV-1 genotypic drug resistance information.
Antiviral Res. 2006;71(2-3):335-342. Available at: https://www.ncbi.nlm.nih.gov/pubmed/16782210.

4. Gianotti N, Mondino V, Rossi MC, et al. Comparison of a rule-based algorithm with a phenotype-based algorithm for
the interpretation of HIV genotypes in guiding salvage regimens in HIV-infected patients by a randomized clinical trial:
the mutations and salvage study. Clin Infect Dis. 2006;42(10):1470-1480. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/16619162.

5. Torti C, Quiros-Roldan E, Regazzi M, et al. A randomized controlled trial to evaluate antiretroviral salvage
therapy guided by rules-based or phenotype-driven HIV-1 genotypic drug-resistance interpretation with or without
concentration-controlled intervention: the Resistance and Dosage Adapted Regimens (RADAR) study. Clin Infect Dis.
2005;40(12):1828-1836. Available at: https://www.ncbi.nlm.nih.gov/pubmed/15909273.

6. Tural C, Ruiz L, Holtzer C, et al. Clinical utility of HIV-1 genotyping and expert advice: the Havana trial. AIDS.
2002;16(2):209-218. Available at: https://www.ncbi.nIm.nih.gov/pubmed/11807305.

7. Lanier ER, Ait-Khaled M, Scott J, et al. Antiviral efficacy of abacavir in antiretroviral therapy-experienced adults
harbouring HIV-1 with specific patterns of resistance to nucleoside reverse transcriptase inhibitors. Antivir Ther.
2004;9(1):37-45. Available at: https://www.ncbi.nlm.nih.gov/pubmed/15040535.

8. Miller MD, Margot N, Lu B, et al. Genotypic and phenotypic predictors of the magnitude of response to tenofovir
disoproxil fumarate treatment in antiretroviral-experienced patients. J Infect Dis. 2004;189(5):837-846. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/14976601.

9. Flandre P, Chappey C, Marcelin AG, et al. Phenotypic susceptibility to didanosine is associated with antiviral activity in
treatment-experienced patients with HIV-1 infection. J Infect Dis. 2007;195(3):392-398. Available at: https://www.ncbi.
nlm.nih.gov/pubmed/17205478.

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV C-18



https://www.ncbi.nlm.nih.gov/pubmed/17053360
https://www.ncbi.nlm.nih.gov/pubmed/17053360
https://www.ncbi.nlm.nih.gov/pubmed/16619162
https://www.ncbi.nlm.nih.gov/pubmed/16619162
https://www.ncbi.nlm.nih.gov/pubmed/17205478
https://www.ncbi.nlm.nih.gov/pubmed/17205478

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Naeger LK, Struble KA. Food and Drug Administration analysis of tipranavir clinical resistance in HIV-1-

infected treatment-experienced patients. AIDS. 2007;21(2):179-185. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/17197808.

Naeger LK, Struble KA. Effect of baseline protease genotype and phenotype on HIV response to atazanavir/
ritonavir in treatment-experienced patients. AIDS. 2006;20(6):847-853. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/16549968.

Verhofstede C, Wanzeele FV, Van Der Gucht B, De Cabooter N, Plum J. Interruption of reverse transcriptase inhibitors
or a switch from reverse transcriptase to protease inhibitors resulted in a fast reappearance of virus strains with a reverse

transcriptase inhibitor-sensitive genotype. AIDS. 1999;13(18):2541-2546. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/10630523.

Miller V, Sabin C, Hertogs K, et al. Virological and immunological effects of treatment interruptions in HIV-1
infected patients with treatment failure. AIDS. 2000;14(18):2857-2867. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/11153667.

Devereux HL, Youle M, Johnson MA, Loveday C. Rapid decline in detectability of HIV-1 drug resistance mutations after
stopping therapy. AIDS. 1999;13(18):F123-127. Available at: https://www.ncbi.nlm.nih.gov/pubmed/10630517.

Benson CA, Vaida F, Havlir DV, et al. A randomized trial of treatment interruption before optimized antiretroviral
therapy for persons with drug-resistant HIV: 48-week virologic results of ACTG A5086. J Infect Dis. 2006;194(9):1309-
1318. Available at: https://www.ncbi.nlm.nih.gov/pubmed/17041858.

Little SJ, Holte S, Routy JP, et al. Antiretroviral-drug resistance among patients recently infected with HIV. N Engl J
Med. 2002;347(6):385-394. Available at: https://www.ncbi.nlm.nih.gov/pubmed/12167680.

Borroto-Esoda K, Waters JM, Bae AS, et al. Baseline genotype as a predictor of virological failure to emtricitabine or
stavudine in combination with didanosine and efavirenz. AIDS Res Hum Retroviruses. 2007;23(8):988-995. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/17725415.

Pozniak AL, Gallant JE, Delesus E, et al. Tenofovir disoproxil fumarate, emtricitabine, and efavirenz versus fixed-
dose zidovudine/lamivudine and efavirenz in antiretroviral-naive patients: virologic, immunologic, and morphologic

changes—a 96-week analysis. J Acquir Immune Defic Syndr. 2006;43(5):535-540. Available at: https://www.ncbi.nlm.
nih.gov/pubmed/17057609.

Kuritzkes DR, Lalama CM, Ribaudo HJ, et al. Pre-existing resistance to nonnucleoside reverse-transcriptase inhibitors
predicts virologic failure of an efavirenz-based regimen in treatment-naive HIV-1-infected subjects. J Infect Dis.
2008;197(6):867-870. Available at: https://www.ncbi.nlm.nih.gov/pubmed/18269317.

World Health Organization. WHO HIV Drug Resistance Report 2012. 2012. Geneva, Switzerland. Available at: https://
www.who.int/publications/i/item/9789241503938.

Yanik EL, Napravnik S, Hurt CB, et al. Prevalence of transmitted antiretroviral drug resistance differs between acutely
and chronically HIV-infected patients. J Acquir Immune Defic Syndr. 2012;61(2):258-262. Available at: http://www.ncbi.
nim.nih.gov/pubmed/22692092.

Agwu AL, Bethel J, Hightow-Weidman LB, et al. Substantial multiclass transmitted drug resistance and drug-relevant
polymorphisms among treatment-naive behaviorally HIV-infected youth. AIDS Patient Care STDS. 2012;26(4):193-196.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/22563607.

Castor D, Low A, Evering T, et al. Transmitted drug resistance and phylogenetic relationships among acute and early
HIV-1-infected individuals in New York City. J Acquir Immune Defic Syndr. 2012;61(1):1-8. Available at: http://www.
ncbi.nlm.nih.gov/pubmed/22592583.

Doyle T, Dunn DT, Ceccherini-Silberstein F, et al. Integrase inhibitor (INI) genotypic resistance in treatment-naive and
raltegravir-experienced patients infected with diverse HIV-1 clades. J Antimicrob Chemother. 2015;70(11):3080-3086.
Available at: http://www.ncbi.nlm.nih.gov/pubmed/26311843.

Menza TW, Billock R, Samoff E, Eron JJ, Dennis AM. Pretreatment integrase strand transfer inhibitor resistance

in North Carolina from 2010-2016. AIDS. 2017;31(16):2235-2244. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/28991024.

Johnson JA, Li JF, Wei X, et al. Minority HIV-1 drug resistance mutations are present in antiretroviral treatment-naive
populations and associate with reduced treatment efficacy. PLoS Med. 2008;5(7):e158. Available at: https://www.ncbi.
nlm.nih.gov/pubmed/18666824.

Simen BB, Simons JF, Hullsiek KH, et al. Low-abundance drug-resistant viral variants in chronically HIV-infected,

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV C-19


https://www.ncbi.nlm.nih.gov/pubmed/17197808
https://www.ncbi.nlm.nih.gov/pubmed/17197808
https://www.ncbi.nlm.nih.gov/pubmed/16549968
https://www.ncbi.nlm.nih.gov/pubmed/16549968
https://www.ncbi.nlm.nih.gov/pubmed/10630523
https://www.ncbi.nlm.nih.gov/pubmed/10630523
https://www.ncbi.nlm.nih.gov/pubmed/11153667
https://www.ncbi.nlm.nih.gov/pubmed/11153667
https://www.ncbi.nlm.nih.gov/pubmed/17057609
https://www.ncbi.nlm.nih.gov/pubmed/17057609
https://www.who.int/publications/i/item/9789241503938
https://www.who.int/publications/i/item/9789241503938
http://www.ncbi.nlm.nih.gov/pubmed/22692092
http://www.ncbi.nlm.nih.gov/pubmed/22692092
http://www.ncbi.nlm.nih.gov/pubmed/22592583
http://www.ncbi.nlm.nih.gov/pubmed/22592583
https://www.ncbi.nlm.nih.gov/pubmed/28991024
https://www.ncbi.nlm.nih.gov/pubmed/28991024
https://www.ncbi.nlm.nih.gov/pubmed/18666824
https://www.ncbi.nlm.nih.gov/pubmed/18666824

antiretroviral treatment-naive patients significantly impact treatment outcomes. J Infect Dis. 2009;199(5):693-701.
Available at: https://www.ncbi.nlm.nih.gov/pubmed/19210162.

28. Paredes R, Lalama CM, Ribaudo HJ, et al. Pre-existing minority drug-resistant HIV-1 variants, adherence, and risk
of antiretroviral treatment failure. J Infect Dis. 2010;201(5):662-671. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/20102271.

29. Smith DM, Wong JK, Hightower GK, et al. HIV drug resistance acquired through superinfection. AIDS.
2005;19(12):1251-1256. Available at: https://www.ncbi.nlm.nih.gov/pubmed/16052079.

30. Smith DM, Wong JK, Shao H, et al. Long-term persistence of transmitted HIV drug resistance in male genital tract
secretions: implications for secondary transmission. J Infect Dis. 2007;196(3):356-360. Available at: https://www.ncbi.
nlm.nih.gov/pubmed/17597449.

31. Novak RM, Chen L, MacArthur RD, et al. Prevalence of antiretroviral drug resistance mutations in chronically HIV-
infected, treatment-naive patients: implications for routine resistance screening before initiation of antiretroviral therapy.
Clin Infect Dis. 2005;40(3):468-474. Available at: https://www.ncbi.nlm.nih.gov/pubmed/15668873.

32. Little SJ, Frost SD, Wong JK, et al. Persistence of transmitted drug resistance among subjects with primary human
immunodeficiency virus infection. J Virol. 2008;82(11):5510-5518. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/18353964.

33. Saag MS, Cahn P, Raffi F, et al. Efficacy and safety of emtricitabine vs stavudine in combination therapy in
antiretroviral-naive patients: a randomized trial. JAMA. 2004;292(2):180-189. Available at: https://www.ncbi.nlm.nih.
gov/pubmed/15249567.

34. Jourdain G, Ngo-Giang-Huong N, Le Coeur S, et al. Intrapartum exposure to nevirapine and subsequent maternal
responses to nevirapine-based antiretroviral therapy. N Engl J Med. 2004;351(3):229-240. Available at: https://www.
ncbi.nlm.nih.gov/pubmed/15247339.

35. Pillay D, Bhaskaran K, Jurriaans S, et al. The impact of transmitted drug resistance on the natural history of HIV
infection and response to first-line therapy. AIDS. 2006;20(1):21-28. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/16327315.

36. Kantor R, Smeaton L, Vardhanabhuti S, et al. Pretreatment HIV drug resistance and HIV-1 subtype C are independently
associated with virologic failure: results from the multinational PEARLS (ACTG A5175) clinical trial. Clin Infect Dis.
2015;60(10):1541-1549. Available at: https://www.ncbi.nlm.nih.gov/pubmed/25681380.

37. Phanuphak P, Sirivichayakul S, Jiamsakul A, et al. Transmitted drug resistance and antiretroviral treatment outcomes in
non-subtype B HIV-1-infected patients in South East Asia. J Acquir Immune Defic Syndr. 2014;66(1):74-79. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/24413039.

38. Sax PE, Islam R, Walensky RP, et al. Should resistance testing be performed for treatment-naive HIV-infected patients?
A cost-effectiveness analysis. Clin Infect Dis. 2005;41(9):1316-1323. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/16206108.

39. Cingolani A, Antinori A, Rizzo MG, et al. Usefulness of monitoring HIV drug resistance and adherence in individuals
failing highly active antiretroviral therapy: a randomized study (ARGENTA). AIDS. 2002;16(3):369-379. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/11834948.

40. Durant J, Clevenbergh P, Halfon P, et al. Drug-resistance genotyping in HIV-1 therapy: the VIRADAPT randomised
controlled trial. Lancet. 1999;353(9171):2195-2199. Available at: https://www.ncbi.nlm.nih.gov/pubmed/10392984.

41. Baxter JD, Mayers DL, Wentworth DN, et al. A randomized study of antiretroviral management based on plasma
genotypic antiretroviral resistance testing in patients failing therapy. CPCRA 046 Study Team for the Terry Beirn

Community Programs for Clinical Research on AIDS. AIDS. 2000;14(9):F83-93. Available at: https://www.ncbi.nlm.nih.
gov/pubmed/10894268.

42. Cohen CJ, Hunt S, Sension M, et al. A randomized trial assessing the impact of phenotypic resistance testing on
antiretroviral therapy. AIDS. 2002;16(4):579-588. Available at: https://www.ncbi.nlm.nih.gov/pubmed/11873001.

43. Meynard JL, Vray M, Morand-Joubert L, et al. Phenotypic or genotypic resistance testing for choosing antiretroviral
therapy after treatment failure: a randomized trial. AIDS. 2002;16(5):727-736. Available at: https://www.ncbi.nlm.nih.
gov/pubmed/11964529.

44. Vray M, Meynard JL, Dalban C, et al. Predictors of the virological response to a change in the antiretroviral treatment

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV C-20


https://www.ncbi.nlm.nih.gov/pubmed/20102271
https://www.ncbi.nlm.nih.gov/pubmed/20102271
https://www.ncbi.nlm.nih.gov/pubmed/17597449
https://www.ncbi.nlm.nih.gov/pubmed/17597449
https://www.ncbi.nlm.nih.gov/pubmed/18353964
https://www.ncbi.nlm.nih.gov/pubmed/18353964
https://www.ncbi.nlm.nih.gov/pubmed/15249567
https://www.ncbi.nlm.nih.gov/pubmed/15249567
https://www.ncbi.nlm.nih.gov/pubmed/15247339
https://www.ncbi.nlm.nih.gov/pubmed/15247339
https://www.ncbi.nlm.nih.gov/pubmed/16327315
https://www.ncbi.nlm.nih.gov/pubmed/16327315
https://www.ncbi.nlm.nih.gov/pubmed/16206108
https://www.ncbi.nlm.nih.gov/pubmed/16206108
https://www.ncbi.nlm.nih.gov/pubmed/10894268
https://www.ncbi.nlm.nih.gov/pubmed/10894268
https://www.ncbi.nlm.nih.gov/pubmed/11964529
https://www.ncbi.nlm.nih.gov/pubmed/11964529

regimen in HIV-1-infected patients enrolled in a randomized trial comparing genotyping, phenotyping and standard
of care (Narval trial, ANRS 088). Antivir Ther. 2003;8(5):427-434. Available at: https://www.ncbi.nlm.nih.gov/

pubmed/14640390.

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

730. Available at: https://www.ncbi.nlm.nih.gov/pubmed/14986258.
46. Palella FJ, Jr., Armon C, Buchacz K, et al. The association of HIV susceptibility testing with survival among HIV-

infected patients receiving antiretroviral therapy: a cohort study. Ann Intern Med. 2009;151(2):73-84. Available at: http://

www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list uids=19620160.

47. Havlir DV, Hellmann NS, Petropoulos CJ, et al. Drug susceptibility in HIV infection after viral rebound in patients
receiving indinavir-containing regimens. JAMA. 2000;283(2):229-234. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/10634339.

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

JAMA. 2000;283(2):205-211. Available at: https://www.ncbi.nIm.nih.gov/pubmed/10634336.

49. Machouf N, Thomas R, Nguyen VK, et al. Effects of drug resistance on viral load in patients failing
antiretroviral therapy. J Med Virol. 2006;78(5):608-613. Available at: http://www.ncbi.nlm.nih.gov/entrez/query.
fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list uids=16555280.

50. Anderson JA, Jiang H, Ding X, et al. Genotypic susceptibility scores and HIV type 1 RNA responses in treatment-

experienced subjects with HIV type 1 infection. AIDS Res Hum Retroviruses. 2008;24(5):685-694. Available at: http://

www.ncbi.nlm.nih.gov/pubmed/18462083.

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

C-21


https://www.ncbi.nlm.nih.gov/pubmed/14640390
https://www.ncbi.nlm.nih.gov/pubmed/14640390
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=19620160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=19620160
https://www.ncbi.nlm.nih.gov/pubmed/10634339
https://www.ncbi.nlm.nih.gov/pubmed/10634339
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16555280
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16555280
http://www.ncbi.nlm.nih.gov/pubmed/18462083
http://www.ncbi.nlm.nih.gov/pubmed/18462083

Co-Receptor Tropism Assays (Last updated October 25, 2018; last reviewed October 25, 2018)

Panel’s Recommendations

A co-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).

+ A phenotypic 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.
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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.
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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

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


https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/initiation-antiretroviral-therapy
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/initiation-antiretroviral-therapy
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/what-start-initial-combination-regimens-antiretroviral-naive
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/virologic-failure
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/virologic-failure
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/table-7-antiretroviral-regimen-considerations-initial-therapy

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.
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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).%
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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,
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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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Table 7. Antiretroviral Regimen Considerations for Initial Therapy Based on Specific Clinical Scenarios

(Last updated June 3, 2021; last reviewed June 3, 2021) (page 1 of 4)

This table guides clinicians in choosing an initial antiretroviral (ARV) regimen according to various patient and
regimen characteristics and specific clinical scenarios. When more than one scenario applies to a person with HIV,
clinicians should review considerations for each relevant scenario and use their clinical judgment to select the most
appropriate regimen. This table is intended to guide the choice of an initial regimen. However, if a person is doing
well on a particular regimen, it is not necessary to switch to another regimen based on the scenarios outlined in this
table. Please see Table 9 for additional information regarding the advantages and disadvantages of particular ARV

medications.

Patient or Regimen

Characteristics Clinical Scenario Consideration(s) Rationale/Comments
Pre-ART CD4 count <200 cells/ | Do Not Use the Following Regimens: A higher rate of virologic failure has
Characteristics mm3 « RPV-based regimens been observed in those with low

treatment CD4 ts.
« DRV plus RAL pretreatment CD4 counts
HIV RNA >100,000 Do Not Use the Following Regimens: Higher rates of virologic failure have
copies/mL (also see « RPV-based regimens been observed in those with high
next row if HIV RNA ) pretreatment HIV RNA levels
>500,000 COpieS/mL) + ABC/3TC with EFV or ATVIr
* DRV/r plus RAL
HIV RNA >500,000 Do Not Use the Following Regimens: For DTG/3TC, limited data are
copies/mL « RPV-based regimens available in patients above this viral
load threshold.
« ABC/3TC with EFV or ATVIr oacresno
* DRV/r plus RAL
+DTG/3TC
HLA-B*5701 positive or | Do not use ABC-containing regimens. ABC hypersensitivity, a potentially fatal
result unknown reaction, is highly associated with the
presence of the HLA-B*5701 allele.
ARV should be started | Avoid NNRTI-based regimens and DTG/3TC. | Transmitted mutations conferring
before HIV drug . NNRTI and NRTI resistance are more
resistance results are Avoid ABC. likely than mutations associated with Pl
available (e.g.,ina Recommended ARV Regimens: or INSTI resistance.
person with acute HIV) | .
or when ART is being BIC/TAF/FTC HLA-B 5701 .results may not be
initiated rapidly. « DTG plus (TAF or TDF) plus (3TC or FTC) | available rapidly.
+ (DRV/r or DRV/c) plus (TAF or TDF)? plus Transmitted resistance to DRV, BIC,
(3TC or FTC) and DTG is rare, and these drugs have
high barriers to resistance.
ART-Specific A one-pill, once-daily STR Options as Initial ART Include: Do not use DTG/ABC/3TC if patient is
Characteristics regimen is desired « BIC/TAF/FTC HLA-B*5701 positive.

+ DOR/TDF/3TC

* DRV/c/TAF/FTC
+ DTG/ABC/3TC
+DTG/3TC

« EFV/TDF/FTC

* EFV/TDF/3TC

* EVG/C/TAF/FTC
* EVG/c/TDF/FTC
* RPV/TAF/FTC

* RPV/TDF/FTC

DTG/3TC is not recommended if HIV
RNA is >500,000 copies/mL.

Do not use DTG/ABC/3TC or DTG/3TC
in the setting of HBV coinfection or
unknown HBV status.

Do not use RPV-based regimens if HIV
RNAis >100,000 copies/mL and CD4
count is <200/mm?.

See Appendix B, Table 11 for ARV dose
recommendations in the setting of renal
impairment.
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Table 7. Antiretroviral Regimen Considerations for Initial Therapy Based on Specific Clinical
Scenarios (Last updated June 3, 2021; last reviewed June 3, 2021) (page 2 of 4)

Patient or Regimen

Clinical Scenario

Consideration(s)

Rationale/Comments

Characteristics
ART-Specific Food effects Regimens that Can be Taken Without Oral bioavailability of these regimens is
Characteristics, Regard to Food: not significantly affected by food.
continued

+ BIC-, DOR-, DTG-, or RAL-based regimens

Regimens that Should be Taken with Food:
« ATV/r- or ATV/c-based regimens

* DRV/r- or DRV/c-based regimens

* EVG/c/TAF/FTC?

* EVG/c/TDF/FTC?

* RPV-based regimens

Food improves absorption of these
regimens. RPV-containing regimens
should be taken with =390 calories of
food.

Regimens that Should be Taken on an
Empty Stomach:

* EFV-based regimens

Food increases EFV absorption and
may increase CNS side effects.

Presence of Other
Conditions

Chronic kidney disease
(defined as CrCl <60
mL/min)

In general, avoid TDF.

ABC may be used if patient is HLA-B*5701
negative. If HIV RNA is >100,000 copies/mL,
do not use ABC/3TC plus EFV or ATVIr.

TAF may be used if CrCl >30 mL/min or if
patient is on chronic hemodialysis (studied only
with EVG/C/TAF/FTC).

Consider avoiding ATV.

ART Options When ABC, TAF, or TDF
Cannot be Used: (In patients with HBV
coinfection, consult Hepatitis B Virus/HIV
Coinfection for HBV treatment options)

+ DTG/3TC (if HIV RNA <500,000 copies/mL)
* DRV/r plus 3TC

* DRV/r plus RAL (if CD4 count >200 cells/mm?
and HIV RNA <100,000 copies/mL)

TDF has been associated with proximal
renal tubulopathy. Higher rates of renal
dysfunction have been reported in
patients using TDF in conjunction with
RTV-containing regimens.

An adjusted dose of TDF can be used
in patients with ESRD or in those who
are on hemodialysis. Refer to Appendix
B, Table 11 for specific dosing
recommendations.

TAF has less impact on renal function
and lower rates of proteinuria than
TDF.

ATV has been associated with chronic
kidney disease in some observational
studies.

ABC has not been associated with
renal dysfunction.

Avoid the use of TDF- or TAF-sparing
regimens in the setting of HBV
coinfection or unknown HBV status,
unless also receiving a fully active HBV
regimen (see Hepatitis B Virus/HIV
Cainfection).

Liver disease with
cirrhosis

Some ARVs are contraindicated or may require
dosage modification in patients with Child-
Pugh class B or C disease.

Refer to Appendix B, Table 11 for
specific dosing recommendations.

Patients with cirrhosis should be
carefully evaluated by an expert in
advanced liver disease.

Concern for excess
weight gain

For many people with HIV, gaining weight after
starting ART is part of a “return to health.”
However, some ARV regimens are associated
with greater weight gain than others,

Initiation of INSTI-containing regimens,
particularly BIC and DTG, has been
associated with greater weight gain
than NNRTI- or boosted Pl-regimens.
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Table 7. Antiretroviral Regimen Considerations for Initial Therapy Based on Specific Clinical
Scenarios (Last updated June 3, 2021; last reviewed June 3, 2021) (page 3 of 4)

Patient or Regimen
Characteristics

Clinical Scenario

Consideration(s)

Rationale/Comments

Presence of Other
Conditions, continued

Concern for excess
weight gain

suggesting that particular drugs may contribute
to weight gain. See Rationale/Comments and
text for summary of regimens that have been
associated with greater weight gain than other
regimens.

Greater weight gain has been observed
with initiation of TAF than TDF or with a
switch from TDF to TAF.

ARV-associated weight gain appears
to disproportionately affect women and
Black and Hispanic people.

Osteoporosis

Avoid TDF.2

ABC may be used if patient is HLA-B*5701
negative. If HIV RNA is >100,000 copies/mL,
do not use ABC/3TC plus (EFV or ATVIr).

TDF is associated with decreases in
BMD along with renal tubulopathy,
urine phosphate wasting, and resultant
osteomalacia. TAF? and ABC are
associated with smaller declines in
BMD than TDF.

Psychiatric illnesses

Consider avoiding EFV- and RPV-based
regimens.

Patients on INSTI-based regimens who have
pre-existing psychiatric conditions should be
closely monitored.

Some ARVs are contraindicated, and some
psychiatric medications need dose adjustments
when coadministered with certain ARVs.

EFV and RPV can exacerbate
psychiatric symptoms and may be
associated with suicidality.

INSTIs have been associated with
adverse neuropsychiatric effects in
some retrospective cohort studies and
case series.

See the drug-drug interaction tables
(Tables 24a, 24b, and 24d) for dosing
recommendations when drugs used
for psychiatric illnesses are used with
certain ARVs.

HIV-associated
dementia (HAD)

Avoid EFV-based regimens if possible.

The beneficial effects of ART on HAD-
symptoms may be confounded by
EFV-related neuropsychiatric effects.

Medication-assisted
treatment for opioid use
disorder

Opioid withdrawal may occur when EFV is
initiated in patients who are on a stable dose of
methadone.

Clinical monitoring is recommended, because
medications used to treat opioid dependence
may need to be adjusted in some patients.

EFV reduces methadone
concentrations and may lead to
withdrawal symptoms.

See the drug-drug interaction tables
(Tables 24a, 24b, and 24d) for dosing
recommendations.

Cardiac QTc interval

Consider avoiding EFV- or RPV-based

High EFV or RPV concentrations may

prolongation regimens if patient is taking other medications | cause QT prolongation.
with known risk of Torsades de Pointes, or in
patients at higher risk of Torsades de Pointes.
High cardiac risk Consider avoiding ABC-based regimens. An increased risk of CV events with

If a boosted Pl is the desired option, an ATV-
based regimen may have advantages over a
DRV-based regimen.

Refer to Hyperlipidemia below for regimens
associated with more favorable lipid profiles.

ABC has been observed in some
studies.

Observational cohort studies reported
an association between some Pls
(DRV, IDV, FPV, and LPVIr) and an
increased risk of CV events; this risk
has not been seen with ATV (see text).
Further study is needed.

Certain ARV regimens are associated
with more favorable lipid profiles than
other regimens, although evidence on
whether this improves CV outcomes is
lacking.
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Patient or Regimen
Characteristics

Clinical Scenario

Consideration(s)

Rationale/Comments

Presence of Other
Conditions, continued

Hyperlipidemia

The Following ARV Drugs Have Been
Associated with Dyslipidemia:

* Pliror Pllc
* EFV
*EVG/c

BIC, DOR, DTG, RAL, and RPV have fewer
lipid effects.

TDF lowers lipids; therefore, switching from
TDF to TAF is associated with increased lipids.

TDF has been associated with lower
lipid levels than ABC or TAF.

Patients with history
of poor adherence to
non-ARV medications
or inconsistent
engagement in care

Consider using regimens with a boosted Pl or
BIC or DTG.

These regimens have a high genetic
barrier to resistance.

Pregnancy

Refer to the Perinatal Guidelines for further guidance on ARV use during pregnancy.

Presence of
Coinfections

HBV infection

Avoid regimens that contain no NRTIs.
Use (TDF or TAF) with (FTC or 3TC) as two
NRTIs.

If TDF and TAF Are Contraindicated:

* For treatment of HBV, use FTC or 3TC with
entecavir and a suppressive ARV regimen (see
Hepatitis B Virus/HIV Coinfection).

TDF, TAF, FTC, and 3TC are active
against both HIV and HBV. 3TC- or
FTC-associated HBV mutations can
emerge rapidly when these drugs are
used without another drug that is active
against HBV.

HCV treatment required

Refer to recommendations in Hepatitis C Virus/HIV Coinfection, with special attention to

potential interactions between ARV drugs and HCV drugs.

Treating TB with
rifamycin antibiotics
(rifabutin, rifampin, and
rifapentine)

Recommended regimens may require dose
adjustment. See the drug-drug interaction
tables (Table 24a, Table 24b, Table 24c, Table
24d, and Table 24¢e) and Tuberculosis/HIV
Coinfection for information on ARV use with
rifamycin antibiotics.

Rifamycin antibiotics are inducers

of CYP3A4 and UGT1A1 enzymes,
causing significant decreases in
concentrations of Pls, INSTIs, and

RPV.

3 TAF and TDF are two FDA-approved forms of TFV. 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.

Key: 3TC = lamivudine; ABC = abacavir; ART = antiretroviral therapy; ARV = antiretroviral; ATV = atazanavir; ATV/c = atazanavir/cobicistat;
ATVIr = atazanavir/ritonavir; BIC = bictegravir; BID = twice daily; BMD = bone mineral density; COBI = cobicistat; CD4 = CD4 T lymphocyte;
CNS = central nervous system; CrCl = creatinine clearance; CV = cardiovascular; CYP = cytochrome P; DOR = doravirine; DRV = darunavir;
DRV/c = darunavir/cobicistat; DRV/r = darunavir/ritonavir; DTG = dolutegravir; EFV = efavirenz; ESRD = end stage renal disease; EVG =
elvitegravir; EVG/c = elvitegravir/cobicistat; FDA = Food and Drug Administration; FPV = fosamprenavir; FTC = emtricitabine; HAD = HIV-
associated dementia; HBV = hepatitis B virus; HCV = hepatitis C virus; HLA = human leukocyte antigen; IDV = indinavir; INSTI = integrase
strand transfer inhibitor; LPV = lopinavir; LPV/r = lopinavir/ritonavir; NNRTI = non-nucleoside reverse transcriptase inhibitor; NTD = neural
tube defect; Pl = protease inhibitor; Pl/c = cobicistat-boosted protease inhibitor; Pl/r = ritonavir-boosted protease inhibitor RAL = raltegravir;
RPV = rilpivirine; RTV = ritonavir; STR = single-tablet regimen; TAF = tenofovir alafenamide; TB = tuberculosis; TDF = tenofovir disoproxil
fumarate; TFV = tenofovir; UGT = uridine diphosphate glucuronosyltransferase
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Characteristics of Antiretroviral Drugs Recommended for Initial

Therapy (Last updated June 3, 2021; last reviewed June 3, 2021)

The following sections provide detailed information on antiretroviral (ARV) drugs that the Panel recommends for initial therapy
for people with HIV, including the drugs’ characteristics and adverse effects profiles, results from related clinical trials, and

Panel recommendations on their use.

Nucleoside Reverse Transcriptase Inhibitor Options as Part of Initial Therapy

Table 8a. Characteristics of Nucleoside Reverse Transcriptase Inhibitor Options Recommended
for Antiretroviral Therapy-Naive Patients

studies.

Some studies
have reported
greater weight
gain with TAF
than with TDF.

Characteristics ABC/3TC 3T1C? TDFI3TC TAF/FTC TDF/FTC
Dosing Frequency | Once daily Once daily | Once daily Once daily Once daily
Available e ABC/3TC DTG/3TC TDF/3TC TAF 25 mg/FTC | e  TDF/FTC
Coformulations for DTG/ABC/3TC DOR/TDF/3TC BIC/TAF 25 mg/ | e«  EFV/TDF/FTC
ART-Naive Patients EFV 600 mg/ FTC e EVGI/c/TDF/FTC

TDF/3TC e DRV/c/TAF10 |e RPV/TDF/FTC
EFV 400 mg/ mg/FTC
TDF/3TC e EVG/Cc/TAF 10
mg/FTC
e RPV/TAF 25
mg/FTC
Adverse Effects ABC: See below TAF: TDF:
e HSRtoABC Renal e Renal e Renal
is associated insufficiency, insufficiency, insufficiency,
with the proximal renal proximal renal proximal renal
presence of tubulopathy tubulopathy tubulopathy
HLA-B*5701 Decrease in BMD (less frequent | e  Decrease in BMD
allele. Renal and bone than with TDF) | e Renal and bone
e Increasein toxicity are e Decreasein toxicity are
CVeventsis exacerbated by BMD (less exacerbated by
associated pharmacologic than with TDF; pharmacologic
with ABC use boosters. similar to with boosters.
in some cohort ABC)

3TC: No significant adverse effects

FTC: Skin discoloration
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Other ABC:
Considerations e  Perform HLA-B*5701 testing before initiating
ABC; if result is positive, do not start ABC and

add ABC to patient’s allergy list.
FTC should not be used as sole treatment

3T1C: N . for HBV due to development of resistance.
e Epivir HBV is for the treatment of HBV and con- | Discontinuation may precipitate HBV flare

tains a different dose of 3TC than the formulation | if no other agents active against HBV are
for ART. Thus, Epivir HBV should not be used for | hresent.
HIV treatment.

e Coadministration of 3TC with sorbitol-containing
drugs decreases 3TC concentration and should

be avoided.
3TC or ABC/3TC should not e Also used for HBV treatment. Discontinuation may precipitate
be used as treatment for HBV HBV flare.

due to the development of re-
sistance. Discontinuation may
precipitate HBV flare if no other
agents active against HBV are
present.

e See Appendix B, Table 10 for dose recommendations in patients
with renal insufficiency.

3 3TC is recommended for use with DTG in ART-naive persons and with DRV/r if ABC, TDF, and TAF are not optimal. Otherwise, dual-NRTI
backbones are recommended.

Key: 3TC = lamivudine; ABC = abacavir; ART = antiretroviral therapy; BIC = bictegravir; BMD = bone mineral density; CV = cardiovascu-
lar; DOR = doravirine; DRV = darunavir; DRV/c = darunavir/cobicistat; DRV/r = darunavir/ritonavir; DTG = dolutegravir; EFV = efavirenz;
EVG = elvitegravir; EVG/c = elvitegravir/cobicistat; FTC = emtricitabine; HBV = hepatitis B virus; HLA = human leukocyte antigen; HSR =
hypersensitivity reaction; NRTI = nucleoside reverse transcriptase inhibitor; RPV = rilpivirine; TAF = tenofovir alafenamide; TDF = tenofovir
disoproxil fumarate

Summary

The Food and Drug Administration (FDA)-approved nucleos(t)ide reverse transcriptase inhibitors (NRTIS) include
zidovudine (ZDV), stavudine (d4T), didanosine (ddl), abacavir (ABC), tenofovir disoproxil fumarate (TDF),
tenofovir alafenamide (TAF), lamivudine (3TC), and emtricitabine (FTC). Older NRTIs (ZDV, d4T, ddl) are no
longer recommended for use in clinical practice in the United States because of high rates of serious toxicities,
including peripheral neuropathy and mitochondrial toxicity that may lead to myopathy, hepatic steatosis, lactic
acidosis, lipoatrophy, and bone marrow suppression from ZDV use. The incidence of these complications is much
lower with 3TC, FTC, ABC, TDF, and TAF than with older NRTIs.::2

ABC/3TC, TAF/FTC, TDF/3TC, and TDF/FTC are NRTI combinations that are recommended as components

of initial therapy. In addition, 3TC may be used as a single NRTI with dolutegravir (DTG), or, in select
circumstances, with boosted darunavir (DRV). Table 6 provides recommendations and ratings for the individual
regimens. These recommendations are based on the virologic potency and durability, short- and long-term toxicity,
and dosing convenience of these drugs. TDF has been associated with bone and kidney toxicities, especially
when used with a pharmacologic booster.® TAF is less likely to cause kidney and bone toxicities than TDF. TDF
is associated with lower lipid levels than TAF. Although there are insufficient data on teratogenicity in humans,
TAF is now recommended as an alternative drug in pregnancy because of reassuring data from The Antiretroviral
Pregnancy Registry that show no evidence of teratogenicity. Please refer to the Perinatal Guidelines. Safety, cost,
and access are among the factors to consider when choosing between these drugs. ABC/3TC, TDF/3TC, TDF/
FTC, and 3TC are available as generic formulations.
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Clinical Trials Comparing Nucleoside Reverse Transcriptase Inhibitors

Abacavir/Lamivudine Compared to Tenofovir Disoproxil Fumarate/Emtricitabine

Several randomized controlled trials in antiretroviral therapy (ART)-naive participants compared ABC/3TC

to TDF/FTC, each administered in combination with a third ARV drug*® (see the Integrase Strand Transfer
Inhibitor-Based Regimen section).’

The ACTG 5202 study, a randomized controlled trial in >1,800 participants, evaluated the
efficacy and safety of ABC/3TC and TDF/FTC when each combination was used with either
efavirenz (EFV) or atazanavir/ritonavir (ATV/r). In patients with baseline HIV RNA >100,000
copies/mL, the time to virologic failure was significantly shorter with ABC/3TC than with
TDF/FTC, regardless of whether the third active drug was EFV or ATV/r.* In the HEAT study,
688 participants received ABC/3TC or TDF/FTC with once-daily lopinavir/ritonavir. Virologic
efficacy was similar in the two study arms, including in a subgroup of participants with HIV
RNA >100,000 copies/mL.°

The ASSERT study compared open-label ABC/3TC with TDF/FTC in 385 HLA-B*5701-
negative, ART-naive patients; all participants also received EFV. The primary study endpoint
was renal safety of the regimens. At Week 48, the proportion of participants with HIV RNA <50
copies/mL was lower among ABC/3TC-treated participants (59%) than among TDF/FTC-treated
participants (71%).°

Lamivudine Compared to Tenofovir Disoproxil Fumarate/Emtricitabine

A single-tablet regimen (STR) of DTG/3TC has now been approved as an initial ARV regimen. Please
refer to the Integrase Strand Transfer Inhibitor-Based Regimens section for a full discussion.

GEMINI 1 and GEMINI 2 were identically designed randomized, double-blind clinical trials that found DTG plus
3TC noninferior to DTG plus TDF/FTC in ART-naive adults with HIV RNA <500,000 copies/mL and estimated
glomerular filtration rate (¢GFR) >50 mL/min.%°

Tenofovir Alafenamide Compared to Tenofovir Disoproxil Fumarate

Two randomized double-blind Phase 3 clinical trials compared the safety and efficacy of
elvitegravir/cobicistat (EVG/c)/TDF/FTC and EVG/c/TAF/FTC in 1,733 ART-naive adults with
e¢GFR >50 mL/min.

(0]

TAF/FTC was virologically noninferior to TDF/FTC at Week 48 (92% vs. 90% of
participants had plasma HIV RNA <50 copies/mL, respectively),® but TAF/FTC was
superior to TDF/FTC at Week 144 (84.2% vs. 80% of participants with plasma HIV RNA
<50 copies/mL), largely driven by a higher rate of treatment discontinuation in the TDF
arm.

Participants in the TAF arm had significantly smaller reductions in bone mineral density
(BMD) at the spine and hip than those in the TDF arm through 144 weeks.'! Those receiving
TAF also had less pronounced changes in eGFR and renal biomarkers and fewer clinically
significant renal events through Week 96.12 Conversely, levels of fasting low-density
lipoprotein (LDL) cholesterol, high-density lipoprotein (HDL) cholesterol, and triglycerides
increased more in the TAF group than in the TDF group at Week 96, with no change in total
cholesterol to HDL ratio.®

Two randomized studies have compared the safety and efficacy of TAF/FTC to TDF/FTC, with
each combination administered with boosted DRV in ART-naive participants:

(0]

A Phase 2 study of coformulated darunavir/cobicistat (DRV/c) plus TAF/FTC versus DRV/c
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plus TDF/FTC in treatment-naive patients demonstrated similar virologic suppression rates
in both arms (75% vs. 74%).2 In the TAF arm, fewer participants developed proteinuria.
Changes in BMD were also less pronounced among participants in the TAF group.

0 The AMBER study randomized ART-naive participants to receive either coformulated
DRV/c/ITAF/FTC or DRV/c plus TDF/FTC. At Week 48, HIV RNA <50 copies/mL was
achieved in 91% of the DRV/c/TAF/FTC participants versus 88% of the DRV/c plus TDF/
FTC participants. Participants in the TAF/FTC arm showed less decline in hip and spine
BMD and eGFR than participants in the TDF/FTC arm.®

e One analysis evaluated data from 14 randomized trials that compared the virologic efficacy,
frequency of renal events, and bone density changes associated with the use of TDF and TAF
when either drug was taken with or without pharmacokinetic (PK) boosters (RTV or COBI). No
significant differences appeared between unboosted TDF and TAF in terms of virologic efficacy.

TAF resulted in a clinically small but statistically significant greater virologic efficacy than TDF

when used with PK boosters (94% vs. 92%; P = 0.0004). No difference was seen in bone-related

toxicities and clinical or laboratory adverse events between TAF and TDF, regardless of boosting.

There was a small but statistically significant difference in higher rate of discontinuation due to

renal adverse events in the boosted TDF subgroup compared with the boosted TAF subgroup.

e To assess the ability of TAF to maintain HIV and hepatitis B virus (HBV) suppression, 72
patients with HIV/HBYV coinfection who had HIV RNA <50 copies/mL and HBV DNA <9
log1q IU/mL on a stable regimen were switched to EVG/c/TAF/FTC.'" In this study, 96% of
participants were on a TDF/FTC-containing regimen before the switch. Key results of the study
showed the following:

o Among those who switched to EVG/c/TAF/FTC, HIV suppression was maintained in 91.7%
of participants at Week 48, and 91.7% of participants had HBV DNA <29 logqq 1U/mL.

o Markers of proximal tubular proteinuria and biomarkers of bone turnover decreased in those
who switched to EVG/c/TAF/FTC.Y

e Although conducted in people without HIV for pre-exposure prophylaxis, the DISCOVER trial,
with 5,387 treated participants, was the largest trial to directly compare the adverse effects of

TAF/FTC with those of TDF/FTC.18

o TAF/FTC was noninferior to TDF/FTC for the primary endpoint of preventing HIV
acquisition, and the groups did not differ statistically in overall, Grade 3—4, or serious adverse
events, or in discontinuation due to adverse events.

0 Changes in renal biomarkers and bone density significantly favored the TAF arm over TDF.
One case of proximal tubular disease occurred in the TDF arm.

o LDL, HDL, and total cholesterol were significantly higher in the TAF arm than in the TDF
arm, without significant difference in the total cholesterol to HDL ratio.

o Participants in the TAF arm gained 1.1 kg more than those in the TDF arm.

Nucleoside Reverse Transcriptase Inhibitor Options for Initial Therapy
In alphabetical order.

Abacavir/Lamivudine (ABC/3TC)

ABC plus 3TC has been studied in combination with EFV, several protease inhibitors (PIs), and DTG in ART-na-
ive patients.” 1921
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Adverse Effects
Hypersensitivity Reactions

Clinically suspected hypersensitivity reactions (HSRs) were observed in 5% to 8% of individuals
who started ABC in clinical trials conducted before the use of HLA-B*5701 testing. The risk of
HSRs is highly associated with the presence of the HLA-B*5701 allele; approximately 50% of
HLA-B*5701-positive patients who are given ABC will have a related HSR.?> % HLA-B*5701
testing should be done if the use of ABC is being considered. A patient who tests positive for
HLA-B*5701 should not be given ABC, and ABC hypersensitivity should be noted on the pa-
tient’s allergy list. Patients who are HLA-B*5701 negative are far less likely to experience an
HSR, but they should be counseled about the symptoms of the reaction. Patients who discontinue
ABC because of a suspected HSR should never be rechallenged, regardless of their HLA-
B*5701 status.

Cardiovascular Risk

An association between ABC use and myocardial infarction (MI) was first reported in the Data
Collection on Adverse Events of Anti-HIV Drugs (D:A:D) study. This large, multinational, ob-
servational study group found that recent (i.e., within 6 months) or current use of ABC was as-
sociated with an increased risk of an M, particularly in participants with preexisting cardiac risk
factors.?* 2

Since the D:A:D report, several studies have evaluated the relationship between ABC therapy
and cardiovascular events. Some studies have found an association.?®3? Others, including an
FDA meta-analysis of 26 randomized clinical trials that evaluated ABC, have not.3*-%

An analysis of data from the North American AIDS Cohort Collaboration on Research and De-
sign (NA-ACCORD) found that use of ABC in the previous 6 months was associated with an
increased risk of both type 1 and type 2 MIs after adjusting for cardiovascular disease risk fac-
tors.3®

No consensus has been reached on the association between ABC use and Ml risk or the mecha-
nism for such an association.

Other Factors and Considerations

ABC/3TC is available as a coformulated tablet and as a coformulated STR with DTG.

ABC and 3TC are available separately and as a coformulated tablet in generic tablet formula-

tions.

ABC does not cause renal dysfunction and can be used instead of TDF in patients with under-

lying renal dysfunction or in those who are at high risk for renal effects. No dose adjustment is
required in patients with renal dysfunction.

The Panel’s Recommendations

ABC should be prescribed only for patients who are HLA-B*5701 negative.

On the basis of clinical trial safety and efficacy data, experience in clinical practice, and the
availability of DTG/ABC/3TC as a STR, the Panel classifies DTG/ABC/3TC as a Recommended
Initial Regimen for Most People with HIV (Al) (see Characteristics of Integrase Strand Transfer
Inhibitors for discussion regarding the clinical efficacy data for ABC/3TC plus DTG).

ABC/3TC use with EFV, ATV/r, atazanavir/cobicistat (ATV/c), DRV/c, darunavir/ritonavir
(DRVII), or RAL is recommended only for patients with pretreatment HIV RNA levels <100,000
copies/mL. See Table 6 for more detailed recommendations on the use of ABC/3TC with these
drugs.

ABC should be used with caution or avoided in patients with known high cardiovascular risk.
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Emtricitabine (FTC) and lamivudine (3TC)

FTC and 3TC generally are used interchangeably in combination with other ARVS. In a randomized open-

label comparison of FTC and 3TC in 440 patients with virologic suppression on a 3TC-containing regimen and
who substituted FTC 200 mg daily for 3TC 150 mg twice daily, FTC and 3TC were equivalent for virologic
suppression and similar in rates of adverse events.® A meta-analysis of 12 trials found no significant difference in
treatment success between 3TC and FTC.* In the ATHENA cohort, virologic efficacy of TDF/FTC was compared
to TDF/3TC when either was combined with a hon-nucleoside reverse transcriptase inhibitor (NNRTI)—EFV

or nevirapine (NVP)* —or with a boosted PI.#> TDF/3TC was associated with higher rates of virologic failure
than TDF/FTC in the NNRTI analysis. However, it is noteworthy that the participants in the NNRTI cohort who
were taking 3TC generally had higher viral loads and lower CD4 T lymphocyte cell counts and were more likely
to be using injection drugs at the start of the study than those taking FTC.** No difference was reported in the
rates of virologic failure in people who were taking TDF/FTC and people who were taking TDF/3TC when these
drug combinations were used with a boosted PI.#? A retrospective analysis of an Italian national database found
that viral resistance was more common with TDF/3TC than with TDF/FTC, but this was not observed in clinical
trials.®

Adverse Effects
e Both FTC and 3TC have been well tolerated with no significant treatment-limiting adverse
effects.
e Inearly clinical trials, FTC was infrequently associated with mild hyperpigmentation of palms
and soles.

Other Factors and Considerations

e 3TC is now generic in the United States and can be coformulated with other drugs, as has
occurred with DOR/TDF/3TC.

e Both 3TC and FTC have activity against hepatitis B but are insufficient for HBV treatment when
used alone due to the emergence of resistance. Discontinuation of FTC or 3TC can precipitate a
flare in HBV if no other HBV-active drugs are in the regimen.

e The dose of FTC or 3TC should be adjusted in patients with creatinine clearance (CrCIl) <50 mL/
min.

e No significant drug interactions have been identified with FTC. Sorbitol-containing drugs can
decrease 3TC concentration, and coadministration should be avoided.

e Both FTC and 3TC select for the M184V mutation when viral suppression is suboptimal.

The Panel’s Recommendation
e FTC and 3TC are considered interchangeable in combination with other ARV drugs (Al).

Lamivudine (3TC) as Single NRTI

Based on the GEMINI-1 and GEMINI-2 studies® that found DTG plus 3TC noninferior to DTG plus TDF/FTC in
ART-naive patients with HIV RNA <500,000 copies/mL, 3TC may be used as a single NRTI with DTG (see Drug.
Interactions Between Integrase Strand Transfer Inhibitors and Other Drugs for more information). In addition,
based on the ANDES trial, if ABC, TDF, and TAF cannot be used, 3TC can also be used as a single NRTI with
DRV/r.** (see Other Antiretroviral Regimens for Initial Therapy When Abacavir, Tenofovir Alafenamide, and
Tenofovir Disoproxil Fumarate Cannot Be Used or Are Not Optimal.)

Other Factors and Considerations
e 3TC s available as an STR with DTG.
e 3TC has activity against HBV but is insufficient for HBV treatment when used alone due to the
emergence of resistance. Discontinuation of 3TC can precipitate a flare in HBV if no other HBV-
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active drugs are in the regimen.

e 3TC is available in two brand-name formulations (one for HIV and the other for HBV), but the
doses are different. The dose for HIV treatment is 3TC 300 mg daily.

e The dose of 3TC should be adjusted in patients with CrCI <50 mL/min.

e Sorbitol-containing drugs can decrease 3TC concentration, and coadministration should be
avoided.

The Panel’s Recommendations
e The Panel recommends the use of DTG/3TC (Al) as a Recommended Initial Regimen for Most
People with HIV with three exceptions. DTG/3TC is not recommended for—
o0 Individuals with HIV RNA >500,000 copies/mL,
o0 Individuals with HBV coinfection or whose HBV status is unknown, or
o Individuals starting ART before the results of genotypic resistance testing for reverse
transcriptase are available.

Tenofovir Alafenamide/Emtricitabine (TAF/FTC)

TAF, an oral prodrug of tenofovir (TFV), is hydrolyzed to TFV in plasma and then converted to TFV-diphosphate
(TFV-DP) intracellularly, where it exerts its activity as an NRTI. Unlike TDF, which readily converts to TFV

in plasma after oral absorption, TAF remains relatively stable in plasma, resulting in lower plasma and higher
intracellular TFV concentrations. After oral administration, TAF 25 mg resulted in plasma TFV concentrations
that were 90% lower than those seen with TDF 300 mg. Intracellular TFV-DP concentrations, however, were
substantially higher with TAF.

Adverse Effects
Renal and Bone Effects
e The potential for adverse kidney and bone effects is lower with TAF than with TDF. In
randomized controlled trials that compared TAF and TDF in treatment-naive or virologically
suppressed patients, TAF had more favorable effects on renal biomarkers and bone density than
TDF.

Lipid Effects
e Inrandomized controlled trials in ART-naive patients, in switch studies and in a large study of
preexposure prophylaxis, levels of LDL and HDL cholesterol and triglycerides were higher in
patients receiving TAF than in patients receiving TDF. However, total cholesterol to HDL ratios
did not differ between patients receiving TAF and those receiving TDF. The clinical significance
of this finding is not clear.1? 4 46

Weight Gain
e [Initiation of TAF in ART-naive individuals and in people without HIV has been associated with

greater weight gain than initiation of TDF*"- % and ABC.*® Significant weight gain initially
was reported in a cohort of patients switching from TDF- to TAF-containing regimens.*® In
ADVANCE, an open-label trial conducted in South Africa that compared EFV/TDF/FTC versus
DTG plus TDF/FTC versus DTG plus TAF/FTC in ART-naive patients, a greater increase
in body weight was reported with initiation of TAF than with TDF.#" Weight gain was most
pronounced in Black women (10 kg over 96 weeks). This area is under intense investigation,
and the clinical significance of the effect is still uncertain. It is also unclear whether change of
therapy results in reversal of weight gain.

Other Factors and Considerations
e TAF/FTC is available in FDCs with bictegravir (BIC), DRV/c, EVGI/c, or rilpivirine (RPV),
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allowing the regimens to be administered as a single pill taken once daily with food.

e In Phase 3 randomized trials, BIC/TAF/FTC was comparable to DTG/ABC/3TC and to DTG
plus TAF/FTC (see Drug Interactions Between Integrase Strand Transfer Inhibitors and Other
Drugs).

e TAF-containing regimens are approved for patients with eGFR >30 mL/min. Renal function,
urine glucose, and urine protein should be assessed before initiating treatment with TAF, and
these assessments should be repeated periodically during treatment. EVG/c/FTC/TAF was safe
and effective in a single-arm switch study that was conducted in patients on hemodialysis with
eGFR <15 mL/min.5°

e Both TAF and FTC are active against HBV. In patients with HIV/HBV coinfection, TAF/FTC
may be used as the NRTI pair in an ARV regimen because these drugs have activity against both
viruses (see Hepatitis B Virus/HIV Coinfection).Y

o Although there are insufficient data on teratogenicity in humans, TAF is now recommended as
an alternative drug in pregnancy because of reassuring data from The Antiretroviral Pregnancy
Registry that show no evidence of teratogenicity.

The Panel’s Recommendation
e On the basis of clinical trial safety and efficacy data, supportive bioequivalence data, and its
availability as a component of various FDCs, the Panel considers TAF/FTC a recommended
NRTI combination for initial ART in most people with HIV when prescribed with BIC, DTG,
and RAL, and as part of Recommended Regimens in Certain Clinical Situations.

Tenofovir Disoproxil Fumarate/Emtricitabine (TDF/FTC) and Tenofovir Disoproxil
Fumarate/Lamivudine (TDF/3TC)

TDF, with either 3TC or FTC, has been studied in combination with DOR, EFV, RPV, several boosted Pls,
EVG/c, RAL, and DTG in randomized clinical trials.5261

Adverse Effects
Renal Effects
e New onset or worsening renal impairment has been associated with TDF use.®> % Risk factors
may include advanced HIV disease, longer treatment history, low body weight (especially in
women),% and preexisting renal impairment.®® Concomitant use of a PK-enhanced regimen
(with a Pl or EVG) can increase TDF concentrations; studies have suggested that the risk of renal
dysfunction is greater when TDF is used in these regimens. As previously noted, adverse effects
on renal biomarkers, such as proteinuria, especially tubular proteinuria, were more frequent with
TDF than with TAF.®
e Adverse renal outcomes are more likely when TDF/FTC is coadministered with PK boosters
(RTV or COBI). A meta-analysis of randomized trials found that discontinuation due to renal
adverse events is more frequent in people who take TDF/FTC than TAF/FTC with PK boosting.®

Bone Effects:

e Although initiation of all NRTI-containing regimens has been associated with a decrease
in BMD, the loss of BMD is greater with TDF-containing regimens. For example, in two
randomized studies that compared TDF/FTC with ABC/3TC, participants who received TDF/
FTC experienced a significantly greater decline in BMD than ABC/3TC-treated participants.®”
6% BMD generally stabilizes following an early decline after ART initiation. Loss of BMD with
TDF is also greater than with TAF.

e Cases of osteomalacia associated with proximal renal tubulopathy have been reported with
the use of TDF.%® Adverse bone outcomes have been found to be more likely when TDF/FTC
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is coadministered with PK boosters.(Arribas, Thompson et al. 2017; Hill, Hughes et al. 2018)
However, a recent meta-analysis found no difference in bone-related toxicities between TAF and
TDF, regardless of boosting.

Other Factors and Considerations

e TDF/FTC is available in FDCs with EFV, EVG/c, and RPV, allowing the regimens to be admin-
istered as a single pill taken once daily.

e TDF/3TC is available in FDCs with DOR 100 mg, EFV 600 mg, and EFV 400 mg.

¢ Renal function, urine glucose, and urine protein should be assessed before initiating treatment
with TDF and periodically during treatment (see Laboratory Testing for Initial Assessment and
Monitoring). In patients who have preexisting renal insufficiency (CrCl <60 mL/min),”® use of
TDF generally should be avoided. If TDF is used, a dose adjustment is required if the patient’s
CrCl falls below 50 mL/min (see Appendix B, Table 10 for dose recommendations).

e TDF FTC, and 3TC are active against HBV. In patients with HBV/HIV coinfection, TDF/FTC or
TDF/3TC may be used as the NRTI pair of the ARV regimen because these drugs have activity
against both viruses (see Hepatitis B Virus/HIV Coinfection).

The Panel’s Recommendations:

e On the basis of clinical trial safety and efficacy data, long-term experience in clinical practice,
and the combination’s availability as a component of FDC drugs, the Panel considers TDF/FTC
and TDF/3TC as recommended NRTI combinations for initial ART in most people with HIV
when combined with DTG or RAL. See Table 6 for recommendations regarding use of TDF/FTC
with other drugs.

e TDF should be used with caution or avoided in patients with renal disease and osteoporosis.

e When TDF is used, especially in conjunction with a PK booster, clinicians should monitor for
renal and bone safety during therapy. Boosters should be avoided when possible in patients tak-
ing TDF.

Rating of Recommendations: A = Strong; B = Moderate; C = Optional
Rating of Evidence: | = One or more randomized trials with clinical outcomes and/or validated labo-

ratory endpoints; 11 = One or more well-designed, nonrandomized trials or observational cohort studies
with long-term clinical outcomes; 111 = Expert opinion
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Integrase Strand Transfer Inhibitor-Based Regimens
(Last updated June 3, 2021; last reviewed June 3, 2021)

Table 8b. Characteristics of Integrase Strand Transfer Inhibitors (INSTIs) That Are
Recommended for Antiretroviral Therapy-Naive Patients

Characteristics BIC DTG EVG RAL
Dosing Frequency Once daily Once Daily: Once daily; requires | ¢ 400 mg twice
¢ In ART-naive boosting with COBI daily, or
or INSTI-naive e 1,200 mg
persons (two 600-mg
tablets) once
dail
Twice Daily: a
o |f used with
certain CYP3A4
and UGT1A1
inducers; or
o In INSTI-
experienced
persons with
certain INSTI
drug resistance
mutations
STR Available for BIC/TAF/FTC e DTG/ABC/3TC | e EVGI/C/TAF/FTC | No
ART-Naive Patients e DTG/3TC e EVG/c/TDF/FTC
Available as a Single- No Yes No Yes—but requires
Drug Tablet two tablets per dose
Virologic Efficacy In vitro data indicate | Yes, for some No No
Against EVG- or RAL- activity, but clinical | isolates; effective
Resistant HIV trial data are not with DTG 50 mg
available. twice-daily dose
Adverse Effects Weight gain, nausea, diarrhea, headache, insomnia; depression and suicidality are
rare, occurring primarily in patients with preexisting psychiatric conditions.
1 CPK 4% Hypersensitivity, 1 TG, 1 LDL 1 CPK, myopathy,
hepatotoxicity, hypersensitivity,
1 CPK, myositis SJS/TEN
CYP3A4 Drug-Drug CYP3A4 substrate | CYP3A4 substrate | EVGisa CYP3A4 | No
Interactions (minor) substrate; COBl is a
CYP3A4 inhibitor
Chelation with Polyvalent | Oral absorption of all INSTIs may be reduced by polyvalent cations. See Table 24d for
Cation Supplements and | recommendations regarding dosing separation of INSTIs and these drugs.
Antacids
Other Key Potential Drug | P-gp substrate, P-gp substrate, EVGisa UGT1A1 UGT1A1 substrate
Interaction Mechanism UGT1A1 substrate, | UGT1A1 substrate | substrate; COBlI is a
OCT2 and MATE1 P-gp inhibitor.
inhibitor

Key: 3TC = lamivudine; ABC = abacavir; ART = antiretroviral therapy; BIC = bictegravir; COBI = cobicistat; CPK = creatine phosphokinase;

CYP = cytochrome P; DTG = dolutegravir; EVG = elvitegravir; EVG/c = elvitegravir/cobicistat; FTC = emtricitabine; INSTI = integrase
strand transfer inhibitor; LDL = low density lipoprotein; MATE = multidrug and toxic compound extrusion; P-gp = p-glycoprotein; RAL =
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raltegravir; SUS/TEN = Stevens Johnson Syndrome/toxic epidermal necrolysis; STR = single-tablet regimen; TAF = tenofovir alafenamide;
TDF = tenofovir disoproxil fumarate; TG = triglyceride; UGT = uridine diphosphate glucuronosyltransferase

Summary

Four integrase strand transfer inhibitors (INSTIs)—bictegravir (BIC), dolutegravir (DTG), elvitegravir

(EVG), and raltegravir (RAL)—are approved for use in antiretroviral therapy (ART)-naive patients with

HIV. Cabotegravir (CAB) is a new INSTI that is approved to be used with rilpivirine (RPV) as part of a long-
acting injectable complete antiretroviral (ARV) regimen to replace a stable oral regimen in patients with viral
suppression. The role of this combination is discussed in the Optimizing Antiretroviral Therapy in the Setting of
Virologic Suppression section.

The Panel recommends one of the following INSTI-based regimens for most people with HIV:

BIC/tenofovir alafenamide (TAF)/emtricitabine (FTC) (Al)
DTG/abacavir (ABC)/lamivudine (3TC) (if HLA-B*5701 negative and without chronic hepatitis B [HBV]
virus coinfection) (Al)

e DTG plus (TAF or tenofovir disoproxil fumarate [TDF]) with (FTC or 3TC) (Al)

o DTG/3TC (Al), except for those with HIV RNA >500,000 copies/mL, with 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.

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

Rating of Evidence: | = One or more randomized trials with clinical outcomes and/or validated laboratory endpoints; 11 = One or more
well-designed, nonrandomized trials or observational cohort studies with long-term clinical outcomes; 111 = Expert opinion

EVG and RAL have a lower barrier to resistance than BIC and DTG. Because of their high barrier to resistance,
DTG plus two nucleoside reverse transcriptase inhibitors (NRTIs) or BIC/TAF/FTC may be considered for
patients who must start ART before resistance test results are available. RAL is not available in a single-tablet
regimen (STR) formulation and RAL-containing regimens have a higher pill burden than BIC- and DTG-
containing regimens. EVG-based regimens require pharmacokinetic boosting with cobicistat (COBI), which
results in a greater potential for interaction with concomitant medications. Both EVG- and RAL-based regimens
are considered Recommended Initial Regimens in Certain Clinical Situations.

All INSTIs are generally well tolerated, although there are reports of insomnia in some patients. Depression and
suicidal ideation, primarily in patients with a history of psychiatric illnesses, have been reported rarely in patients
receiving INSTI-based regimens.**

Among ARV-naive individuals, initiation of INSTI-containing regimens has been associated with greater weight
gain than non-nucleoside reverse transcriptase inhibitor (NNRTI)- or boosted protease inhibitor (PI)-regimens.>1°
In randomized trials of ARV-naive individuals, the mean increase in weight from baseline associated with BIC
and DTG was similar and greater than with elvitegravir/cobicistat (EVG/c) or with efavirenz (EFV).” 113 Greater
weight gain also has been observed after initiation of TAF,% 72 or with a switch from TDF to TAF,*> especially in
conjunction with INSTIs. Although ARV-associated weight gain appears to disproportionately affect women and
Black and Hispanic people,>" ¢ predictors and mechanisms for the weight gain are still unclear. Further questions
that need to be clarified include regional distribution of the weight gain,!” whether it is associated with significant
cardio-metabolic risk,*® and whether it is reversible upon discontinuation of the offending agent.

INSTIs in Persons of Childbearing Potential

e Preliminary data from a birth outcomes surveillance study in Botswana raised concern of an increased risk
of neural tube defects (NTDs) (0.9%) in infants born to women who were receiving DTG at the time of
conception.'® 20 Updated results from the same study have shown that the prevalence of NTDs in infants who
were exposed to DTG at the time of conception is substantially lower than initial estimates at 0.19% (95%
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confidence interval [CI] 0.09, 0.40), and the prevalence difference in NTDs between those with HIV who
did or did not receive DTG at conception was 0.09% (95% CI —0.03, 0.30). Based on these newer data, the
Panel now considers DTG a recommended option for persons of childbearing potential. Before initiating

a DTG-based regimen, clinicians should discuss the risks and benefits of using DTG with persons of child
bearing potential to allow them to make an informed decision. See section on dolutegravir in the Perinatal
Guidelines for more detail.

e Data are insufficient to determine whether use of BIC around the time of conception and during pregnancy is
safe. BIC, therefore, is not recommended during pregnancy at this time.

e EVG/c should not be initiated in people who are pregnant or planning to become pregnant because of
inadequate drug concentrations in the second and third trimesters. Refer to the Perinatal Guidelines for further
guidance.

e Data on RAL use around the time of conception are limited. Thus far, based on data collected from
Antiretroviral Pregnancy Registry, the manufacturer, and in a cohort study from the United States and other
countries, no case of NTD has been reported.??* Among those who received RAL during pregnancy, the rate
of fetal malformations is within the expected range for pregnancy outcomes in the United States.??* RAL
remains an option for an INSTI-based regimen in women of childbearing potential.

Clinicians should refer to the Perinatal Guidelines for detailed recommendations on ART regimens in treatment
naive patients, including on the use of INSTI-based regimens during conception and throughout pregnancy.

Integrase Strand Transfer Inhibitors Recommended as Part of an Initial Regimen for
Most People with HIV

Bictegravir (BIC)

BIC is an INSTI that is approved by the U.S. Food and Drug Administration for initial therapy in adults with HIV
as a component of a STR, once-daily regimen with TAF and FTC.

Efficacy in Clinical Trials

e The efficacy of BIC in ART-naive adults has been evaluated in two large Phase 3 randomized double-blind
clinical trials that compared BIC to DTG administered in combination with two NRTIs. The primary efficacy
endpoint was the proportion of participants with plasma HIV RNA <50 copies/mL at Week 48.

e The GS-US-380-1490 trial randomized participants 1:1 to receive either BIC/TAF/FTC or DTG with
coformulated TAF/FTC. Both regimens were given once daily. At Week 96, 84% of participants in the
BIC arm and 86% of those in the DTG arm achieved HIVV RNA <50 copies/mL.%

e The GS-US-380-1489 trial randomized participants 1:1 to receive BIC/TAF/FTC or coformulated DTG/
ABC/3TC once daily. At Week 96, 88% of participants in the BIC/TAF/FTC arm and 90% of those in the
DTG/ABC/3TC arm achieved HIV RNA <50 copies/mL.?

o \Week 144 follow-up from both trials demonstrated noninferiority of the BIC/TAF/FTC regimen to both
DTG-containing regimens with high levels of virologic suppression and no treatment-emergent resistance.
Weight gain was seen across all treatment groups in both studies, with no differences in median changes
from baseline in weight at Week 144 for either study. Median weight gain was 4.1 kg in the BIC/TAF/
FTC group and 3.5 kg in the DTG/ABC/3TC group in GS-US-1489. In GS-US-1490, median weight gain
was 4.4 kg in the BIC/TAF/FTC group and 5.0 kg in the DTG/TAF/FTC group.*

Adverse Effects

o BIC is generally well tolerated. In clinical trials, the most commonly reported adverse reactions of any grade
with an incidence >5% included diarrhea, nausea, and headache.

e Asdiscussed in the Summary section, some studies have shown greater weight gain among people initiating
INSTI-based regimens, particularly Black women. In a pooled analysis of eight randomized, controlled
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trials in ART-naive individuals, the weight gain at 96 weeks with BIC- and DTG-based regimens was similar
(approximately 3.5 kg).”

e  Serious neuropsychiatric adverse events were uncommon (<1%) in clinical trials, and mainly occurred in the
setting of preexisting depression or other psychiatric illness or prior suicide attempt.?

Other Factors and Considerations

e BIC is a cytochrome P450 3A4 (CYP3A4) substrate and a uridine diphosphate glucuronosyltransferase 1A1
(UGT1A1) substrate, and its metabolism may be affected by concomitant use of CYP3A4 and UGT1A1
inducers or inhibitors. Rifampin or other rifamycins may decrease BIC or TAF concentrations, which may
result in a loss of therapeutic effect. For patients who require rifamycins, BIC/FTC/TAF should not be used.
Use of certain anticonvulsants and St. John’s wort also should be avoided.?

e BIC is an inhibitor of the drug transporters OCT2 and MATEL, which may lead to increased concentrations of
drugs that are substrates of these transporters. For this reason, dofetilide is contraindicated with BIC/TAF/
FTC.

e BIC is not a CYP3A4 inducer or inhibitor; thus, unlike EVG/c, BIC is unlikely to affect the metabolism of
medications that are CYP3A4 substrates.

o Like other INSTIs, oral absorption of BIC may be reduced when BIC is coadministered with polyvalent
cations (e.g., aluminum-, magnesium-, or calcium-containing antacids, or calcium or iron supplements). See
Drug-Drug Interaction Table 24d for details on dosing BIC with polyvalent cations.

e BIC decreases tubular secretion of creatinine without affecting glomerular function. Increases in serum
creatinine typically are observed within the first 4 weeks of BIC therapy (with a median increase of 0.10 mg/
dL after 48 weeks). This increase is comparable to that seen with other drugs that have a similar effect on
creatinine secretion, including DTG, RPV, and COBI.

o Treatment-emergent mutations that confer BIC resistance have not yet been reported in people receiving BIC
for initial therapy. BIC has not been studied in people with prior INSTI failure or INSTI-related resistance
mutations and, therefore, should not be used in these individuals until more data are available.

e Data are insufficient to determine whether use of BIC around the time of conception and during pregnancy is
safe.

The Panel’s Recommendation

e Based on clinical trial data, the Panel categorizes the combination of BIC/TAF/FTC administered once daily
as a Recommended Initial Regimen for Most People with HIV (Al).
e BIC should not be used during pregnancy because of insufficient safety data.

Dolutegravir (DTG)

DTG is an INSTI with a higher barrier to resistance than EVG or RAL. In ART-naive patients, DTG plus two
NRTIs demonstrated high efficacy in achieving HIV suppression. DTG is given once daily, with or without food.

Preliminary data from a birth outcomes surveillance study in Botswana raised concern of an increased risk of
NTDs (0.9%) in infants born to women who were receiving DTG at the time of conception.'® % Folate fortification
of grains in the geographic area of this study was not mandatory, and the frequency of folate prescribed before
conception was low (0.1%-0.2%) among the study participants.?? Updated results from the same study have
shown that the prevalence of NTDs in infants who were exposed to DTG at the time of conception is substantially
lower than initial estimates at 0.19% (95% CI 0.09, 0.40).2* The prevalence difference in NTDs between those
with HIV who did or did not receive DTG at conception was 0.09% (95% CI 0.03, 0.30), and between DTG at
conception and women without HIV was 0.12% (95% CI 0.01, 0.32). This difference in NTD prevalence (0.19%
in those on DTG-containing regimens at conception versus 0.11% in those on hon-DTG-containing regimens

at conception) was not statistically significant and the Panel considers the risk of NTD associated with DTG

to be very low. Based on 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 child-bearing potential to allow them to make an informed decision.
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Efficacy in Clinical Trials

e The efficacy of DTG in ART-naive patients has been evaluated in several fully powered randomized
controlled clinical trials. In these trials, DTG-based regimens were noninferior or superior to a comparator
INSTI-, NNRTI-, or PI-based regimen. The primary efficacy endpoint in these clinical trials was the
proportion of participants with plasma HIV RNA <50 copies/mL.

DTG plus Two NRTIs versus Other INSTIs plus Two NRTIs

e DTG-based regimens (with TAF/FTC or ABC/3TC) have been compared to BIC/TAF/FTC in two randomized
controlled trials. These regimens have shown virologic efficacy that is similar to BIC/TAF/FTC (see the
discussion in the BIC section above).# 25 29,30

e The SPRING-2 trial compared DTG 50 mg once daily to RAL 400 mg twice daily. Each drug was
administered in combination with an investigator-selected, two-NRTI combination (ABC/3TC or TDF/FTC)
to 822 participants. At Week 96, DTG was noninferior to RAL.*!

DTG plus Two NRTIs versus EFV plus Two NRTIs

e The SINGLE trial compared DTG 50 mg once daily plus ABC/3TC to EFV/TDF/FTC in 833 participants.
At Week 48, DTG plus ABC/3TC was superior to EFV/TDF/FTC, primarily because the study treatment
discontinuation rate was higher in the EFV arm than in the DTG arm.*? At Week 144, DTG plus ABC/3TC
remained superior to EFV/TDF/FTC.3®

e The ADVANCE trial, an open-label, non-inferiority trial conducted in South Africa, compared DTG with
either TDF/FTC or TAF/FTC to EFV/TDF/FTC. At Week 96, the DTG-based regimens were noninferior to
the EFV regimen based on the proportion of participants with HIV-RNA levels <50 copies/mL (79% in DTG/
TAF/FTC versus 78% in DTG/TDF/FTC versus 74% in EFV/TDF/FTC arms). More participants discontinued
the trial regimen in the EFV group than in the DTG group. Mean weight gain was 7.1 kg in the DTG/TAF/
FTC group, 4.3 kg in the DTG/TDF/FTC group, and 2.3 kg in the EFV/TDF/FTC), and was greater among
women than men.=

e The NAMSAL ANRS 12313 study, an open-label, multicenter randomized noninferiority trial conducted
in Cameroon, compared DTG to EFV 400 mg, both combined with TDF/3TC. At Week 96, DTG was
noninferior to EFV 400 mg, with HIVV RNA <50 copies/mL in 74% and 72% of participants in the DTG and
EFV arms, respectively. Virologic suppression was reached more rapidly in the DTG group, and no DTG
resistance mutations were acquired through Week 96. Median weight gain was 5.0 kg in the DTG group
versus 3.0 kg in the EFV group.t> %

DTG plus Two NRTIs versus Ritonavir-boosted Protease Inhibitor (P1/r) plus Two NRTIs

e The FLAMINGO study, a randomized open-label clinical trial, compared DTG 50 mg once daily to darunavir/
ritonavir (DRV/r) 800 mg/100 mg once daily, each administered in combination with investigator-selected
ABC/3TC or TDF/FTC. At Week 48, DTG was superior to DRV/r, with 90% and 83% of participants
achieving HIV RNA <50 copies/mL, respectively. The rate of participants who discontinued their assigned
regimen was higher in the DRV/r arm.*® The difference in efficacy between the DTG and DRV/r regimens
was more pronounced in patients with pretreatment HIV RNA levels >100,000 copies/mL. At Week 96, DTG
remained superior to DRV/r.%

e The ARIA trial, an open-label, Phase 3b randomized controlled trial, compared the efficacy and safety of
DTG/ABC/3TC to atazanavir/ritonavir (ATV/r) plus TDF/FTC in ART-naive, nonpregnant women. At
Week 48, 82% of participants in the DTG group and 71% in ATV/r group (P = 0.005) achieved HIV RNA
viral loads <50 copies/mL. The difference was driven by a lower rate of virologic nonresponse and fewer
withdrawals due to adverse events in the DTG group.®

DTG/3TC:

e Inthe GEMINI-1 and GEMINI-2 trials, 1,433 ART-naive participants with baseline HIVV RNA <500,000
copies/mL and no evidence of HBV infection were randomized to receive DTG plus 3TC or DTG plus
TDF/FTC. At Week 96, DTG plus 3TC was noninferior to DTG plus TDF/FTC based on the proportion of
participants with viral loads <50 copies/mL (86% in DTG plus 3TC group and 89.5% in DTG plus TDF/
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FTC group).®® Virologic nonresponse was uncommon, occurring in 3.1% of participants who received DTG
plus 3TC and 2% of participants who received DTG plus TDF/FTC. No instances of treatment-emergent
NRTI or INSTI resistance occurred in either treatment group. Among participants who started the study with
CD4 counts <200 cells/mm?, the rate of those with HIV RNA <50 copies/mL at Week 96 was lower in the
DTG plus 3TC group than in the DTG plus TDF/FTC group; however, the difference was not related to a
higher rate of virologic failures in the two-drug group. Overall mean change in weight from baseline was 3.1
kg in the DTG plus 3TC group and 2.1 kg in the DTG plus TDF/FTC group. At Week 144, DTG plus 3TC
maintained noninferiority to DTG plus TDF/FTC with 82% versus 84% of participants maintaining viral
load <50 copies/ mL, respectively. The proportion of participants with viral loads >50 was similar between
treatment groups at 3% in both groups. A lower risk of drug-related adverse events was found with DTG plus
3TC versus DTG plus TDF/FTC (20% vs 27%; relative risk, 0.76 [95% CI, 0.63-0.92]).%

e Two other small, non-randomized single-arm studies showed similar rates of viral suppression with DTG plus
3TC.39' 40

Adverse Effects

e DTG is generally well tolerated. The most reported adverse reactions of moderate-to-severe intensity were
insomnia and headache.

e Asdiscussed in the Summary section, some studies have shown greater weight gain among people initiating
INSTI-based regimens, including regimens with DTG.5"4%42 |n a pooled analysis of eight randomized,
controlled trials in ART-naive individuals, the weight gain at 96 weeks with BIC- and DTG-based regimens
was similar (approximately 3.5 kg).’

e Neuropsychiatric adverse events (e.g., sleep disturbances, depression, anxiety, suicidal ideation) associated
with the initiation of DTG and other INSTIs have been reported.>? However, analyses of data from large
randomized controlled trials and a health care database demonstrated similar rates of neuropsychiatric
adverse events between DTG-based regimens and regimens including RAL, EFV, DRV, and ATV,*® with
neuropsychiatric events rarely leading to DTG discontinuation. More limited data are available for BIC
because of its more recent licensure.

Other Factors and Considerations

e DTG, like BIC, decreases tubular secretion of creatinine without affecting glomerular function, with increases
in serum creatinine observed within the first 4 weeks of treatment.

e DTG has fewer drug interactions than EVG/c. See Table 24d for specific drug—drug interactions that require
dosage adjustment.

o DTG absorption, like absorption for other INSTIs, may be reduced when the ARV is coadministered with
polyvalent cations (see Table 24d). DTG should be taken at least 2 hours before or 6 hours after cation-
containing antacids or laxatives are taken. Alternatively, DTG and supplements containing calcium or iron can
be taken simultaneously with food.

e Treatment-emergent mutations that confer DTG resistance have been rarely reported in patients receiving
DTG as part of a three-drug regimen for initial therapy.***® The incidence of resistance with DTG is much
lower than with EVG or RAL, which suggests that DTG, like BIC, has a higher barrier to resistance than
EVG or RAL.

The Panel’s Recommendations

e On the basis of clinical trial data, the Panel categorizes DTG in combination with ABC/3TC (Al), TAF/FTC
(Al), or TDF/(FTC or 3TC) (Al) as a Recommended Initial Regimen for Most People with HIV.

e  The Panel also recommends the use of DTG/3TC (Al) as a Recommended Initial Regimen for Most People
with HIV except for those with HIV RNA >500,000 copies/mL, with HBV coinfection, or in whom ART is to
be started before the results of HIV genotypic resistance testing for reverse transcriptase or of HBV testing
are available.

e Before initiating a DTG-based regimen, clinicians should discuss the risks and benefits of using DTG with
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people of childbearing potential to allow them to make an informed decision.

Integrase Strand Transfer Inhibitors Recommended as Part of an Initial Regimen in Certain Clinical
Situations

Elvitegravir (EVG)

EVG is available as a component of two STRs: EVG/c/TDF/FTC and EVG/c/TAF/FTC. COBI is a specific,
potent CYP3A inhibitor that has no activity against HIV. It acts as a PK enhancer of EVG, which allows once-
daily dosing of the combination but increases the likelihood of significant drug interactions.

Efficacy in Clinical Trials

The efficacy of EVG/c/TDF/FTC in ART-naive participants has been evaluated in two randomized, double-
blind active-controlled trials.

o At 144 weeks, EVG/c/TDF/FTC was noninferior to fixed-dose EFV/TDF/FTC.%

e EVG/c/TDF/FTC also was found to be noninferior to ATV/r plus TDF/FTC.*

e Inarandomized, blinded trial that compared EVG/c/TDF/FTC to ATV/r plus TDF/FTC in women
with HIV, EVG/c/TDF/FTC had superior efficacy, in part because of a lower rate of treatment
discontinuation.*

The efficacy of EVG/c/TAF/FTC in ART-naive participants has been evaluated in two randomized, double-

blind controlled trials in adults with estimated glomerular filtration rate (¢GFR) >50 mL/min.05

o At 48 and 96 weeks, TAF was noninferior to TDF when both drugs were combined with EVG/c/FTC; at
144 weeks, EVG/c/ITAF/FTC was superior to EVG/c/TDF/FTC.5?

Adverse Effects

The most common adverse events reported with EVG/c/TDF/FTC were diarrhea, nausea, upper respiratory
infection, and headache.*"

The most common adverse events reported with EVG/c/TAF/FTC were nausea, diarrhea, headache, and
fatigue.®

Neuropsychiatric adverse events have been reported in people receiving INSTIs (see the discussion under
DTG).

Other Factors and Considerations

EVG is metabolized primarily by CYP3A enzymes; as a result, CYP3A inducers or inhibitors may alter EVG
concentrations.

Because COBI is a pharmacokinetic (PK) enhancer, it is a CYP3A enzyme inhibitor, which may lead to
significant interactions with medications that are metabolized by this enzyme (see Table 24d).>*
Administration of EVG simultaneously with polyvalent cation-containing antacids or supplements lowers
EVG plasma concentrations (see Table 24d). Separate EVG/c/TDF/FTC or EVG/c/TAF/FTC and polyvalent
antacid administration by at least 2 hours; administer polyvalent cation-containing supplements at least 2
hours before or 6 hours after EVG.

COBI inhibits active tubular secretion of creatinine, resulting in increases in serum creatinine and a
reduction in estimated CrCl without reducing glomerular function.®® Patients with a confirmed increase in
serum creatinine >0.4 mg/dL from baseline while taking EVG/c/TDF/FTC should be monitored closely and
evaluated for evidence of TDF-related proximal renal tubulopathy.®

EVG/c/TDF/FTC is not recommended for patients with pretreatment estimated CrCl <70 mL/min.5®
EVG/c/TAF/FTC is not recommended for patients with estimated CrCl <30 mL/min unless they are on
chronic hemodialysis. An observational study of 55 people with HIV who were on hemodialysis suggested
that EVG/c/TAF/FTC given once daily (after hemodialysis on dialysis days) can be used safely in persons
with no resistance to any of the ARV drugs in this STR.’
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At the time of virologic failure, INSTI-associated mutations were detected in some EVG/c/TDF/FTC-treated
patients whose therapy failed.*”“¢ These mutations conferred cross-resistance to RAL, with most patients
retaining susceptibility to DTG.

EVG/c is not recommended during pregnancy because of low drug exposure when taken during the second
and third trimesters.*

The Panel’s Recommendation

On the basis of the above considerations, the Panel classifies EVG/c/TAF/FTC and EVG/c/TDF/FTC as
Recommended Initial Regimens in Certain Clinical Situations (Bl). EVG/c/TAF/FTC should be used only in
people with estimated CrCl >30 mL/min unless they are on chronic hemodialysis. EVG/c/TDF/FTC should be
used only in people with estimated CrCl >70 mL/min.

Raltegravir (RAL)
RAL was the first INSTI approved for use in both ARV-naive and ARV-experienced patients.

Efficacy in Clinical Trials
RAL 400 mg Twice Daily plus Two NRTIs versus Comparator Drug plus Two NRTIs

The efficacy of RAL at a dose of 400 mg twice daily (with either TDF/FTC or ABC/3TC) as initial therapy
was evaluated in two randomized, double-blind, controlled clinical trials and a third open-label, randomized
trial.

e STARTMRK compared RAL 400 mg twice daily to EFV 600 mg once daily, each administered in
combination with TDF/FTC. RAL was noninferior to EFV at 48 weeks.>® RAL was superior to EFV at 4
and 5 years,%°% in part because of more frequent discontinuations due to adverse events in the EFV group
than in the RAL group.

e The SPRING-2 trial compared DTG 50 mg once daily to RAL 400 mg twice daily, each administered
in combination with investigator-selected ABC/3TC or TDF/FTC. At Week 96, DTG was noninferior
to RAL. At 48 weeks, no treatment-emergent resistance had occurred in those with virologic failure in
the DTG arm, but in the RAL arm one patient had an INSTI-resistance mutation and four had NRTI-
resistance mutations.®?

e The SPRING-2 trial also provided nonrandomized data on the efficacy of RAL plus ABC/3TC. In this
trial, 164 participants (39 participants with baseline viral loads >100,000 copies/mL and 125 participants
with baseline viral loads <100,000 copies/mL) received RAL in combination with ABC/3TC. After 96
weeks, no difference in virologic response was evident between the ABC/3TC and TDF/FTC groups when
RAL was given as the third drug.®

e ACTG A5257, a large randomized open-label trial, compared three NNRTI-sparing regimens that
contained RAL, ATV/r, or DRV/r, each given with TDF/FTC. At Week 96, all three regimens had similar
virologic efficacy, but RAL was superior to both ATV/r and DRV/r for the combined endpoints of
virologic efficacy and tolerability. Participants had greater increases in lipid levels in the PI/r arms than
in the RAL arm, and bone mineral density (BMD) decreased to a greater extent in participants in the PI/r
arms than in participants in the RAL arm.®

RAL 1,200 mg Once Daily plus TDF/FTC versus RAL 400 mg Twice Daily plus TDF/FTC

In a Phase 3, randomized, double-blind, active comparator-controlled trial (the ONCEMRK trial), the efficacy
of once-daily RAL 1,200 mg (formulated as two 600-mg tablets) was compared to RAL 400 mg twice daily,
each administered with TDF/FTC. At 96 weeks, a similar proportion of participants in both groups achieved
HIV RNA suppression (81.5% in the once-daily arm versus 80.1% in the twice-daily arm). The responses
were similar regardless of baseline HIV RNA or CD4 count.®
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Adverse Effects

e RAL, when compared in a randomized trial to DRV/r or ATV/r, all with TDF/FTC, led to a greater mean
increase in waist circumference.®

e RAL use has been associated with creatine kinase elevations. Myositis and rhabdomyolysis have been
reported.

e Rare cases of severe skin reactions and systemic HSRs in patients who received RAL have been reported
during post-marketing surveillance.®®

e Neuropsychiatric adverse events (e.g., insomnia, headache, depression, and suicidal ideation) have been
reported in people receiving INSTIs (see the discussion under DTG).*67

Other Factors and Considerations

e RAL can be administered as 1,200 mg (two 600 mg tablets) once daily or as 400 mg twice daily with or
without food in ART-naive patients. RAL is not available as an STR.

e Coadministration of RAL as either 400 mg twice daily or 1,200 mg once daily with aluminum-containing
and/or magnesium-containing antacids is not recommended. Calcium carbonate-containing antacids may
be coadministered with RAL 400 mg twice daily, but not with RAL 1,200 mg once daily. Polyvalent cation-
containing supplements also may reduce absorption of RAL. See Table 24d for dosing recommendations.

e RAL has a lower barrier to resistance than RTV-boosted Pls, BIC, and DTG.

o Data on RAL use around the time of conception are limited. Thus far, based on data collected from the
Antiretroviral Pregnancy Registry, the manufacturer, and in a cohort study from the United States and other
countries, no cases of NTD have been reported.?>?*. Among those who received RAL during pregnancy, the
rate of fetal malformations is within the expected range for pregnancy outcomes in the United States.???* RAL
remains an option for an INSTI-based regimen for people of childbearing potential.

The Panel’s Recommendations

e On the basis of these clinical trial data, the Panel considers RAL given as 1,200 mg (two 600-mg tablets) once
daily or as 400 mg twice daily plus TDF/FTC (BI) or TAF/FTC (BII) as a Recommended Initial Regimen in
Certain Clinical Situations.

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

Rating of Evidence: | = One or more randomized trials with clinical outcomes and/or validated laboratory end-

points; 11 = One or more well-designed, nonrandomized trials or observational cohort studies with long-term clini-
cal outcomes; 111 = Expert opinion
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Non-Nucleoside Reverse Transcriptase Inhibitor-Based Regimens
(Last updated June 3, 2021; last reviewed June 3, 2021)

Table 8c. Characteristics of Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTIs) That Are
Recommended as Initial Therapy for People with HIV

Characteristics DOR EFV RPV?

Dosing Frequency | Once daily Once daily Once daily

Food Requirement | With or without food On an empty stomach With a meal

STR Available for DOR/TDF/3TC e EFV 600 mg/TDF/FTC e RPV/TAF/FTC

ART-Naive Patients e EFV 600 mg/TDF/3TC e RPV/TDF/FTC

e EFV 400 mg/TDF/3TC

Available as a Yes Yes Yes

Single-Drug Tablet

Adverse Effects Generally well tolerated o CNSside effects, includ- | e  Depression, headache
ing dizziness, abnormal e Skinrash
dreams, headache, e  QTc prolongation

depression, suicidality, in-
somnia, somnolence

e Skinrash

e  QTc prolongation
CYP3A4 Drug-Drug | CYP3A4 substrate CYP3A4 substrate, mixed in- | CYP3A4 substrate
Interactions ducer/inhibitor
Other Significant None CYP2B6 and 2C19 inducer RPV oral absorption is
Drug Interactions reduced with increased

gastric pH. Use of RPV with
PPls is not recommended;
see Drug—Drug Interactions
for dosing recommendations
when RPV is coadministered
with H2 blocker or antacids.

Key: 3TC = lamivudine; ART = antiretroviral therapy; CNS = central nervous system; CYP = cytochrome P; DOR = doravirine; EFV = efa-
virenz; FTC = emtricitabine; H2 = histamine 2; PPI = proton pump inhibitor; RPV = rilpivirine; STR = single-tablet regimen; TAF = tenofovir
alafenamide; TDF = tenofovir disoproxil fumarate

aSee Optimizing Antiretroviral Therapy in the Setting of Virologic Suppression and Appendix B Table 4 for
information regarding injectable RPV.

Summary

Five NNRTIs—delavirdine (DLV), doravirine (DOR), efavirenz (EFV), etravirine (ETR), nevirapine (NVP), and
rilpivirine (RPV)—currently are approved by the Food and Drug Administration (FDA) for the treatment of HIV
when used in combination with other antiretroviral (ARV) drugs. This section of the guidelines will focus on
DOR, EFV, and RPYV, the three NNRTIs recommended by the Panel on Antiretroviral Guidelines for Adults and
Adolescents (the Panel) as part of an initial antiretroviral therapy (ART) regimen for people with HIV in certain
clinical scenarios (see Table 6 and Table 7).

NNRTI-based regimens have demonstrated virologic potency and durability. The major disadvantages of currently
available NNRTIs (especially EFV and RPV) are the prevalence of NNRTI-resistant viral strains in ART-naive
patients! and the drugs’ low barrier for the development of resistance. Resistance testing should be performed
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before initiation of an NNRTI-based regimen in ART-naive patients. High-level resistance to all NNRTIs (except
ETR or DOR) may occur with a single mutation. In RPV-treated patients, the presence of RPV resistance
mutations at virologic failure may confer cross-resistance to other NNRTIs, including ETR.?3 DOR-, EFV-, and
RPV-based regimens are now categorized as Recommended Initial Regimens in Certain Clinical Situations for
ART-naive patients. More details about these NNRTIs are provided below.

Doravirine (DOR)

Efficacy in Clinical Trials

The efficacy of DOR-based therapy for treatment of HIV in ART-naive individuals was demonstrated in two ran-
domized, double-blind, placebo-controlled trials.

DOR-Based Regimen versus EFV-Based Regimen:

In the DRIVE-AHEAD trial 734 participants received either DOR/tenofovir disoproxil fumarate (TDF)/lami-
vudine (3TC) or EFV/TDF/emtricitabine (FTC), both as a daily fixed-dose tablet.*
0 At 96 weeks, DOR/TDF/3TC was noninferior to EFV/TDF/FTC, with 77.5% of participants who received

DOR/TDF/3TC and 73.6% of those who received EFV/TDF/FTC achieving HIV RNA <50 copies/mL.
Although virologic responses to ART overall were lower in participants with pre-treatment HIV RNA
>100,000 copies/mL or pre-treatment CD4 counts of <200 cells/mm?3, no difference was observed between
the DOR-treated and EFV-treated participants.

Virologic rebound and virologic nonresponse were similar in the DOR/TDF/3TC (9.3%) and EFV/TDF/
FTC (7.7%) treatment groups. At 96 weeks, genotype resistance results were reported for 21 participants
with protocol-defined virologic failure in the DOR arm and 15 participants in the EFV arm. For the DOR
arm, 7 out of 21 participants had NNRTI resistance, and 6 out of 21 had NRT] resistance. For EFV, 10 of
15 participants had NNRTI resistance, and 5 of 15 had NRTI resistance.

More participants in the EFV arm discontinued their assigned ART because of adverse events than in the
DOR arm (6.6% vs. 3.0%). Neuropsychiatric side effects and rash were more common in the EFV arm.
Low-density lipoprotein (LDL) cholesterol and non-high-density lipoprotein (HDL) cholesterol did not
change with DOR use, whereas both increased with EFV use.

DOR-Based Regimen versus Darunavir/Ritonavir (DRV/r)-Based Regimen.

In the DRIVE-FORWARD trial, 769 participants received DOR or DRV/r once daily along with two
investigator-selected nucleoside reverse transcriptase inhibitors (NRTISs), either abacavir (ABC)/3TC or TDF/
FTC.S

0 At 48 weeks, DOR was found to be noninferior to DRV/r with 84% of study participants receiving DOR

versus 80% of those receiving DRV/r achieving HIV RNA <50 copies/mL at 48 weeks. Participants who
received DOR plus ABC/3TC (n = 48) and those who received DOR plus TDF/FTC (n = 316) had similar
virologic responses.

At Week 96, DOR was superior to DRV/r in terms of virologic suppression (73% versus 66%).°
Treatment responses were similar regardless of baseline characteristics.

Virologic failure by Week 96 was low and similar in the DOR and DRV/r groups (9% versus 11%).
Genotype resistance results were reported for 11 and 14 participants with virologic failure in the DOR
and DRV/r arms, respectively. Treatment-emergent resistance to any study drug occurred in 2 of 383 (1%)
participants in the DOR group and 1 of 383 (<1%) participants in the DRV/r group.

Treatment-related diarrhea was more frequently reported in the DRV/r arm, and greater increases in
fasting LDL cholesterol, triglycerides, non-HDL cholesterol, and total cholesterol were seen in the
participants who received DRV/r than in those who received DOR.

Other Factors and Considerations

DOR is available as a single-drug, 100-mg tablet” and as part of a single-tablet regimen (STR) that contains
DOR/TDF/3TC 100 mg/300 mg/300 mg® and is dosed once daily, with or without food.

DOR-based regimens have not been compared directly to INSTI-based regimens in clinical trials and have not
been studied with tenofovir alafenamide (TAF) in clinical trials.

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV G-49



e Apost hoc analysis of three randomized controlled trials examined weight gain among ART-naive participants
receiving DOR versus DRV/r or EFV. At Week 96, mean weight gain was similar in the DOR group (2.4 kg),
the DRV/r group (1.8 kg), and the EFV group (1.6 kg). No significant differences between treatment groups
were found in the proportion of participants whose BMI class increased to overweight or obese at \Week 48 or
Week 96.°

e DOR is metabolized primarily by the CYP3A4 enzyme and should not be coadministered with strong
CYP3A4 inducers. DOR concentration may increase in the presence of a CYP3A4 inhibitor (see Table 24Db).
DOR is not a CYP3A4 inducer or inhibitor, so it is not expected to affect the concentrations of concomitant
CYP3A4 substrates.

e Treatment-emergent resistance mutations to DOR may confer cross-resistance to certain other NNRTIs. Most
isolates with DOR mutations remain susceptible to ETR.

No data are currently available on the safety of DOR use during pregnancy.
e Clinical trial data on the combination of DOR + ABC/3TC are limited, so the Panel is less certain about the

efficacy of this regimen.

The Panel’s Recommendations
e On the basis of the clinical trial data discussed above, the Panel classifies DOR/TDF/3TC (BI) and DOR plus
two NRTIs (Bl for TDF/FTC and BIIl for TAF/FTC) as Recommended Initial Regimens in Certain Clinical

Situations.

Efavirenz (EFV)

Efficacy of EFV 600 mg Daily Dose in Clinical Trials

o Large randomized controlled trials and cohort studies in ART-naive patients have demonstrated potent
and durable viral suppression in patients treated with EFV plus two NRTIs. EFV-based regimens have
demonstrated superiority or noninferiority to a number of comparator regimens in ART-naive patients in
several randomized controlled trials.

e Inthe AIDS Clinical Trials Group (ACTG) 5202 study, EFV was comparable to ATV/r when each was
given with either TDF/FTC or ABC/3TC.1

e In the Evidence for Contraceptive Options in HIV (ECHQO) and Targeting HIV Retention and Improved Viral
Load Through Engagement (THRIVE) studies, EFV was noninferior to RPV, with less virologic failure.
However, EFV caused more discontinuations due to adverse events. The virologic advantage of EFV was
most notable in participants with pre-ART viral loads >100,000 copies/mL, and NRTI and NNRTI resistance
occurred more frequently in patients who experienced failure on a regimen that included RPV.*?

e Inthe Gilead Sciences (GS) 102 study, EFV/TDF/FTC was noninferior to elvitegravir/cobicistat [EVG/c]/
TDF/FTC.13

e The DRIVE-AHEAD study compared EFV/TDF/FTC to DOR/TDF/3TC in ART-naive patients. At 96
weeks, DOR/TDF/3TC was found to be noninferior to EFVV/TDF/FTC, as discussed in the DOR section.
Neuropsychiatric side effects were more common in the EFV arm.™

e ADVANCE, an open-label, noninferiority trial conducted in South Africa, compared TDF/FTC/EFV 600 mg
to dolutegravir (DTG) combined with either TDF/FTC or TAF/FTC. At Week 96, the DTG regimens were
noninferior to the EFV regimen based on the proportion of participants with HIV RNA levels <50 copies/
mL (79% in DTG/TAF/FTC versus 78% in DTG/TDF/FTC versus 74% in EFV/TDF/FTC arms). More
participants in the EFV group discontinued the trial regimen than in the DTG group. Mean weight gain was
7.1 kg in the DTG/TAF/FTC group, 4.3 kg in the DTG/TDF/FTC group, and 2.3 kg in the EFV/TDF/FTC)
and was greater among women than men.*®

In clinical trials, some regimens have demonstrated superiority to those with EFV, based primarily on fewer

discontinuations because of adverse events:

e Inthe SINGLE trial, a DTG-based regimen was superior to an EFV regimen at the primary endpoint of viral
suppression at Week 48.16

e Inthe STARTMRK trial, raltegravir (RAL) was noninferior to EFV at 48 weeks,!” but RAL was superior to
EFV at 4 and 5 years,'1° in part because of more frequent discontinuations due to adverse events in the EFV
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group than in the RAL group.
In the open-label Single-Tablet Regimen (STaR) trial, participants with baseline viral loads <100,000 copies/
mL had higher rates of treatment success on RPV than on EFV.%°

Efficacy of Low-Dose Efavirenz (EFV 400 mg Daily) in Clinical Trials

ENCORE 1, a multinational, randomized, placebo-controlled trial, compared two once-daily doses of EFV
(combined with TDF/FTC): EFV 600 mg [standard dose] versus EFV 400 mg (reduced dose). At 96 weeks,
EFV 400 mg was noninferior to EFV 600 mg for rate of viral suppression.? Although the frequency of
overall adverse events was not different between groups, EFV-related adverse events and treatment-related
discontinuations occurred less frequently in the EFV 400 mg group than in the EFV 600 mg group. Although
fewer CNS (central nervous system) events were self-reported in the 400 mg group, the groups had similar rates
of psychiatric events. The 400-mg dose of EFV is now approved in the United States for initial treatment of
HIV infection and is coformulated with TDF and 3TC in a fixed-dose combination (FDC) tablet.

NAMSAL ANRS 12313, an open-label, multicenter randomized noninferiority trial conducted in Cameroon,
compared EFV 400 mg to DTG, both combined with TDF/3TC. At Week 96, EFV 400 mg was noninferior

to DTG based on percentage of participants with viral suppression to HIV RNA <50 copies/mL (72% in EFV
group versus 74% in DTG group). Virologic suppression was reached more rapidly in the DTG group. Among
9 virologic failures in the DTG arm, none acquired DTG resistance mutations through Week 96. A total of 19
virologic failures occurred in the EFV arm, with 17 having resistance mutations to EFV. Median weight gain
was 5.0 kg in the DTG group versus 3.0 kg in the EFV group.?? 2

In an open-label trial, 25 pregnant women with HIV and HIV RNA <50 copies/mL while on an EFV-based
regimen were switched from EFV 600 mg to EFV 400 mg daily (the TDF and FTC or 3TC components of
the regimen did not change). Participants were monitored closely with EFV concentrations measured weekly
and viral loads biweekly during pregnancy and postpartum. Stopping criteria were HIV RNA >50 copies/mL
on two consecutive occasions or random EFV concentration <800 mg/mL on three consecutive occasions. All
participants maintained viral load suppression to HIV RNA <50 copies/mL throughout the study.?*

A pharmacokinetic (PK) study enrolled 22 people with HIV (and without tuberculosis) who were on an
EFV-based regimen and had HIV RNA levels <50 copies/mL. Participants were switched from EFV 600

mg to EFV 400 mg. Fourteen days after the switch, isoniazid and rifampin were started for 12 weeks. The
combination resulted in only minimal reduction in EFV 400-mg PK parameters, which were within the

range of concentrations seen in the ENCORE 1 trial. HIV RNA levels <50 copies/mL were maintained in all
participants during the study.?

Adverse Effects

EFV can cause CNS side effects (e.g., abnormal dreams, dizziness, headache, and depression) that resolve
over a period of days to weeks in most patients. However, subtler, long-term neuropsychiatric effects can
occur.

EFV use also has been associated with suicidality; however, evidence for this association has differed among
various large studies. An analysis of four ACTG comparative trials showed a higher rate of suicidality (i.e.,
reported suicidal ideation or attempted or completed suicide) among EFV-treated patients than among patients
taking comparator regimens (lopinavir/ritonavir [LPV/r], atazanavir [ATV], atazanavir/cobicistat [ATV/r], or
ABC-based regimens).? Similarly, a subgroup analysis of the START trial revealed higher risk of suicidal or
self-injurious behavior among participants in the immediate ART group who took EFV than among ART-na-
ive controls; the risk increased for those with previous psychiatric diagnoses.?” This association, however, was
not found in analyses of three large observational cohorts?® 2° or in a retrospective cohort study that used U.S.
administrative pharmacy claims data.*® A prospective observational cohort study among people with HIV in
Uganda revealed no evidence that EFV carried a greater risk of suicidal ideation or depression than NVP.3!
Delayed onset neurotoxicities, including ataxia and encephalopathy, have been reported months to years after
EFV use.’% 3

EFV may cause elevation in LDL cholesterol and triglycerides.

QTc interval prolongation has been observed with EFV use.®* 3% Consider an alternative to EFV in patients
taking medications known to increase the risk of Torsades de Pointes or in patients at higher risk of Torsades
de Pointes.
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Other Factors and Considerations:

e EFV is formulated both as a single-drug, 600-mg tablet and in an FDC tablet of EFV/TDF/FTC that allows
once-daily dosing.

e EFValso is available as a generic single-drug, 600-mg tablet and as a generic once-daily FDC tablet that
includes 3TC, TDF, and either 600 mg or 400 mg of EFV; the lower-dose EFV/TDF/3TC tablet is approved
for treating adults and children weighing >35 kg% %7

e EFVisasubstrate of CYP3A4 and an inducer of CYP3A4 and 2D6 and, therefore, potentially may interact
with other drugs that use the same pathways (see Tables 24b, 25a, and 25b).

e EFV has been associated with CNS birth defects in nonhuman primates, and cases of neural tube defects have
been reported after first-trimester exposure in humans.®® A link between EFV and birth defects in humans has
not been supported in meta-analyses or data on more than 7,900 periconception exposures from Botswana
(see the Perinatal Guidelines).3 4

e People with HIV who are taking a regimen that includes EFV should be screened for depression and
suicidality.

The Panel’s Recommendations

e Given the availability of regimens with fewer treatment-limiting adverse events and noninferior or superior
efficacy, the Panel classifies EFV 600 mg/TDF/FTC or EFV 600 mg/TDF/3TC (BI) or EFV 600 mg plus TAF/
FTC (BI1) as Recommended Initial Regimens in Certain Clinical Situations.

e Randomized clinical trial data have demonstrated the noninferiority of EFV 400 mg compared with EFV 600
mg# and with DTG.?22 This dose has not been studied in a U.S. population. The Panel classifies EFV 400
mg/TDF/3TC as a Recommended Initial Regimen in Certain Clinical Situations (BI).

Rilpivirine (RPV)

RPV is an NNRTI whose oral formulation is approved for use in combination with 2-NRTIs for ART-naive pa-
tients with pretreatment viral loads <100,000 copies/mL. RPV also is approved as an extended-release injectable
suspension as part of a long-acting injectable complete ARV regimen when used with cabotegravir (CAB), an
integrase strand transfer inhibitor (INSTI). This regimen is approved to replace oral ART in patients with virologic
suppression and no history of resistance to RPV or INSTIs (see Optimizing Regimen section for discussion of
long-acting CAB/RPV).

Efficacy in Clinical Trials

e Two Phase 3 randomized, double-blind clinical trials—ECHO and THRIVE—compared RPV and EFV, each
combined with two NRTIs.!? At 96 weeks, the following findings were reported:

o RPV was noninferior to EFV overall.

0 Among participants with pre-ART viral loads >100,000 copies/mL, more RPV-treated participants than
EF V-treated participants experienced virologic failure. NNRTI and NRTI resistance were identified more
frequently in participants with virologic failure in the RPV group.

o Among the RPV-treated participants, the rate of virologic failure was greater in those with pretreatment
CD4 counts <200 cellsyfmm? than in those with CD4 counts >200 cells/mm?.

e STaR, a Phase 3b, open-label study, compared the FDCs of RPV/TDF/FTC and of EFV/TDF/FTC in 786
treatment-naive patients. The results at 96 weeks* were similar to those reported at 48 weeks.?

o RPV was noninferior to EFV overall.

0 RPV was superior to EFV in patients with pre-ART viral loads <100,000 copies/mL and noninferior in
those with pre-ART viral loads >100,000 copies/mL. Among patients with pre-ART viral loads >500,000
copies/mL, virologic failure was more common in RPV-treated patients than in EFV-treated patients.

0 A greater percentage of participants experienced emergent resistance in the RPV/FTC/TDF arm than in
the EFV/FTC/TDF arm (4% versus 1%, respectively).

e The STR of RPV/TAF/FTC was approved by FDA based on results from a bioequivalence study. In this study,
plasma concentrations of RPV, FTC, and TAF 25 mg in participants taking the coformulated drug were simi-
lar to those seen in participants who received RPV as the single-drug tablet and TAF/FTC as part of the STR
of EVG/c/TAF 10 mg/FTC.#
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Adverse Effects

RPV is generally well tolerated. In the ECHO, THRIVE, and STaR trials, fewer instances of CNS adverse
events (e.g., abnormal dreams, dizziness, psychiatric side effects), skin rash, and dyslipidemia were reported
in the RPV arms than in the EFV arms, and fewer patients in the RPV arms discontinued therapy because of
adverse events. However, up to 9% of clinical trial participants experienced depressive disorders, including
approximately 1% of participants who had suicidal thoughts or who attempted suicide. Patients receiving
RPV who have severe depressive symptoms should be evaluated to assess whether the symptoms may be due
to RPV and if the risks of continuing the same regimen outweigh the benefits.

Other Factors and Considerations

Oral RPV is formulated both as a single-drug tablet and in STRs with TAF/FTC with TDF/FTC and with
DTG. Among available STRs, RPV/TAF/FTC is the smallest tablet.

RPV also is available as part of a long-acting injectable ARV regimen for use in combination with long-acting
CAB in patients who are virologically suppressed and do not have resistance to these drugs (see Optimizing
Antiretroviral Therapy in the Setting of Virologic Suppression).

RPV/TAF/FTC and RPV/TDF/FTC are given once daily and must be administered with a meal (containing at
least 390 kcal).

RPV also is coformulated as a once-daily FDC tablet with DTG that is used as continuation therapy for people
with HIV who have achieved viral suppression.** However, this combination has not been studied in ART-
naive individuals, and it is not recommended for initial therapy (see Optimizing Antiretroviral Therapy in the
Setting of Viral Suppression).

The oral drug absorption of RPV can be reduced significantly in the presence of acid-lowering agents. RPV is
contraindicated in patients who are receiving proton pump inhibitors (PPIs), and should be used with caution
in those receiving histamine 2 antagonists or antacids (see Drug-Drug Interactions for dosing recommenda-
tions).

RPYV is metabolized primarily in the liver by the CYP3A enzyme; its plasma concentration may be affected in
the presence of CYP3A inhibitors or inducers (see Drug—Drug Interactions).

At doses greater than the approved dose of 25 mg, RPV may cause QTc interval prolongation. RPV should be
used with caution when coadministered with a drug known to increase the risk of Torsades de Pointes.

The Panel’s Recommendations

Given the availability of other effective regimens that do not have virologic and immunologic prerequisites

to initiate treatment, the Panel recommends RPV/TDF/FTC and RPV/TAF/FTC as Recommended Initial
Regimens in Certain Clinical Situations.

Use of RPV with TAF/FTC (BII) or TDF/FTC (BI) should be limited to ART-naive patients with pretreatment
viral loads <100,000 copies/mL and CD4 counts >200 cells/mmg.

Data on RPV plus ABC/3TC are insufficient to consider recommending this regimen.

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

Rating of Evidence: | = One or more randomized trials with clinical outcomes and/or validated laboratory end-
points; 11 = One or more well-designed, nonrandomized trials or observational cohort studies with long-term clini-
cal outcomes; 111 = Expert opinion
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Protease Inhibitor-Based Regimens
(Last updated June 3, 2021; last reviewed June 3, 2021)

Table 8d. Characteristics of Protease Inhibitor Options That Are Recommended as Initial Therapy

for People with HIV

Characteristic

ATV

DRV

Dosing Frequency

Once daily

e Once daily for Pl-naive patients
e Twice daily for Pl-experienced patients
with certain Pl mutations

PK Boosting

PK boosting with RTV or COBI generally
is recommended. Unboosted ATV also is
FDA-approved for ART-naive patients.

DRV only should be used with a PK booster
(i.e., RTV or COBI).

Fixed-Dose Formulation

ATVlic

e DRV/c
e DRV/C/TAF/FTC

Available as a Sin- Yes Yes
gle-Drug Tablet
Adverse Effects e Jaundice e Skinrash
e Indirect hyperbilirubinemia e Increase in serum transaminases
e Cholelithiasis e Hyperlipidemia
e Nephrolithiasis e  Ahigher cardiovascular risk was reported
e PR prolongation in participants taking DRV-based reg-

imens than in those taking ATV-based
regimens in an observational cohort study.

CYP3A4 Drug-Drug
Interactions

CYP3A4 substrate, inhibitor

CYP34A substrate, inhibitor

Other Significant Drug
Interactions

ATV absorption is reduced when ATV

is given with acid-lowering therapies.

See Table 24a for ATV dosing
recommendations when the drug is
coadministered with acid-lowering agents.

N/A

Key: ART = antiretroviral therapy; ATV = atazanavir; AT V/c = atazanavir/cobicistat; COBI = cobicistat; CYP = cytochrome
P; DRV = darunavir; DRV/c = darunavir/cobicistat; FDA = Food and Drug Administration; FTC = emtricitabine; N/A = not
applicable; PI = protease inhibitor; PK = pharmacokinetic; RTV = ritonavir; TAF = tenofovir alafenamide

Summary

The Food and Drug Administration (FDA)-approved protease inhibitors (PIs) include atazanavir (ATV), ATV/
cobicistat (ATV/c), darunavir (DRV), darunavir/cobicistat (DRV/c), fosamprenavir (FPV), indinavir (IDV),
lopinavir/ritonavir (LPV/r), nelfinavir (NFV), ritonavir (RTV), saquinavir (SQV), and tipranavir (TPV). PI-
based regimens using pharmacokinetic (PK) enhancement with either cobicistat (COBI) or RTV (also called

PK boosting) increase concentration and prolong the half-lives of the PI. These regimens have demonstrated
virologic potency, durability in treatment-naive patients, and a high barrier to resistance. Because LPV/r, FPV/r,
unboosted ATV, and SQV/r have disadvantages, such as greater pill burden, lower efficacy, or increased toxicity,
only boosted DRV and ATV in combination with two nucleoside reverse transcriptase inhibitors (NRTIs) are
recommended as initial therapy in certain clinical situations.

Because transmitted PI resistance is uncommon, boosted ATV or DRV-based regimens are recommended for
rapid antiretroviral therapy (ART) initiation or in the setting of acute HIV infection, before resistance test results
are available. As few or no Pl mutations are detected when a patient’s first PI-based regimen fails, which is not
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the case with non-nucleoside reverse transcriptase inhibitor (NNRTI)-based regimens and some integrase strand
transfer inhibitor (INSTI)-based regimens,* Plbased regimens may be useful for patients at risk for intermittent
therapy because of poor adherence.

All recommended Pls require PK boosting with either RTV or COBI to inhibit the CYP3A4 isoenzyme, which
may lead to significant drug-drug interactions (see Drug-Drug Interactions). Each PI has specific characteristics
related to its virologic potency, adverse effects profile, and PK properties. The characteristics of the two
recommended Pls are listed in Appendix B, Table 9 and Appendix B, Table 5. Several metabolic abnormalities,
including dyslipidemia and insulin resistance, have been associated with Pl use. The currently available Pls

differ in their propensity to cause these metabolic complications, which also depends on the dose of RTV used as
a PK-enhancing agent. Large observational cohort studies found an association between some PIs (i.e., DRV/r,
FPV, IDV, and LPV/r) and an increased risk of cardiovascular events; this risk was not seen with ATV.>*> Another
observational cohort study of predominantly male participants found a lower rate of cardiovascular events in those
receiving ATV-containing regimens than in those receiving other regimens.®

Darunavir/Ritonavir (DRV/r)
Efficacy in Clinical Trials

e The ARTEMIS study compared DRV/r (800 mg/100 mg once daily) with LPV/r (800 mg/200 mg once
daily or 400 mg/100 mg twice daily), both administered in combination with tenofovir disoproxil fumarate/
emtricitabine (TDF/FTC), in a randomized, open-label, noninferiority trial. DRV/r was noninferior to LPV/r
at Week 48’ and superior at Week 1928

e The FLAMINGO study compared DRV/r with dolutegravir (DTG), each administered in combination with
two NRTIs, in 488 participants who were ART-naive. The rate of virologic suppression at Week 96 was
significantly greater among those who received DTG than in those who received DRV/r. The higher rate of
virologic failure observed in the DRV/r group was related primarily to the number of failures among those
with a viral load >100,000 copies/mL and secondarily to more drug discontinuations in the DRV/r group.®

o ACTG A5257 (ARDENT), a large, randomized, open-label trial compared ATV/r to DRV/r or raltegravir
(RAL) over 96 weeks, each given with TDF/FTC. The trial showed similar virologic efficacy for DRV/r,
ATV/r, and RAL, but more participants in the ATV/r group discontinued randomized treatment because of
adverse events.1°

e The DRIVE-FORWARD study compared DRV/r to doravine (DOR), both administered with two investiga-
tor-selected NRTIs, in 769 ART-naive participants. At 48 weeks, DOR was found to be noninferior to DRV/r,
with 80% of participants who received DOR and 84% of participants who received DRV/r achieving HIV
RNA levels <50 copies/mL.t At Week 96, DOR was superior to DRV/r in terms of virologic suppression
(73% vs. 66%).* Rates of virologic failure were low and similar in the DOR and DRV/r groups (9% vs.
11%). Treatment-emergent resistance to any study drug occurred in 2 of 383 (1%) participants in the DOR
group and 1 of 383 (<1%) participants in the DRV/r group.

Adverse Effects

e Patients taking DRV/r may develop a skin rash, which is usually mild-to-moderate in severity and self-
limited. Treatment discontinuation is necessary on rare occasions when severe rash with fever or elevated
transaminases occur.

e ACTG A5257 showed similar lipid changes in participants in the ATV/r and DRV/r arms. Bone mineral
density (BMD) decreased to a greater extent in participants in the ATV/r and DRV/r arms than in participants
in the RAL arm.'® The likelihood of developing metabolic syndrome was equivalent among the three arms,
although a larger increase in waist circumference was observed at 96 weeks in participants assigned to the
RAL arm than in those assigned to the DRV/r arm (P < 0.02).%?

e An observational cohort study suggested that DRV/r is associated with increased rates of cardiovascular
disease when compared to ATV/r.>

Other Factors and Considerations
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DRV/r is administered once daily with food in treatment-naive patients.

e DRV has a sulfonamide moiety and should be used with caution in patients with severe sulfonamide allergies.
In clinical trials, the incidence and severity of rash were similar in participants with and without a history of
sulfonamide allergy. Most patients with sulfonamide allergy can tolerate DRV.

e DRV/ris apotent CYP3A4 inhibitor, which may lead to significant interactions with other medications
metabolized through this same pathway (see Drug-Drug Interactions).

The Panel’s Recommendations

e On the basis of efficacy and safety data from clinical trials and clinical experience, the Panel classifies DRV/r
with tenofovir alafenamide (TAF) or TDF with FTC or lamivudine (3TC) (Al), or with abacavir (ABC)/3TC
(BI1) as Recommended Initial Regimens in Certain Clinical Situations.

Darunavir/Cobicistat (DRV/c)

Efficacy in Clinical Trials

e The AMBER trial enrolled 725 ART-naive participants in a Phase 3 randomized controlled trial that compared
the single-tablet regimen (STR) DRV/c/TAF/FTC with DRV/c plus TDF/FTC. At 48 weeks, similar virologic
suppression rates among participants were achieved in both arms of the study (91% and 88% had HIV RNA
<50 copies/mL, respectively). No treatment-emergent mutations associated with DRV or TAF/TDF resistance
were observed in either group.®® At 96 weeks, 85% of participants on the STR maintained HIV RNA levels
<50 copies/mL.*

e The DIAMOND study evaluated DRV/c/TAF/FTC as an STR in 109 patients in a rapid-initiation model of
care. At Week 48, 97 (89%) participants completed the study and 92 (84%) achieved HIV-1 RNA <50 copies/
mL by the FDA snapshot analysis. No protocol-defined virologic failures occurred, and incidences of adverse
events and adverse drug reactions (33%) were low. No study drug-related serious adverse events occurred,
and only one (<1%) participant discontinued because of a study drug-related adverse event.

Adverse Effects
e The most common drug-related adverse events were diarrhea, nausea, fatigue, flatulence, rash, and headache.
Other Factors and Considerations:

e DRV/c 800 mg/150 mg is available as a coformulated boosted Pl or as an STR with TAF/FTC 10 mg/200 mg.
e Both DRV and COBI exposures are reduced markedly during second and third trimesters of pregnancy, and
should be avoided if possible.*® However, if pregnant women with viral suppression while on DRV/c elect to

continue on the drug, frequent viral load monitoring is recommended.
The Panel’s Recommendations

e The Panel recommends DRV/c plus TAF/FTC or TDF/FTC (Al) and DRV/c plus ABC/3TC (BII) as Recom-
mended Initial Regimens in Certain Clinical Situations.

e DRV/c plus TDF/FTC is not recommended for patients with creatinine clearance (CrCl) <70 mL/min, where-
as DRV/c plus TAF/FTC is not recommended for patients with CrCl <30 mL/min.

Atazanavir/Ritonavir (ATV/r) or Atazanavir/Cobicistat (ATV/c)
Efficacy in Clinical Trials
ATV/r plus Two NRTIs versus LPV/r plus Two NRTIs

e The CASTLE study compared once-daily ATV/r (300 mg/100 mg) with twice-daily LPV/r (400 mg/100 mg),
each administered in combination with TDF/FTC. In this open-label, noninferiority study, the two regimens
showed similar virologic and CD4 responses at 96 weeks.’

ATV/r plus Two NRTIs versus EFV plus Two NRTIs
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The ACTG A5202 study compared open-label ATV/r and efavirenz (EFV), each given in combination with
placebo-controlled TDF/FTC or ABC/3TC. Efficacy was similar in the ATV/r and EFV groups.'® In a separate
analysis, women assigned to receive ATV/r were found to have a higher risk of virologic failure than women
assigned to receive EFV or men assigned to receive ATV/r.1®

ATV/r plus Two NRTIs versus INSTI plus Two NRTIs

In a study that compared ATV/r plus TDF/FTC to elvitegravir/cobicistat (EVG/c)/TDF/FTC, virologic suppres-
sion rates through 144 weeks were similar among participants in the two groups.?® A Phase 3 clinical trial of 575
women evaluated EVG/c plus FTC/TDF versus ATV/r plus FTC/TDF.?* At Week 48, the virologic suppression
rate in the EVG/c arm was superior to that in the ATV/r arm. Nineteen women in the Pl arm and five women in
the INSTI arm discontinued therapy because of an adverse event.

In a Phase 3 trial, 499 ART-naive women were randomized to receive either ATV/r plus TDF/FTC or DTG/AB-
C/3TC. At 48 weeks, the rate of virologic suppression (HIV RNA <50 copies/mL) in the DTG arm was noninfe-
rior to that in the ATV/r arm, and fewer drug-related adverse events occurred in the DTG arm.?

ATV/r plus Two NRTIs versus DRV/r plus Two NRTIs versus RAL plus Two NRTIs

ACTG A5257 (ARDENT) was a large, randomized, open-label trial that compared ATV/r to DRV/r or RAL over
96 weeks, each given with TDF/FTC. The trial showed similar virologic efficacy for DRV/r, ATV/r, and RAL,
but more participants in the ATV/r group discontinued randomized treatment because of adverse events, mostly
elevated indirect bilirubin/jaundice, or gastrointestinal toxicities. Lipid changes in participants in the ATV/r and
DRV/r arms were similar. BMD decreased to a greater extent in participants in the ATV/r and DRV/r arms than
in participants in the RAL arm.*

ATV/c versus ATV/r plus Two NRTIs

In the Gilead Study 114, all patients received TDF/FTC and ATV and were randomized to receive either RTV or
COBI as PK enhancers. Both RTV and COBI were given as a separate tablet with matching placebos.?? Through
144 weeks, the percentage of patients who achieved virologic suppression was similar in both study arms. The
percentages of adverse events that caused patients to discontinue treatment and changes in serum creatinine and
indirect bilirubin levels also were comparable.?*

Adverse Effects

The main adverse effect associated with ATV/c or AT V/r is reversible indirect hyperbilirubinemia, with or
without jaundice or scleral icterus, but without concomitant hepatic transaminase elevations. The risk for
treatment-limiting indirect hyperbilirubinemia is greatest for patients who carry two UGT1A1 decreased-
function alleles.®

Nephrolithiasis,?®? nephrotoxicity,® and cholelithiasis®® also have been reported in patients who received ATV.
Both ATV/c and ATV/r can cause gastrointestinal side effects, including diarrhea.

Other Factors and Considerations

ATV/c and ATV/r are dosed once daily with food.

ATV requires acidic gastric pH for dissolution. As a result, concomitant use of drugs that raise gastric pH (e.g.,
antacids, H2 antagonists, and particularly proton pump inhibitors) may impair absorption of ATV. Table 24a
provides recommendations for use of ATV/c or ATV/r with these agents.

ATV/c and ATV/r are potent CYP3A4 inhibitors and may have significant interactions with other medications
that are metabolized through this same pathway (see Drug-Drug Interactions).

Large observational cohort studies found an association between some Pls (DRV/r, FPV, IDV, and LPV/r) and
an increased risk of cardiovascular events; this risk was not seen with ATV.>> Another observational study of a
cohort of predominantly male participants found a lower rate of cardiovascular events in participants receiving
ATV-containing regimens than in participants receiving other regimens.®

The Panel’s Recommendations
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e Based on clinical trial safety and efficacy data, the Panel classifies ATV/r and ATV/c plus (TAF or TDF) with
(FTC or 3TC) (BI) as Recommended Initial Regimens in Certain Clinical Situations.

e ATV/c plus TDF/FTC is not recommended for patients with CrCl <70 mL/min, and ATV/c plus TAF/FTC is
not recommended for patients with CrCl <30 mL/min.

e COBI should be avoided in pregnancy, because levels of COBI and its boosted drugs are lower in the second
and third trimesters. However, if pregnant women with suppressed virus on ATV/c elect to continue the drug,
frequent viral load monitoring is recommended.
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Other Antiretroviral Regimens for Initial Therapy When Abacavir,
Tenofovir Alafenamide, and Tenofovir Disoproxil Fumarate Cannot
Be Used or Are Not Optimal

(Last updated June 3, 2021; last reviewed June 3, 2021)

Most currently recommended antiretroviral (ARV) regimens consist of two nucleoside reverse transcriptase
inhibitors (NRTISs) plus a third active drug. In some clinical situations, it is preferable to avoid abacavir
(ABC), tenofovir alafenamide (TAF), and tenofovir disoproxil fumarate (TDF), such as in patients who

are HLA-B*5701 positive or at high risk of cardiovascular disease and with significant renal impairment.

In this situation, dolutegravir/lamivudine (DTG/3TC), which is recommended for most people with HIV,

is the preferred option. In addition, several other NRTI-limiting two-drug regimens have been evaluated in
clinical studies. Of note, two-drug regimens should not be used in people with hepatitis B virus(HBV)/HIV
coinfection or during pregnancy. Clinicians should refer to HBV/HIV Coinfection for guidance on treatment
of patients with HBV infection when TAF or TDF cannot be used as part of the ARV regimen.

Strategies Supported by Evidence from Clinical Trials

Dolutegravir/Lamivudine (DTG/3TC)

* Inthe GEMINI-1 and GEMINI-2 trials, 1,433 antiretroviral therapy (ART)-naive participants with
baseline HIV RNA <500,000 copies/mL and no evidence of HBV infection were randomized to receive
DTG plus 3TC or DTG plus TDF/emtricitabine (FTC). At week 96, DTG plus 3TC was noninferior
to DTG plus TDF/FTC based on the proportion of participants with viral loads <50 copies/mL (86%
in DTG plus 3TC group and 89.5% in DTG plus TDF/FTC group).t Virologic nonresponse was
uncommon, occurring in 3.1% of participants who received DTG plus 3TC and 2% of participants who
received DTG plus TDF/FTC. No instances of treatment-emergent NRTI or integrase strand transfer
inhibitor (INSTI) resistance occurred in either treatment group. Among participants who started the study
with CD4 counts <200 cells/mm?, the proportion of participants with HIV RNA <50 copies/mL at week
96 was lower in the DTG plus 3TC group than in the DTG plus TDF/FTC group; however, the difference
was not related to a higher rate of virologic failures in the two-drug group. At week 144, DTG plus 3TC
maintained noninferiority to DTG plus TDF/FTC with 82% vs 84% of participants maintaining viral load
<50 copies/mL, respectively. The proportion of participants with viral loads >50 was similar between
both treatment groups at 3%. There was a lower risk of drug-related adverse events with DTG plus 3TC
versus DTG plus TDF/FTC (19.6% vs 25.0%; relative risk ratio, 0.78; 95% CI: 0.64 to 0.95).

* Clinicians should refer to the INSTI section for a review of the recent data on DTG use during
conception and risk of neural tube defects in infants. 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.

The Panel’s Recommendation:

* The Panel recommends DTG/3TC as an initial regimen for most people with HIV (Al); as such, this is
the preferred regimen when use of ABC, TAF, or TDF is not optimal. DTG/3TC is not recommended:

o for individuals with HIV RNA >500,000 copies/mL,
o for patients with HBV/HIV coinfection, or

o when antiretroviral therapy (ART) is to be started before the results of HIV genotypic resistance
testing for reverse transcriptase or HBV testing are available.

Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV G-65


https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/hepatitis-b-virushiv-coinfection
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/drug-interactions-between-integrase-inhibitors-and-other-drugs?view=full

Darunavir/Ritonavir plus Lamivudine (DRV/r plus 3TC)

e Inthe ANDES trial, 145 participants were randomized 1:1 to receive open-label, once-daily dual therapy
with DRV/r plus 3TC or triple therapy with DRV/r plus TDF/3TC. This study was conducted in Argentina,
and the researchers used an FDC of DRV/r 800 mg/100 mg that is available in that country. The median
baseline HIV RNA was 4.5 log  copies, and 24% of participants had HIV RNA >100,000 copies/mL. At
week 48, 93% of the participants in the dual-therapy group and 94% of the participants in the triple-therapy
group achieved an HIV RNA <50 copies/mL; dual therapy was noninferior to triple therapy.?2 The rates of
virologic suppression among study participants who had pre-therapy HIV RNA levels >100,000 copies/mL
were similar in the dual- and triple-therapy groups (91% and 92%, respectively).

The Panel’s Recommendation:

e On the basis of results from a small study with a relatively short follow-up period, DRV/r plus 3TC can be
considered for use in people who cannot take ABC, TAF, or TDF (CI). Although the ANDES trial supports
the use of DRV/r plus 3TC, it is a small trial of NRTI-limiting regimens, and larger studies are warranted.

Darunavir/Ritonavir plus Raltegravir (DRV/r plus RAL)

* Inthe NEAT/ANRS 143 study, 805 treatment-naive participants were randomized to receive twice-daily
RAL or once-daily TDF/FTC, each with DRV/r (800 mg/100 mg once daily). At week 96, DRV/r plus
RAL was noninferior to DRV/r plus TDF/FTC based on the primary endpoint of proportion of patients
with virologic or clinical failure. Among those with baseline CD4 counts <200 cells/mm?, however, there
were more virologic failures in the RAL + DRV/r arm; a trend towards more failure was also observed
among those with pretreatment HIV RNA >100,000 copies/mL.® High rates of virologic failure in patients
with HIV RNA >100,000 copies/mL were also seen in two smaller studies of DRV/r plus RAL.*®

The Panel’s Recommendation:

* On the basis of these study results, the Panel recommends that DRV/r plus RAL be considered for use
only in patients with HIV RNA <100,000 copies/mL and CD4 counts >200 cells/fmm?, and only in those
patients who cannot take ABC, TAF, or TDF (CI).

A Nucleoside-Limiting Regimen with Insufficient Supporting Data

Darunavir/Ritonavir plus Rilpivirine (DRV/r plus RPV)

* Inasingle-arm, open-label, pilot study, 36 ART-naive participants without genotypic evidence of
resistance to DRV or RPV received DRV/r plus RPV for 48 weeks. Half of the participants (18 of 36) had
baseline HIV viral loads >100,000 copies/mL. By week 36, 97% of participants (35 of 36) achieved HIV
RNA <50 copies/mL, and by week 48, all achieved viral suppression (HIV RNA <50 copies/mL).®

The Panel’s Recommendation:

* At this time, the Panel does not recommend DRV/r plus RPV given the small sample size of the study
described above and the lack of comparative data evaluating DRV/r plus RPV as initial therapy for
people with HIV.

Cabotegravir with Rilpivirine (CAB plus RPV)

The combination of cabotegravir (CAB) and RPV has not been studied in ART-naive patients. In the Phase
3 trial FLAIR and Phase Ilb trial LATTE-2,"8 ART-naive participants were first treated with 20 weeks of
DTG/ABC/3TC or oral CAB + ABC/3TC, respectively, and, if they achieved virologic suppression, were
eligible for randomization to receive long acting injectable CAB plus RPV every month or to continue oral
daily ART.. Neither CAB nor RPV is active against hepatitis B, therefore should not be used in persons with
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hepatitis B infection without the addition of treatment for hepatitis B. There are insufficient data for this
regimen in pregnancy or around the time of conception.

The Panel’s Recommendation:

e The Panel does not recommend CAB/RPV as initial therapy for people with HIV because of the lack of
data supporting the efficacy of this combination in ART-naive patients. Patients desiring to use injectable
CAB plus RPV early in their treatment history should first attain viral suppression on a recommended
regimen, then transition to a month of oral CAB and RPV with maintenance of suppression before
transitioning to injectable CAB plus RPV. See Optimizing Regimens section for discussion.

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

Rating of Evidence: | = One or more randomized trials with clinical outcomes and/or validated laboratory
endpoints; 11 = One or more well-designed, nonrandomized trials or observational cohort studies with long-
term clinical outcomes; 111 = Expert opinion
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Table 9. Advantages and Disadvantages of Antiretroviral Components Recommended as Initial
Antiretroviral Therapy (Last updated June 3, 2021; last reviewed June 3, 2021) (page 1 of 5)

Note: All drugs within an ARV class are listed in alphabetical order.

ARV

Advantage(s i
ARV Class FnE vantage(s) Disadvantage(s)
Dual-NRTI ABC/3TC + Coformulated with DTG + May cause life-threatening HSRs in patients who test positive for
« Generic formulations are available the HLA-B*5701 allele. As a result, HLA-B*5701 testing is required
for ABC/3TC, ABC, and 3TC. before use.

*In the ACTG 5202 study, patients with baseline HIV RNA =100,000
copies/mL showed inferior virologic responses when ABC/3TC was
given with EFV or ATV/r as opposed to TDF/FTC. This difference
was not seen when ABC/3TC was used in combination with DTG.

+ ABC use has been associated with CV disease and cardiac events
in some, but not all, observational studies.

TAF/FTC + Coformulated with BIC, DRV/c, « TDF is associated with lower lipid levels than TAF, perhaps because
EVGlc, or RPV TDF results in higher plasma levels of tenofovir, which lowers lipids.
* Active against HBV; a + See discussion in text regarding weight gain with TAF.
recommended dual-NRT!I option for
patients with HBV/HIV coinfection
» Smaller decline in renal function,
less proteinuria, and smaller
reductions in BMD than TDF/FTC
* Approved for patients with eGFR
=30 mL/min
+ Can be used in patients with
eGFR <30 mL/min and on chronic
hemodialysis
TDF/3TC + Coformulated with DOR * Renal toxicity, including proximal tubulopathy and acute or chronic
« Generic formulations are available renal insufficiency, especially when combined with pharmacologic
for TDF, 3TC, TDF/3TC, and EFV/ boosters.
TDF/3TC. + Osteomalacia has been reported as a consequence of proximal
« Long-term clinical experience tubulopathy.
« Active against HBV + Decreased BMD has been associated with use of TDF, especially
when combined with pharmacologic boosters.
TDFIFTC + Coformulated with EFV, EVG/c, and | * Renal toxicity, including proximal tubulopathy and acute or chronic
RPV as STRs renal insufficiency, especially when combined with pharmacologic
+ Active against HBV; a boosters.
recommended dual-NRT] option for | « Osteomalacia has been reported as a consequence of proximal
patients with HIV/HBV coinfection tubulopathy.
* Better virologic responses than * Decreased BMD has been associated with use of TDF, especially
ABC/3TC in patients with baseline when combined with pharmacologic boosters.
viral loads =100,000 copies/mL
when combined with ATV/r or EFV
+ Associated with lower lipid levels
than ABC or TAF
Single NRTI | 3TC * Coformulated with DTG as STR | « DTG/3TC is not recommended for individuals with HIV RNA

+ Avoids potential toxicities
associated with TDF, TAF, ABC

>500,000 copies/mL, HBV co-infection, or in whom ART is to be
started before the results of HIV genotypic resistance testing for
reverse transcriptase or HBV testing are available.
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Table 9. Advantages and Disadvantages of Antiretroviral Components Recommended as Initial
Antiretroviral Therapy (Last updated June 3, 2021; last reviewed June 3, 2021) (page 2 of 5)

ARV

Advantage(s i
ARV Class Agent(s) ge(s) Disadvantage(s)
INSTI BIC + Coformulated with TAF/FTC + Oral absorption of BIC can be reduced by simultaneous administration
« Higher barrier to resistance than with drugs or supplements containing polyvalent cations (e.g., Al-, Ca-,
EVG and RAL or Mg-containing antacids or supplements, or multivitamin tablets with
, minerals). See dosing recommendations in Table 24d.
+ No food requirement

« Inhibits tubular secretion of Cr without affecting glomerular function.

* CYP3A4 and UGT1A1 substrate (but not a CYP3A4 inducer or
inhibitor); potential for drug-drug interactions.

* Should not be used in pregnancy because of lack of data for BIC.

« See discussion in text regarding weight gain related to INSTIs.

DTG * Higher barrier to resistance than * Oral absorption of DTG can be reduced by simultaneous
EVG or RAL administration with drugs containing polyvalent cations (e.g., Al-,
« Coformulated with ABC/3TC and Ca-, or Mg-containing antacids or supplements, or multivitamin
3TC tablets with minerals). See dosing recommendations in Table 24d.
» No food requirement * Inhibits renal tubular secretion of Cr and can increase serum Cr
« Minimal CYP3A4 interactions without affecting glomerular function.
« Favorable lipid profile + UGT1A1 substrate; potential for drug interactions (see Table 24d).

* Depression and suicidal ideation (rare; usually in patients with pre-
existing psychiatric conditions).

« See discussion in text regarding weight gain related to INSTIs.

* Updated data from Botswana suggest that DTG exposure during
conception may be associated with a small risk of NTDs in the
infant compared with non-DTG ARV drugs (1.9 per 1,000 versus
1.1 per 1,000), with a prevalence difference that was not statistically
significant. Clinicians should discuss with people of childbearing
potential and refer to the Perinatal Guidelines.

EVG/c + Coformulated with TDF/FTC or * EVG/c/TDF/FTC is recommended only for patients with baseline

TAFIFTC

+ Compared with ATV/r, EVG/c
causes smaller increases in total
and LDL cholesterol.

* EVG/c/TAF/FTC can be used in

patients on chronic hemodialysis.

CrCl =70 mL/min; this regimen should be discontinued if CrCl
decreases to <50 mL/min.

+ COBI is a potent CYP3A4 inhibitor, which can result in significant
interactions with CYP3A substrates.

« Oral absorption of EVG can be reduced by simultaneous
administration with drugs containing polyvalent cations (e.g., Al-,
Ca-, or Mg-containing antacids or supplements or multivitamin
tablets with minerals). See dosing recommendations in Table 24d.

+ COBI inhibits active tubular secretion of Cr and can increase serum
Cr without affecting renal glomerular function.

* Has a lower barrier to resistance than boosted PI-, BIC-, or DTG-
based regimens.

* Food requirement.

* Depression and suicidal ideation (rare; usually in patients with
preexisting psychiatric conditions).

* EVGIc should be avoided in pregnancy, because levels of COBI
and its boosted drugs are lower in the second and third trimesters. If
women who are pregnant with suppressed virus on EVG/c elect to
continue on the drug, frequent viral load monitoring is recommended.

+ See discussion in text regarding weight gain related to INSTIs.
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Table 9. Advantages and Disadvantages of Antiretroviral Components Recommended as Initial
Antiretroviral Therapy (Last updated June 3, 2021; last reviewed June 3, 2021) (page 3 of 5)

ARV

Advantage(s i
ARV Class FnliE] ge(s) Disadvantage(s)
INSTI, RAL + Compared to other INSTIs, has * Has a lower barrier to resistance than boosted PI-, BIC-, or DTG-
continued longest post-marketing experience based regimens.
* No food requirement * Increases in creatine kinase, myopathy, and rhabdomyolysis have
b ted.
* No CYP3A4 interactions een reporie
- , * Rare cases of severe HSRs (including SJS and TEN) have been
« Favorable lipid profile reported.
+ Higher pill burden than other INSTI-based regimens.
* No FDC formulation.
+ Oral absorption of RAL can be reduced by simultaneous
administration with drugs containing polyvalent cations (e.g., Al-,
Ca-, or Mg-containing antacids or supplements or multivitamin
tablets with minerals). See dosing recommendations in Table 24d.
+ UGT1A1 substrate; potential for drug interactions (see Table 24d).
* Depression and suicidal ideation (rare; usually in patients with
preexisting psychiatric conditions).
+ See discussion in text regarding weight gain related to INSTIs.
NNRTI DOR + Coformulated with TDF/3TC « Shorter-term clinical experience than with EFV and RPV.
+ Compared to EFV, fewer CNS side | * Potential for CYP450 drug interactions (see Tables 24b, 25a and
effects 25b).
* No food requirement * Treatment-emergent DOR resistance mutations may confer
« Favorable lipid profile resistance to certain NNRTIs.
* Lack of association with weight
gain compared with boosted DRV
or EFV
EFV « EFV 600 mg is coformulated with + Short- and long-term neuropsychiatric (CNS) side effects, including

TDF/FTC and TDF/3TC.

+ EFV 400 mg is coformulated with
TDF/3TC.

« EFV 600-mg dose has long-term
clinical experience and EFV-based
regimens (except for EFV plus
ABC/3TC) have well-documented
efficacy in patients with high HIV
RNA.

+ EFV 400 mg has fewer CNS side
effects than EFV 600 mg.

+ EFV 600 mg can be given with
rifamycin antibiotics (rifampin,
rifabutin, or rifapentine).

depression and, in some studies, suicidality and catatonia. Late
onset ataxia and encephalopathy have also been reported.

+ Periodic screening for depression and suicidality is recommended in
people with HIV who are taking a regimen that includes EFV.

+ Dyslipidemia
*Rash

+ QTc interval prolongation; consider using an alternative to EFV in
patients taking medications with known risk of causing Torsades de
Pointes or in those at higher risk of Torsades de Pointes.

* Transmitted resistance is more common than with Pls and INSTIs.
* Greater risk of resistance at the time of treatment failure than with Pls.
+ Potential for CYP450 drug interactions (see Tables 24b and 25a).

+ Should be taken on an empty stomach (food increases drug
absorption and CNS toxicities).
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ARV

Advantage(s i
ARV Class Agent(s) ge(s) Disadvantage(s)
NNRTI, RPV * Coformulated with TDF/FTCand | « Not recommended in patients with pre-ART HIV RNA >100,000
continued TAF/FTC copies/mL or CD4 counts <200 cells/mm? because of higher rate of
« RPV/TDF/FTC and RPV/TAF/FTC virologic failure in these patients.
have smaller pill sizes than other « Depression and suicidality
coformulated.ARV drugs * QTc interval prolongation; consider using an alternative to RPV in
* Compared with EFV: patients taking medications with known risk of causing Torsades de
« Fewer CNS adverse effects Pointes or in those at higher risk of Torsades de Pointes.
* Fewer lipid effects *Rash
o Fewer rashes * Transmitted resistance is more common than with Pls and INSTIs.
+ More NNRTI-, TDF-, and 3TC-associated mutations at virologic
failure than with regimens that contain EFV and 2 NRTIs.
+ Potential for CYP450 drug interactions (see Tables 24b and 25a).
+ Meal requirement (>390 kcal)
* Requires acid for adequate absorption.
+ Contraindicated with PPIs.
+ Use with H2 antagonists or antacids with caution (see Table 24a for
detailed dosing information).
Pls ATV/C * Higher barrier to resistance than « Commonly causes indirect hyperbilirubinemia, which may manifest
o NNRTIs, EVG, and RAL as scleral icterus or jaundice.
ATVIr * Pl resistance at the time of * Food requirement
treatment failure is uncommon with | , Apsorption depends on food and low gastric pH (see Table 24a for
PK-enhanced Pls. interactions with H2 antagonists, antacids, and PPIs).
. ATV/c gnd ATy/r have s!mllar ' * Nephrolithiasis, cholelithiasis, nephrotoxicity
virologic activity and toxicity profiles.
ob tional cohort studies h * Gl adverse effects
+ Observational cohort studies have
found an association between some | * CYP3A4 inhibitors and substrates: potential for drug interactions
Pls (DRV, LPV/r, FPV, IDV) and an | (See Table 24a).
increased risk of CV events; this
risk has not been seen with ATV.
Further study is needed. See text
for discussion.
* Individual ATV and RTV components
are available as generics.
ATV/c Coformulated tablet + COBI inhibits active tubular secretion of Cr and can increase serum
Specific Cr without affecting renal glomerular function.
considerations + Coadministration with TDF is not recommended in patients with

CrCl <70 mL/min.

+ COBI (like RTV) is a potent CYP3A4 inhibitor, which can result in
significant interactions with CYP3A substrates.

+ COBI should be avoided in pregnancy, because levels of COBI and its
boosted drugs are lower in the second and third trimesters. If women
who are pregnant with suppressed virus on ATV/c elect to continue on
the drug, frequent viral load monitoring is recommended.
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Table 9. Advantages and Disadvantages of Antiretroviral Components Recommended as Initial
Antiretroviral Therapy (Last updated June 3, 2021; last reviewed June 3, 2021) (page 5 of 5)

ARV

ARV Class Agent(s) Advantage(s) Disadvantage(s)
Pls, continued | DRV/c * Higher barrier to resistance than + Skin rash
or NNRTIs, EVG, and RAL + Food requirement
DRV/r * P re3|stanc§ at the time of . « Gl adverse effects
treatment failure is uncommon with o , , ,
PK-enhanced Pls + CYP3A4 inhibitors and substrates: potential for drug interactions
' (see Table 24a).
* Increased CV risk reported in one observational cohort study.
* Hepatotoxicity has been reported, especially in those with pre-
existing liver disease.
DRV/c + Coformulated as DRV/c and DRV/c/ | « COBI inhibits active tubular secretion of Cr and can increase serum
Specific TAF/FTC. Cr without affecting renal glomerular function.
considerations

+ Coadministration with TDF is not recommended in patients with CrCl
<70 mL/min.

+ COBI (like RTV) is a potent CYP3A4 inhibitor, which can result in
significant interactions with CYP3A substrates.

+ COBI should be avoided in pregnancy, because levels of COBI
and its boosted drugs are lower in the second and third trimesters.
If women who are pregnant with suppressed virus on DRV/c
elect to continue on the drug, frequent viral load monitoring is
recommended.

Key: 3TC = lamivudine; ABC = abacavir; Al = aluminum; ART = antiretroviral therapy; ARV = antiretroviral; ATV = atazanavir; ATV/c =
atazanavir/cobicistat; ATV/r = atazanavir/ritonavir; BIC = bictegravir; BMD = bone mineral density; Ca = calcium; CD4 = CD4 T lymphocyte;
CNS = central nervous system; COBI = cobicistat; Cr = creatinine; CrCl = creatinine clearance; CV = cardiovascular; CYP = cytochrome

P; DOR = doravirine; DRV = darunavir; DRV/c = darunavir/cobicistat; DRV/r = darunavir/ritonavir; DTG = dolutegravir; EFV = efavirenz;
eGFR = estimated glomerular filtration rate; EVG = elvitegravir; EVG/c = elvitegravir/cobicistat; FDC = fixed-dose combination; FPV =
fosamprenavir; FTC = emtricitabine; Gl = gastrointestinal; HBV = hepatitis B virus; HLA = human leukocyte antigen; HSR = hypersensitivity
reaction; IDV = indinavir; INSTI = integrase strand transfer inhibitor; LDL = low-density lipoprotein; LPV/r = lopinavir/ritonavir; Mg =
magnesium; NNRTI = non-nucleoside reverse transcriptase inhibitor; NRTI = nucleoside reverse transcriptase inhibitor; NTD = neural tube
defect; PI = protease inhibitor; PK = pharmacokinetic; PPI = proton pump inhibitor; RAL = raltegravir; RPV = rilpivirine; RTV = ritonavir; SJS
= Stevens-Johnson syndrome; STR = single-tablet regimen; TAF = tenofovir alafenamide; TDF = tenofovir disoproxil fumarate; TEN = toxic
epidermal necrosis; UGT = uridine diphosphate glucuronosyltransferase
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Table 10. Antiretroviral Components or Regimens Not Recommended as Initial Therapy
(Last updated June 3, 2021; last reviewed June 3, 2021) (page 1 of 2)

ARV Components or Regimens

Reasons for Not Recommending as Initial Therapy

Combination INSTI + NNRTI

CAB + RPV (PO or IM)

* This regimen only is approved for people who have achieved viral suppression on another
ARV regimen. It has not been studied as initial ARV regimen.

DTG + RPV

* This regimen only is approved for people who have achieved viral suppression on another
ARV regimen. It has not been studied as initial ARV regimen.

NRTIs

ABC/3TC/ZDV (Coformulated)
As triple-NRTI combination regimen

« Inferior virologic efficacy

ABC/3TC/ZDV plus TDF
As quadruple-NRTI combination regimen

* Inferior virologic efficacy

d4T plus 3TC

+ Significant toxicities (including lipoatrophy, peripheral neuropathy) and hyperlactatemia
(including symptomatic and life-threatening lactic acidosis, hepatic steatosis, and
pancreatitis)

ddl plus 3TC (or FTC)

« Inferior virologic efficacy
+ Limited clinical trial experience in ART-naive patients
+ ddl toxicities, such as pancreatitis and peripheral neuropathy

ddl plus TDF * High rate of early virologic failure
+ Rapid selection of resistance mutations
+ Potential for immunologic nonresponse/CD4 cell decline
* Increased ddl drug exposure and toxicities
ZDVI3TC + Greater toxicities (including bone marrow suppression, Gl toxicities, skeletal muscle
myopathy, cardiomyopathy, and mitochondrial toxicities such as lipoatrophy, lactic
acidosis, and hepatic steatosis) than recommended NRTIs
NNRTIs
DLV * Inferior virologic efficacy
* Inconvenient (three times daily) dosing
ETR « Insufficient data in ART-naive patients
NVP + Associated with serious and potentially fatal toxicity (hepatic events and severe rash,
including SJS and TEN)
» When compared to EFV, NVP did not meet noninferiority criteria
Pls
ATV (Unboosted) * Less potent than boosted ATV
DRV (Unhoosted) + Use without RTV or COBI has not been studied
FPV (Unboosted) + Virologic failure with unboosted FPV-based regimen may result in selection of mutations
or that confer resistance to FPV and DRV
FPV/r * Less clinical trial data for FPV/r than for other RTV-boosted Pls
IDV (Unboosted) * Inconvenient dosing (3 times daily with meal restrictions)
* Fluid requirement
+ IDV toxicities, such as nephrolithiasis and crystalluria
IDVIr * Fluid requirement
+ IDV toxicities, such as nephrolithiasis and crystalluria
LPV/r + Higher pill burden than other Pl-based regimens

* Higher RTV dose than other Pl-based regimens
* Gl intolerance
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Table 10. Antiretroviral Components or Regimens Not Recommended as Initial Therapy
(Last updated June 3, 2021; last reviewed June 3, 2021) (page 2 of 2)

ARV Components or Regimens

Reasons for Not Recommending as Initial Therapy

Pls, continued

NFV « Inferior virologic efficacy
+ Diarrhea
RTV as sole PI * High pill burden
* Gl intolerance
+ Metabolic toxicity
SQV (Unboosted) * Inadequate bioavailability
* Inferior virologic efficacy
SQVIr * High pill burden
+ Can cause QT and PR prolongation; requires pretreatment and follow-up ECG
TPVIr « Inferior virologic efficacy

* Higher rate of adverse events than other RTV-boosted Pls
* Higher dose of RTV required for boosting than other RTV-boosted Pls

Entry Inhibitors

CD4 Post-Attachment Inhibitor

FTR + Only studied in a very small number of patients with virologic failure
gp120 Attachment Inhibitor
IBA + Only studied in a very small number of patients with virologic failure

* Requires IV therapy
* High cost

Fusion Inhibitor

MvC * Requires testing for CCR5 tropism before initiation of therapy

CCR5 Antagonist * No virologic benefit when compared with other recommended regimens
* Requires twice-daily dosing

T20 + Only studied in patients with virologic failure

* Twice-daily subcutaneous injections
« High rate of injection site reactions

Key: 3TC = lamivudine; ABC = abacavir; ART = antiretroviral therapy; ARV = antiretroviral; ATV = atazanavir; CAB = cabotegravir; CD4 =
CD4 T lymphocyte; COBI = cobicistat; d4T = stavudine; ddI = didanosine; DLV = delavirdine; DRV = darunavir; DTG = dolutegravir; ECG =
electrocardiogram; EFV = efavirenz; ETR = etravirine; FPV = fosamprenavir; FPV/r = fosamprenavir/ritonavir; FTC = emtricitabine; FTR =
fostemsavir; Gl = gastrointestinal; IBA = ibalizumab; IDV = indinavir; IDV/r = indinavir/ritonavir; IM = intramuscular; IV = intravenous; LPV

= lopinavir; LPV/r = lopinavir/ritonavir; MVC = maraviroc; NFV = nelfinavir; NNRTI = non-nucleoside reverse transcriptase inhibitor; NRTI

= nucleoside reverse transcriptase inhibitor; NVP = nevirapine; PI = protease inhibitor; PO = oral; RPV = rilpiviring; RTV = ritonavir; SJS =
Stevens Johnson Syndrome; SQV = saquinavir; SQV/r = saquinavir/ritonavir; T20 = enfuvirtide; TDF = tenofovir disoproxil fumarate; TEN =
toxic epidermal necrolysis; TPV = tipranavir; TPV/r = tipranavir/ritonavir; ZDV = zidovudine
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What Not to Use (Last updated October 17, 2017; last reviewed
October 17, 2017)

Some antiretroviral (ARV) regimens or components are not generally recommended because of suboptimal
antiviral potency, unacceptable toxicities, or pharmacologic concerns. These are summarized below.

Antiretroviral Drugs Not Recommended

The following ARV drugs are no longer recommended for use because of suboptimal antiviral potency,
unacceptable toxicities, high pill burden, or pharmacologic concerns: delavirdine (DLV), didanosine (ddl),
indinavir (IDV), nelfinavir (NFV), and stavudine (d4T).

Antiretroviral Regimens Not Recommended

Monotherapy

Nucleoside reverse transcriptase inhibitor (NRTI) monotherapy is inferior to dual-NRTI therapy.! Protease
inhibitor (PI) monotherapy is inferior to combination antiretroviral therapy (ART).%¢ Integrase strand transfer
inhibitor (INSTI) monotherapy has resulted in virologic rebound and INSTI resistance (Al)."#

Dual-NRTI Regimens
These regimens are inferior to triple-drug combination regimens (Al).°

Triple-NRTI Regimens
Triple-NRTI regimens have suboptimal virologic activity'®!2 or a lack of data (Al).

Antiretroviral Components Not Recommended

Atazanavir plus Indinavir

Both PIs can cause Grade 3 to 4 hyperbilirubinemia and jaundice. Additive adverse effects may be possible
when these agents are used concomitantly (Alll).

Cobicistat plus Ritonavir as Pharmacokinetic Enhancers

This combination may be prescribed inadvertently, which may result in additive CYP3A4 enzyme inhibition
and may further increase the concentrations of ARV drugs or other concomitant medications (see Tables 24a
and 24d).

Didanosine plus Stavudine

The combination of ddl and d4T can result in peripheral neuropathy, pancreatitis, and lactic acidosis, and it
has been implicated in the deaths of several pregnant women (All).

Didanosine plus Tenofovir Disoproxil Fumarate

Tenofovir disoproxil fumarate (TDF) increases ddl concentrations,** serious ddl-associated toxicities,'>®
immunologic nonresponse,'’ early virologic failure,*®° and resistance®? (All).

Two Non-Nucleoside Reverse Transcriptase Inhibitor Combinations

Excess clinical adverse events and treatment discontinuation were reported in patients randomized to
receive treatment with two non-nucleoside reverse transcriptase inhibitors (NNRTIs).?* Efavirenz (EFV)
and nevirapine (NVP) are enzyme inducers, and both of these drugs can reduce concentrations of etravirine
(ETR) and rilpivirine (RPV) (Al).22
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Emtricitabine plus Lamivudine

Both drugs have similar resistance profiles and have minimal additive antiviral activity. Inhibition of
intracellular phosphorylation may occur in vivo (Alll).

Etravirine plus Unboosted Protease Inhibitor

ETR may induce the metabolism and significantly reduce the drug exposure of unboosted PIs. Appropriate
doses of the Pls have not been established (All).?

Etravirine plus Fosamprenavir/Ritonavir

ETR may alter the concentrations of these Pls. Appropriate doses of the Pls have not been established
(All).22

Etravirine plus Tipranavir/Ritonavir
Tipranavir/ritonavir (TPV/r) significantly reduces ETR concentrations (All).?

Nevirapine Initiated in ARV-Naive Women with CD4 Counts >250 cells/mm? or in ARV-Naive
Men with CD4 Counts >400 cells/mm?

Initiating NVP in ART-naive individuals with CD4 counts above these thresholds increases the risk of
symptomatic, and sometimes life-threatening, hepatic events.?*2 ART-experienced patients can safely switch
to NVP if they have CD4 counts above these thresholds as a result of receiving effective ART (BI).

Unboosted Darunavir, Saquinavir, or Tipranavir

The virologic benefit of these PIs has been demonstrated only when they were used with concomitant RTV,
or in the case of DRV, also with COBI (All).

Stavudine plus Zidovudine
These NRTIs are antagonistic in vitro?® and in vivo® (All).

Tenofovir Alafenamide plus Tenofovir Disoproxil Fumarate

This combination may be prescribed inadvertently, especially during transition from one formulation to
another. There is no data supporting any potential additive efficacy or toxicity if TAF and TDF are used in
combination.
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Management of the Treatment-Experienced Patient

Virologic Failure
(Last updated June 3, 2021; last reviewed June 3, 2021)

Key Considerations and Recommendations

+ Assessing and managing a patient who is experiencing antiretroviral therapy (ART) failure can be complex. Expert advice can be
critical and should be sought in many instances.

+ Evaluation of virologic failure should include an assessment of adherence, drug-drug and drug-food interactions, drug tolerability, HIV
RNA level and CD4 T lymphocyte (CD4) cell count trends over time, ART history, and prior and current drug-resistance test results.

+  Drug-resistance testing should be performed while the patient is taking the failing antiretroviral (ARV) regimen (Al) or within 4 weeks
of treatment discontinuation (All). If more than 4 weeks have elapsed since ARV drugs were discontinued, resistance testing can
still provide useful information to guide therapy, although it may not detect previously selected resistance mutations (CIII).

+ The goal of treatment for ART-experienced patients with drug resistance who are experiencing virologic failure is to establish
suppression (i.e., HIV RNA levels below the lower limits of detection of currently used assays) (Al).

+ Anew regimen can include two fully active ARV drugs if at least one with a high resistance barrier is included (e.g., dolutegravir or
boosted darunavir) (Al). If no fully active drug with a high resistance barrier is available, then every effort should be made to include
three fully active drugs (Al).

+ Ingeneral, adding a single ARV agent to a virologically failing regimen is not recommended, because this would rarely result in full
viral suppression and, therefore, may risk the development of resistance to all drugs in the regimen (BII).

+ For some highly ART-experienced patients with extensive drug resistance, maximal virologic suppression may not be possible. In this
case, ART should be continued (Al) with regimens that are designed to minimize toxicity, preserve CD4 counts, and delay clinical
progression.

« When itis not possible to construct a viable suppressive regimen for a patient with multidrug-resistant HIV, the clinician should
consider enrolling the patient in a clinical trial of investigational agents or contacting pharmaceutical companies that may have
investigational agents available.

+ In patients with virologic failure, it is crucial to provide continuous adherence support before and after ARV regimen changes.

+ When switching an ARV regimen in a patient with hepatitis B virus (HBV)/HIV coinfection, ARV drugs that are active against HBV
should be continued as part of the new regimen. Discontinuation of these drugs may lead to the reactivation of HBV, which may
result in serious hepatocellular damage.

+ Discontinuing or briefly interrupting therapy may lead to a rapid increase in HIV RNA, a decrease in CD4 count, and an increase in
the risk of clinical progression. Therefore, this strategy is not recommended in the setting of virologic failure (Al).

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 (ARV) regimens that are currently recommended for initial therapy in patients with HIV have
a high likelihood of achieving and maintaining plasma HIVV RNA levels that are below the lower limits of
detection (LLOD) of currently used assays (see What to Start). Patients on antiretroviral therapy (ART) who
do not achieve this treatment goal or who experience virologic rebound can develop resistance mutations to
one or more components of their regimen. Adherence to ARV regimens can be challenging for some patients,
and poor adherence can result in detectable viral loads. Depending on their treatment histories, some of
these patients may have minimal or no drug resistance, and others may have extensive resistance. Managing
patients with extensive resistance is complex and usually requires consultation with an HIV expert. This
section of the guidelines defines virologic failure in patients on ART and discusses strategies to manage ART
in these individuals.
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Virologic Response Definitions

The following definitions are used in this section to describe the different levels of virologic response to ART:
Virologic Suppression: A confirmed HIV RNA level below the LLOD of available assays.

Virologic Failure: The inability to achieve or maintain suppression of viral replication to an HIV RNA level
<200 copies/mL.

Incomplete Virologic Response: Two consecutive plasma HIV RNA levels >200 copies/mL after 24 weeks
on an ARV regimen in a patient who has not yet had documented virologic suppression on this regimen. A
patient’s baseline HIV RNA level may affect the time course of response, and some regimens may take longer
than others to suppress HIV RNA levels.

Virologic Rebound: After virologic suppression, confirmed HIV RNA level(s) >200 copies/mL.

Virologic Blip: After virologic suppression, an isolated detectable HIV RNA level that is followed by a return
to virologic suppression.

Low-Level Viremia: Confirmed detectable HIV RNA level <200 copies/mL.

Antiretroviral Therapy Goals and Presence of Viremia While on Antiretroviral Therapy

The goal of ART is to suppress HIV replication to a level below which drug-resistance mutations do not
emerge. Although not conclusive, the evidence suggests that selection of drug-resistance mutations does not
occur in patients with HIV RNA levels that are persistently suppressed below the LLOD of current assays.!

Virologic blips are not usually associated with subsequent virologic failure.? In contrast, there is controversy
regarding the clinical implications of persistently low HIV RNA levels that are between the LLOD and <200
copies/mL in patients on ART. Viremia at this threshold is detected with some frequency by commonly used
real-time polymerase chain reaction (PCR) assays, which are more sensitive than the PCR-based viral load
platforms used in the past.>® Several retrospective studies support the supposition that virologic failure is more
likely to occur in patients with viral loads >200 copies/mL than in those with low-level viremia between 50
copies/mL and 199 copies/mL.57 However, other studies have suggested that detectable viremia at this low
level (<200 copies/mL) can be predictive of virologic failure®° and can be associated with the evolution of
drug resistance.?

Persistent HIV RNA levels >200 copies/mL are often associated with evidence of viral evolution and
accumulation of drug-resistance mutations.'* This association is particularly common when HIV RNA
levels are >500 copies/mL.*? Therefore, patients who have persistent HIV RNA levels >200 copies/mL are
considered to be experiencing virologic failure.

Causes of Virologic Failure

Virologic failure can occur for many reasons. Data from patient cohorts in the earlier era of combination ART
suggested that suboptimal adherence and drug intolerance/toxicity are key contributors to virologic failure
and regimen discontinuations.*14 The presence of preexisting (transmitted) drug resistance also may lead to
virologic failure.®® Virologic failure may be associated with a variety of factors, including the following:

Patient/Adherence-Related Factors (see Adherence to the Continuum of Care)

» Comorbidities that may affect adherence (e.g., active substance abuse, mental health disorders,
neurocognitive impairment)

» Unstable housing and other psychosocial factors
* Missed clinic appointments
* Interruption of, or intermittent access to, ART
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Cost and affordability of ARV drugs (i.e., these factors may affect the ability to access or continue
therapy)

Adverse drug effects
High pill burden and/or dosing frequency

HIV-Related Factors

Presence of transmitted or acquired drug-resistant virus documented by current or past resistance test
results

Prior treatment failure
Innate resistance to prescribed ARV drugs
Higher pretreatment HIV RNA level (some regimens may be less effective at higher levels)

Antiretroviral Regimen-Related Factors

Suboptimal pharmacokinetics (PKs) (e.g., variable absorption, metabolism, or penetration into reservoirs)
Suboptimal virologic potency
Low barrier to resistance

Reduced efficacy due to prior exposure to suboptimal regimens (e.g., monotherapy, dual-nucleoside
reverse transcriptase inhibitor [NRTI] therapy, or the sequential introduction of drugs)

Food requirements
Drug-drug interactions with concomitant medications, which may reduce concentrations of the ARV drugs
Prescription (prescribing or dispensing) errors

Managing Patients with Virologic Failure

If virologic failure is suspected or confirmed, a thorough assessment of whether one or more of the above
factors could have been the cause(s) of failure is indicated. Often, the causes of virologic failure can be
identified, but in some cases, they are not obvious. Distinguishing among the causes of virologic failure

is important, because the approaches to subsequent therapy may differ, depending on the cause. Potential
causes of virologic failure should be explored in depth. Once virologic failure is confirmed, steps should be
taken to improve virologic outcomes. These approaches are outlined below.

Key Factors to Consider When Designing a New Antiretroviral Regimen

When designing a new ARV regimen for a patient with virologic failure, the expected potency of the
new agent(s) is critical in predicting virologic efficacy. A fully active drug is one that is expected to have
uncompromised activity after considering the patient’s ART history and current and previous resistance
test results, and whether an ARV drug with a new mechanistic action is available 81625

Anew ARV regimen can include two fully active drugs if at least one has a high resistance barrier, such
as the second-generation integrase strand transfer inhibitor (INSTI) dolutegravir (DTG) or the boosted-
protease inhibitor (PI) darunavir (DRV) (Al). Bictegravir (BIC), which is available only in a combination
pill with emtricitabine/tenofovir alafenamide (FTC/TAF), also has a high resistance barrier; however,

no data exist on its efficacy in this setting. If one of these drugs is fully active, they can be combined
with two NRTIs if at least one is also fully active. Alternatively, if both the second-generation INSTI

and boosted PI are fully active, they can be used in combination and be highly effective in those with
virologic failure, without NRTIs. If no fully active drug with a high resistance barrier is available, then
every effort should be made to include three fully active drugs in the regimen (Al). See the clinical
scenarios below for further guidance on the number of fully active drugs a regimen should contain.

Despite the presence of some drug-resistance mutations, some ARV drugs in the regimen may still have
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partial activity against the patient’s HIV and may be retained as part of a salvage regimen. These drugs
may include NRTIs, Pls, and second-generation INSTIs, although dosing of some drugs (e.g., DRV

and DTG) may need to be increased when treating patients with relevant resistance mutations. Other
agents will likely have to be discontinued, because their continued use is unlikely to contribute to viral
suppression and/or may lead to further accumulation of resistance mutations that would jeopardize future
treatment options with newer drugs from the same drug class. These drugs may include non-nucleoside
reverse transcriptase inhibitors (NNRTIs), especially efavirenz, nevirapine, and rilpivirine; the first-
generation INSTIs raltegravir (RAL) and elvitegravir (EVG); and enfuvirtide (T-20).26-%

» Using a drug that a patient has never used does not ensure that the drug will be fully active; the potential
exists for cross-resistance among drugs from the same class.

» Archived drug-resistance mutations may not be detected by standard drug-resistance tests, particularly if
testing is performed when the patient is not taking the drug in question.

» Resistance testing should be performed while the patient is still taking the failing regimen or within 4
weeks of regimen discontinuation if the patient’s plasma HIV RNA level is >1,000 copies/mL (Al), and
possibly even if it is between 500 copies/mL and 1,000 copies/mL (BI11) (see Drug-Resistance Testing).
Resistance testing should still be considered even after treatment interruptions of >4 weeks, although
clinicians should recognize that the lack of evidence of resistance in this setting does not exclude the
possibility that resistance mutations may be present at low levels (CII1).

» Drug resistance is cumulative, meaning that once a mutation is detected in a resistance assay, it should
be considered present in that patient’s HIV thereafter, regardless of whether it appears on subsequent
resistance assays; thus, clinicians should evaluate the extent of drug resistance, taking into account
a patient’s ART history and, importantly, prior genotypic or phenotypic resistance test results. Some
assays only detect resistance to NRTIs, NNRTIs, or Pls; INSTI-resistance testing may need to be ordered
separately. INSTI-resistance testing should be ordered in patients who experience virologic failure on an
INSTI-based regimen. Additional drug-resistance tests for patients who experience failure on a fusion
inhibitor (All) and viral tropism tests for patients who experience failure on a CCR5 antagonist (BI11)
are also available. There is currently no commercially available resistance test for the CD4 T lymphocyte
(CD4) post-attachment inhibitor ibalizumab (IBA) or the gp120-attachment inhibitor fostemsavir (FTR)
(see Drug-Resistance Testing).

» Discontinuing or briefly interrupting therapy in a patient with overt or low-level viremia is not
recommended, because it may lead to a rapid increase in HIV RNA and a decrease in CD4 T lymphocyte
(CD4) cell count, and it increases the risk of clinical progression (Al)?° 3 (see Discontinuation or
Interruption of Antiretroviral Therapy).

* When changing an ARV regimen in a patient with hepatitis B virus (HBV)/HIV coinfection, ARV drugs
that are active against HBV should be continued as part of the new regimen. Discontinuation of these
drugs may lead to the reactivation of HBV, which may result in serious hepatocellular damage (see
Hepatitis B (HBV)/HIV Coinfection).

The Use of Integrase Strand Transfer Inhibitors in Persons of Childbearing Potential

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),*
the Panel previously recommended DTG as an alternative ARV drug in individuals of childbearing potential
who are trying to conceive or who are sexually active and not using effective contraception. 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,® but still higher than with non-DTG containing
regimens; however, the difference was not statistically significant. Based on these newer data, the Panel now
considers DTG a recommended option for persons of childbearing potential. Before initiating a DTG-based
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regimen, clinicians should discuss the risks and benefits of using DTG with persons of childbearing potential
to allow them 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.

Antiretroviral Drug Strategies

* In general, ART-experienced patients who receive at least two fully active agents, at least one of which
has a high resistance barrier, or three fully active drugs experience better and more sustained virologic
response than those who receive fewer fully active drugs. Drugs should be selected based on the patient’s
ART history and a review of their drug-resistance test results, both past and present.'”-18.20.21,33-35 Gag
the clinical scenarios below for further guidance on the number of fully active drugs a regimen should
contain.

» If a high resistance barrier, second-generation INSTI (e.g., DTG or possibly BIC), or boosted PI (e.g.,
DRV) is expected to be fully active, one of these can be combined with two NRTIs if at least one also
is fully active (Al). Alternatively, if both the second-generation INSTI and boosted PI are fully active,
studies have found that these two drugs in combination can result in high levels of viral suppression in
those with virologic failure (Al).3640

» Afully active ARV is one that, based on current and previous resistance test results and ART history, is
expected to have antiviral activity equivalent to that seen when there is no resistance to the specific drug.
ARV drugs with partial activity are those predicted to have antiviral activity but to a lesser extent than
when there is no underlying drug resistance.

* Fully active drugs may be newer members of existing drug classes that are fully active against HIV
isolates that are resistant to older drugs in the same classes, such as etravirine, DRV, DTG, and possibly
doravirine (DOR) and BIC. Clinical data supporting the use of DOR or BIC are limited, and close
monitoring of HIV RNA is advised if these drugs are used as part of a new regimen.

» A fully active drug may also be one with a mechanism of action that differs from the mechanisms of
the ARV drugs that were previously used in that individual, such as the fusion inhibitor T-20, the CCR5
antagonist maraviroc (MVC) in patients with no detectable CXCR4-using virus, the post-attachment
inhibitor IBA, the gp120-attachment inhibitor FTR, and other investigational ARV drugs with new
mechanisms of action.

* Anincreasing number of studies in ART-naive and early stage ART-experienced patients have shown
that a fully active, PK-enhanced PI plus one other fully active drug or several partially active drugs will
effectively reduce viral load in most patients.®” 39 4142

* Inthe presence of certain resistance mutations, some ARV drugs, such as DTG, DRV/r, and lopinavir/
ritonavir (LPV/r), need to be given twice daily instead of once daily to achieve the higher drug
concentrations necessary to be fully active against a less-sensitive virus.*-4

Addressing Patients with Different Levels of Viremia

Patients with detectable viral loads comprise a heterogenous group of individuals with different ART
exposure histories, degrees of drug resistance, durations of virologic failure, and levels of plasma viremia.
Management strategies should be individualized. The first steps for all patients with detectable viral loads are
to confirm the level of HIV viremia and assess and address adherence and potential drug-drug interactions
(including interactions with over-the-counter products and supplements) and drug-food interactions. Some
general approaches based on level of viremia are addressed below.

* HIV RNA Above the LLOD and <200 copies/mL.: Patients who have these HIVV RNA levels do not
typically require a change in treatment (All).* Although there is no consensus on how to manage these
patients, the risk that resistance will emerge is believed to be relatively low. Therefore, these patients
should continue their current regimens and have HIV RNA levels monitored at least every 3 months to
assess the need for changes to ART in the future (AlIl).
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e HIV RNA Levels >200 copies/mL and <1,000 copies/mL: In contrast to patients with detectable HIVV
RNA levels that are persistently <200 copies/mL, those with levels that are persistently >200 copies/mL
often develop drug resistance, particularly when HIV RNA levels are >500 copies/mL.% 7 Patients who
have persistent plasma HIV RNA levels in the range of 200 copies/mL to 1,000 copies/mL are considered
to be experiencing virologic failure, and resistance testing should be attempted, particularly in patients
with HIV RNA levels >500 copies/mL. Management approaches should be the same as for patients with
HIV RNA >1,000 copies/mL (as outlined below). When resistance testing cannot be performed because
of low HIV RNA levels, the decision of whether to empirically change ARV drugs should be made on a
case-by-case basis, taking into account whether a new regimen that is expected to fully suppress viremia
can be constructed. If genotypic resistance test results cannot be obtained because of low HIV RNA
levels, proviral DNA genotypic testing may be considered. Results from this test should be interpreted
with caution because these assays might miss some or all previously existing drug-resistance mutations.
However, mutations that are detected using proviral DNA genotypic testing may be significant and can
affect the effectiveness of future regimens (see Drug-Resistance Testing).

e HIV RNA >1,000 copies/mL and No Drug Resistance Mutations Identified Using Current or
Previous Genotypic Resistance Test Results: This scenario is almost always associated with
suboptimal adherence. A thorough assessment should be conducted to determine the level of
adherence, identify and address the underlying cause(s) for incomplete adherence and, if possible,
simplify the regimen (e.g., decrease pill count, simplify food requirement or dosing frequency; see
Adherence to the Continuum of Care). Approaches include:

* Assessing the patient’s access to ART, including access to pharmacy, refills, and copays or patient
assistance programs, and seeking assistance to overcome any barriers to consistent access to ART.

» Assessing the patient’s tolerance of the current regimen and the severity and duration of side effects,
keeping in mind that even minor side effects can affect adherence.

e Addressing intolerance by treating symptoms (e.g., with antiemetics or antidiarrheals), switching one
ARV agent in a regimen to another agent in the same drug class, or switching from one drug class to
another class (e.g., from a NNRTI to a Pl or an INSTI; see Adverse Effects of Antiretroviral Agents).

» Reviewing food requirements for each medication and assessing whether the patient adheres to the
requirements.

» Assessing whether there is a recent history of gastrointestinal symptoms (e.g., vomiting, diarrhea)
may result in short-term malabsorption.

» Reviewing concomitant medications and dietary supplements for possible adverse drug-drug
interactions (consult Drug-Drug Interactions and Tables 24a through 25b for common interactions)
and, if possible, making appropriate substitutions for ARV agents and/or concomitant medications.

» Considering therapeutic drug monitoring if PK drug-drug interactions or impaired drug absorption
leading to decreased ARV drug exposure is suspected.

» Considering the timing of the drug-resistance test (e.g., was the patient mostly or completely ART-
nonadherent for >4 weeks before testing?).

» If'the current regimen is well tolerated and there are no significant drug-drug or drug-food
interactions, it is reasonable to continue the same regimen.

» If the agents are poorly tolerated or have important drug-drug or drug-food interactions, changing
the regimen to an equally effective but more tolerable regimen should be considered.

» Viral load testing 2 to 4 weeks after treatment is resumed or started should be repeated,; if viral
load remains >500 copies/mL, genotypic testing to determine whether a resistant viral strain has
emerged should be performed (CII1).

* HIV RNA >1,000 copies/mL and Drug Resistance Identified: If new or previously detected resistance
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mutations compromise the regimen, the regimen should be modified as soon as possible in order to avoid
progressive accumulation of resistance mutations.* In addition, several studies have shown that virologic
responses to new and fully active regimens are greater in individuals with lower HIV RNA levels and/or
higher CD4 counts at the time of regimen changes; thus, the change is best done before viremia worsens
or CD4 count declines.®#” The availability of newer ARV drugs, including some with new mechanisms of
action, makes it possible to suppress HIV RNA levels to below the LLOD in most of these patients. The
options in this setting depend on the extent of drug resistance and are addressed in the clinical scenarios
outlined below.

Managing Virologic Failure in Different Clinical Scenarios
See Table 11 below for a summary of these recommendations.

Virologic Failure with First Antiretroviral Regimen

NNRTI plus NRTI Regimen Failure: These patients often have viral resistance to the NNRTI, with
or without the M184V/I mutation, which confers high-level resistance to lamivudine (3TC) and FTC.
Additional NRTI mutations may also be present. Below are some switch options.

* DTG plus One or Two Fully Active NRTIs: In the DAWNING trial, patients who experienced
virologic failure while on a first-line, NNRTI-based regimen were randomized to receive either
LPV/r or DTG; each of these drugs was given with two NRTIs, one of which had to be fully active
based on real-time resistance testing. The study was stopped early after an interim analysis showed
that the DTG arm was superior to the LPV/r arm.®® Thus, DTG plus two NRTIs (at least one of which
is fully active) can be an option after failure of a first-line, NNRTI-based therapy (Al). BIC may
have activity that is similar to that of DTG in this setting; however, no data currently support its use.
Not enough data exist on the efficacy of EVG or RAL to recommend the use of these INSTIs in the
setting of first-line, NNRTI-based therapy failure.

» Boosted PI plus Two NRTIs: Three large randomized controlled trials (primarily conducted in
resource-limited settings where NNRTI-based regimens have been used as first-line therapy) have
explored different second-line regimen options. The studies found that regimens that contained LPV/r
plus two NRTIs were as effective as regimens that contained LPV/r plus RAL. However, LPV/r
alone, and probably other ritonavir-boosted Pls (P1/r) as monotherapy, cannot be recommended
(Al).37:39.40.49 Participants in some of these studies did not undergo resistance testing before
randomization. Thus, based on these data and those of the prior section, the Panel recommends that
a boosted PI plus two NRTIs can be an option after failure of a first-line NNRTI-based regimen
in settings with no access to second-generation INSTIs or to genotypic resistance testing (Al).
However, in settings where second-generation INSTIs are not available but genotypic resistance tests
can be conducted, the Panel favors using a boosted PI1 plus two NRTIs with at least one being fully
active (Alll). Even though LPV/r was the PI used in these studies, other boosted Pls (e.g., DRV)
would likely have similar activities and may be better tolerated.

» Boosted Pl plus an INSTI: As noted earlier, a regimen that consisted of LPV/r plus RAL was found
to be as effective as LPV/r plus two NRTIs.*"**4 Thus, LPV/r plus RAL can also be a treatment option
for those who experienced virologic failure on an NNRTI-based regimen (Al). Although data are
limited, another boosted Pl (e.g., DRV) combined with RAL or an alternative INSTI (e.g., DTG) may
also be an option in this setting (All1). BIC (which is only available in a combination pill with FTC/
TAF) combined with a boosted PI in the setting of first-line, NNRTI-based therapy failure may have
activity that is similar to DTG; however, there are currently no data to support its use in this situation.

Boosted PI plus NRTI Regimen Failure: In this scenario, most patients will have either no resistance or
resistance that is limited to 3TC and FTC.* 5! Failure in this setting is often attributed to poor adherence,
drug-drug interactions, or drug-food interactions. Below are some management options.
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* Maintain on the Same Regimen: A systematic review of multiple randomized trials that
investigated the failures of first-line, PI/r-based regimens showed that maintaining the same regimen
while making efforts to enhance adherence is as effective as changing to new regimens with or
without drugs from new classes (All).52 If the regimen is well tolerated and there are no concerns
about drug-drug or drug-food interactions or drug resistance, then the regimen can be continued with
adherence support and viral monitoring.

» Switch to Another Regimen: If poor tolerability, drug interactions, or drug resistance may be
contributing to virologic failure, then the regimen can be modified to:

+ A different boosted PI plus two NRTIs (at least one of which is active) (Alll); or
* DTG, or possibly BIC plus two NRTIs (at least one of which is fully active) (Alll). As noted
above, if only one of the NRTIs is fully active or if adherence is a concern, DTG is currently
preferred over BIC (Alll). There are limited to no data on the efficacy of BIC or EVG in this
setting. However, considering the high resistance barrier of BIC, it might also be considered a
viable option in this setting, despite limited supportive data; or
* A different boosted PI (with no evidence for cross-resistance) plus an INSTI (Alll).
INSTI plus NRTI Regimen Failure: Virologic failure in patients on a regimen that consists of RAL or
EVG plus two NRTIs may be associated with emergent resistance to 3TC or FTC and, possibly, the INSTI.%3
Viruses with EVG or RAL resistance often remain susceptible to DTG and BIC.*" In contrast, in clinical
trials, persons who experienced virologic failure while receiving DTG or BIC plus two NRTIs as first-line
therapy were unlikely to develop resistance to DTG or BIC.**%5 No existing clinical trial data guide therapy
for first-line INSTI failures; therefore, treatment strategy should be based on resistance test results and the
potential potency of the next regimen. Below are some treatment options, based on resistance pattern
considerations.

» Virologic Failure without Any Resistance Mutations: The patient should be managed as outlined
above in the section on virologic failure without resistance.

» Virologic Failure without INSTI Resistance: The regimen can be modified to
» Aboosted PI plus two NRTIs (at least one of which is active) (Alll); or
* Aboosted PI plus an INSTI (Alll); or
* DTG plus two NRTIs (at least one of which is active) (Alll).

» Virologic Failure with Resistance to RAL and EVG but Susceptibility to DTG: The regimen can
be modified to one of the following:

* Aboosted PI plus two NRTIs (at least one of which is fully active) (Alll); or
* DTG, (twice daily) or possibly BIC plus two NRTIs (at least one of which is fully active) (BIII); or
* DTG, (twice daily) or possibly BIC plus a boosted PI (Alll).

Currently no data exist on the efficacy of BIC in patients who experience virologic failure while on an
EVG- or RAL-based regimen. Considering the high resistance barrier of BIC, it might be considered a viable
option, although its use cannot be formally recommended in these settings currently.

Second-Line Regimen Failure and Beyond

Drug Resistance with Fully Active Antiretroviral Therapy Options

Using a patient’s treatment history and drug-resistance data, a clinician can decide whether to include a fully
active, boosted PI or INSTI in future regimens. For example, those who have no documented PI resistance
and who have never been treated with an unboosted P1 likely harbor virus that is fully susceptible to Pls.
Similarly, patients who have no documented INSTI resistance and who have never been treated with an
INSTI, or even those who have been treated with only RAL or EVG, may have virus susceptible to DTG

or BIC. In this setting, viral suppression should be achievable using a boosted PI combined with either
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two NRTIs (at least one of which is fully active), a boosted PI combined with an INSTI, or DTG or BIC
combined with two NRTIs (at least one of which is fully active)—provided the virus is susceptible to these
drugs. If a fully active, boosted Pl or DTG or BIC is not an option, the new regimen should include at least
two, and preferably three, fully active agents. Drugs should be selected based on the likelihood that they will
be fully active, as determined by the patient’s treatment history, past and present drug-resistance testing, and
tropism testing if a CCR5 antagonist is being considered.

Multidrug Resistance without Fully Active Antiretroviral Therapy Options

Use of currently available ARV drugs has resulted in a dramatic decline in the number of patients who have
few treatment options because of multiclass drug resistance.® 57 Despite this progress, some patients remain
who have experienced toxicities with and/or developed resistance to most currently available drugs. Maximal
virologic suppression should remain the goal; however, if it cannot be achieved, the goals of ART will be

to preserve immunologic function, prevent clinical progression, and minimize the development of further
resistance that may compromise future regimens.

Consensus on the optimal management of these patients is lacking. If resistance to NNRTIs, T-20, MVC,
BIC, DTG, EVG, or RAL are identified, there is rarely a reason to continue using these drugs, because
there is little evidence that keeping them in the regimen helps delay disease progression (BI1). Moreover,
continuing these drugs (in particular, early-generation INSTIs) may allow selection of additional resistance
mutations and development of within-class cross-resistance that may limit future treatment options. It
should be noted that even partial virologic suppression of HIV RNA to >0.5 logq g copies/mL from baseline
correlates with clinical benefit.*® %8 Cohort studies provide evidence that continuing ART even in the
presence of viremia and the absence of CD4 count increases reduces the risk of disease progression.>® Other
cohort studies suggest that even modest reductions in HIV RNA levels continue to confer immunologic
and clinical benefits.®> % However, these potential benefits must be balanced with the ongoing risk of
accumulating additional resistance mutations. In general, adding a single, fully active ARV drug to the
regimen is not recommended because of the risk of rapid development of resistance (BII).

Patients with ongoing detectable viremia who lack sufficient treatment options to construct a fully
suppressive regimen may be candidates for the first-in-class CD4 post-attachment inhibitor IBA®? and/or the
gp120-directed attachment inhibitor FTR.

* IBA: Asingle-arm, multicenter clinical trial enrolled 40 heavily ART-experienced participants who had
multidrug-resistant HIV-1 and who were experiencing virologic failure on an ARV regimen. Subjects
received intravenous infusions of IBA every 2 weeks, in addition to an optimized background regimen
that included at least one additional agent to which the subject’s virus was susceptible. At Week 24, 43%
of participants achieved HIV RNA <50 copies/mL, and 50% of participants achieved HIV RNA <200
copies/mL.%% Of the 27 participants who continued to the 48-week follow-up study, 59% and 63% had
HIV RNA <50 copies/mL and <200 copies/mL, respectively. All 15 patients who had HIV RNA <50
copies/mL at Week 24 maintained viral suppression up to Week 48.54

* FTR: APhase 3 multicenter trial enrolled 371 heavily ART-experienced participants who had multidrug-
resistant HIV-1 and who were experiencing virologic failure. Participants were enrolled into two cohorts,
according to their remaining treatment options. The randomized cohort (n = 272) included those with at
least one fully active, approved ARV drug in at least one but no more than two classes. These individuals
were randomized to FTR (oral 600 mg twice daily) or placebo for 8 days, followed by open-label FTR
plus optimized background ART. In the non-randomized cohort (n = 99), participants with no remaining
ARV options were started on open-label FTR (oral 600 mg twice daily) plus optimized background ART
on Day 1. The primary endpoint for the randomized cohort was change in viral load from baseline at Day
8. In the FTR group, the mean viral load decrease was 0.79 logq( copies/mL versus 0.17 logqq copies/
mL in the placebo group (P < 0.001). At Week 96, 60% of participants in the randomized cohort and 37%
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of those in the non-randomized cohort had viral load <40 copies/mL, with mean CD4 increases of 205
cells/fmm?3 and 119 cells/mm?, respectively.® % In this study, 15 individuals in the non-randomized cohort
used the CD4 post-attachment inhibitor IBA in combination with FTR and other ARVs. The virological
response rate for these participants by snapshot analysis was 53% at Week 48 and 33% at \Week 96.

Patients who continue to have detectable viremia and who lack sufficient treatment options to construct

a fully suppressive regimen may also be candidates for research studies or expanded access programs, or
they may qualify for single-patient access to an investigational new drug as specified in the Food and Drug
Administration regulations. Information about agents that are in clinical studies (e.g., lenacapavir, leronimab,
islatravir) can be found in the drug fact sheets available on the HIVinfo website.

Antiretroviral Therapy-Experienced Patients with Suspected Drug Resistance Who Present with Limited
Information (Incomplete or No Self-Reported History, Medical Records, or Resistance Test Results)
Every effort should be made to obtain the patient’s ARV history and prior drug-resistance test results;
however, this may not always be possible. One strategy is to restart the most recent ARV regimen and assess
drug resistance in 2 to 4 weeks to guide the selection of the next regimen. Another strategy is to start two or
three drugs that are predicted to be fully active based on the patient’s treatment history. If no ARV history
is available, a clinician may consider using agents with a high barrier to resistance—such as twice-daily
DTG, BIC (which is available only in a combination pill with FTC/TAF), and/or boosted DRV—as part

of the regimen. Patients should be closely monitored for virologic responses, e.g., HIV viral load testing
approximately 2 to 4 weeks after re-initiation of therapy with prompt drug-resistance testing performed if
virologic response is inadequate.

Summary

The goal of treatment for ART-experienced patients with virologic failure is to establish virologic
suppression. The management of ART-experienced patients with virologic failure often requires expert
advice to construct virologically suppressive regimens. Before modifying a regimen, it is critical to carefully
evaluate the potential cause(s) of virologic failure, including incomplete adherence, poor tolerability, and
drug-drug and drug-food interactions, as well as to review HIV RNA and CD4 count changes over time,
complete treatment history, and current and previous drug-resistance test results. If HIV RNA suppression is
not possible with currently approved agents, consider the use of investigational agents through participation
in clinical trials or expanded/single-patient access programs. If virologic suppression is still not achievable,
the choice of regimens should focus on minimizing toxicity and preserving treatment options while
maintaining CD4 counts to delay clinical progression.
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Table 11. Antiretroviral Options for Patients with Virologic Failure (Last updated June 3, 2021;
last reviewed June 3, 2021) (page 1 of 2)

Designing a new regimen for patients who are experiencing treatment failure should always be guided by
ARV history and results from current and past resistance testing. This table summarizes the text above

and displays the most common or likely clinical scenarios seen in patients with virologic failure. For more
detailed descriptions, please refer to the text above and/or consult an expert in drug resistance to assist in the
design of a new regimen. It is also crucial to provide continuous adherence support to all patients before and

Type of Failing

Clinical Scenario Reai Resistance Considerations New Regimen Options®® Goal
egimen
First Regimen NNRTI plus two Most likely resistant to NNRTI DTG (or possibly BIC) plus two NRTIs | Resuppression
Failure NRTIs +/- 3TC or FTC (i.e., NNRTI (at least one active) (Al); or
mutations +/- M184V/1).c
Additional NRTI mutations may Boosteq Pl plus two NRTIs (at least
also be present. one active) (Alll); or
Boosted Pl plus INSTI®
Boosted Pl plus qut likely no resistance, or Continue same regimen (All); or Resuppression
two NRTIs resistance only to 3TC or FTC
(i.e., M184V/I, without resistance | Another boosted Pl plus two NRTIs (at
to other NRTIs)° least one active) (Alll); or
DTG, or possibly BIC, plus two NRTIs
(at least one fully active; if only one of
the NRTIs is fully active or if adherence
is a concern, DTGd is currently
preferred over other INSTIs) (Alll); or
Another boosted Pl plus INSTI (Alll)
INSTI plus two No INSTI resistance (can have Boosted PI plus two NRTIs (at least Resuppression
NRTIs 3TC or FTC resistance, i.e., one fully active) (Alll); or
only M184V/I, usually without ,
resistance to other NRTIs)e DTG, or possibly BIQ, plus two NRTIs
(at least one fully active) (Alll); or
Boosted P! plus INSTI (Alll)
EVG or RAL +/- 3TC or FTC Boosted Pl plus two NRTIs (at least Resuppression

resistance but susceptible to DTG

one fully active) (Alll); or

DTG, twice daily or possibly BIC (if
HIV is sensitive) plus two fully active
NRTIs (BIII); or

DTG® twice daily or possibly BIC (if
HIV is sensitive) plus a boosted PI (Alll)
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Table 11. Antiretroviral Options for Patients with Virologic Failure, (Last updated June 3, 2021;
last reviewed June 3, 2021) (page 2 of 2)

Second Regimen | Drug resistance Use past and current genotypic Boosted PI, DTG, or BIC with two Resuppression
Failure and with fully active +/- phenotypic resistance testing | NRTIs (at least one fully active);
Beyond treatment options | and ART history when designing ) .
new regimen. Boosted Pl with INSTI; or
DTG or BIC with two NRTIs (at least
one fully active)
Partially active drugs may be used
when no other options are available.
Consider using an ARV drug with a
different mechanism of action.
Clinical Scenario Typ;e‘;::;:mg Resistance Considerations New Regimen Options®® Goal
Second Regimen Multiple or Use past and current genotypic Identify as many fully active or partially | Resuppression,
Failure and extensive drug and phenotypic resistance testing | active drugs as possible, based on if possible;
Beyond, continued resistance with to guide therapy. resistance test results. otherwise,
few treatment keeping viral
options Confirm with a viral tropism assay | Consider using an ARV drug with a Ioadpasg low as
when use of MVC is considered. | different mechanism of action (e.g., IBA possible and
or FTR).
Consult an expert in drug ) CD4 count
resistance, if needed. Consider enrolment into clinical trials | S high as
or expanded access programs for possible.
investigational agents, if available.
Discontinuation of all ARV drugs is not
recommended.
ART-Experienced | Unknown Obtain medical records, if Consider restarting the old regimen Resuppression
Patients with possible. with careful monitoring of virologic
Suspected Drug . ) response and early resistance testing, if
Resistance Re_S|sta_nc_e festing may be helpful inadequate virologic suppression.
d Limited in identifying drug resistance
Ianncon::)nl:afe :év mutations, even if the patient has | If no ARV history is available, consider

and Resistance
History

been off ART. Keep in mind that

resistance mutations may not be
detected in the absence of drug

pressure.

initiating a regimen with drugs with high
genetic barriers to resistance (e.g.,
DTG4, BIC, and/or boosted DRV)

with careful monitoring of virologic
response and early resistance testing, if
inadequate virologic suppression.

2 Data are insufficient to provide a recommendation for the continuation of 3TC or FTC in the presence of M184V/I.

®When switching an ARV regimen in a patient with HBV/HIV coinfection, ARV drugs that are active against HBV should be continued as
part of the new regimen. Discontinuation of these drugs may lead to the reactivation of HBV, which may result in serious hepatocellular

damage.

¢ If other NRTI-resistance mutations are present, use resistance test results to guide NRTI usage in the new regimen.

d Based on newer data on DTG and risk of neural tube defects outlined in the text, clinicians should discuss with patients the risks and
benefits of using DTG to allow them to make an informed decision.

¢ Al for LPV/r + RAL; Alll for other boosted PI (e.g., DRV) or INSTI (e.g., DTG).

"Response to DTG depends on the type and number of INSTI mutations.

Key: 3TC = lamivudine; ART = antiretroviral therapy; ARV = antiretroviral; BIC = bictegravir; CD4 = CD4 T lymphocyte; DRV = darunavir;
DTG = dolutegravir; EVG = elvitegravir; FTC = emtricitabine; FTR = fostemsavir; HBV = hepatitis B virus; IBA = ibalizumab; INSTI =

integrase strand transfer inhibitor; MVC = maraviroc; NNRTI = non-nucleoside reverse transcriptase inhibitor; NRTI = nucleoside reverse
transcriptase inhibitor; NTD = neural tube defect; Pl = protease inhibitor; RAL = raltegravir
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Isolated Central Nervous System Virologic Failure and Neurologic Symptoms

Presentation with new-onset central nervous system (CNS) signs and symptoms has been reported as a

rare form of “compartmentalized” virologic failure. These patients present with new, usually subacute,
neurological symptoms that are associated with breakthrough of HIV infection within the CNS compartment
despite plasma HIV RNA suppression.5”° Clinical evaluation frequently shows abnormalities on magnetic
resonance imaging and abnormal cerebrospinal fluid (CSF) findings with characteristic lymphocytic
pleocytosis.”® Measurement of CSF HIV RNA shows higher concentrations in the CSF than in plasma, and
in most (though not all) patients, drug-resistant CSF virus is evident. Drug-resistance testing of HIV in

CSF can be used to guide changes in the treatment regimen, according to the principles outlined above for
plasma HIV RNA resistance (CI11). In these patients, it may also be useful to consider CNS PKs during drug
selection to assure adequate concentrations of drugs within the CNS (CI11). If CSF HIV resistance testing

is not available, the regimen may be changed based on the patient’s treatment history or on predicted drug
penetration into the CNS (CIII).%

This “neurosymptomatic” CNS viral escape should be distinguished from—
» The incidental detection of asymptomatic and mild CSF HIVV RNA elevation, which is similar to plasma
blips in that it is usually transient with low levels of CSF HIV RNA;™ 7€ or

e Atransient increase in CSF HIV RNA that is related to other CNS infections that can induce a brief
increase in CSF HIV RNA (e.g., herpes zoster).”

There does not appear to be an association between these asymptomatic CSF HIV RNA elevations and
the relatively common chronic, usually mild, neurocognitive impairment in patients with HIV who show
no evidence of CNS viral breakthrough.” Unlike the “neurosymptomatic” CNS viral escape, these latter
conditions do not currently warrant a change in ART.”
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Poor CD4 Cell Recovery and Persistent Inflammation Despite Viral Suppression
(Last Updated June 3, 2021; last reviewed June 3, 2021)

Key Considerations and Recommendations

+ Persistently low CD4 T lymphocyte (CD4) cell counts and immune activation are each associated with increased AIDS- and non-
AIDS-related morbidity and mortality among individuals with antiretroviral therapy (ART)-mediated viral suppression.

+ Adding antiretroviral (ARV) drugs to a suppressive ARV regimen (ART intensification) does not improve CD4 cell recovery or reduce
immune activation and, therefore, is not recommended (Al).

+ Inindividuals with viral suppression, switching ARV drug classes does not consistently improve CD4 cell recovery or reduce all
relevant markers of immune activation and is not recommended (BIII).

* Interleukin-2 is not recommended (Al) to increase CD4 cell counts and/or decrease immune activation, because clinical trial data
demonstrated no clinical benefit.

+ Other interventions designed to increase CD4 cell counts and/or decrease immune activation are not recommended outside of
a clinical trial, because no current interventions have been proven to decrease morbidity or mortality during ART-mediated viral
suppression (All).

+ Efforts to decrease morbidity and mortality during ART-mediated viral suppression should focus on addressing modifiable risk
factors for chronic disease (e.g., encouraging smoking cessation, a healthy diet, and regular exercise; treating hypertension and
hyperlipidemia).

+Monitoring markers of immune activation and inflammation is not recommended, because no intervention targeting immune
pathways has proven to improve the health of individuals with HIV, and many blood markers that predict morbidity and mortality
fluctuate within individuals (All).

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

Despite marked improvements in antiretroviral treatment (ART), morbidity and mortality in individuals with
HIV continue to be greater than in the general population, particularly when ART is delayed until advanced
disease stages. These morbidities include cardiovascular disease, many non-AIDS cancers, non-AIDS
infections, chronic obstructive pulmonary disease, osteoporosis, type 2 diabetes, thromboembolic disease,
liver disease, renal disease, neurocognitive dysfunction, and the frailty phenotype.* Although health-related
behaviors and toxicities of antiretroviral (ARV) drugs are important factors, immune characteristics, such as
a poor CD4 T lymphocyte (CD4) cell recovery and persistent immune activation and inflammation, likely
also contribute to the disease risk among persons with HIV.

Poor CD4 Cell Recovery

As long as ART-mediated viral suppression is maintained, peripheral blood CD4 cell counts in most
individuals with HIV will continue to increase for at least a decade. The rate of CD4 cell recovery is typically
most rapid in the first 3 months of suppressive ART, followed by more gradual increases over time.?* If ART-
mediated viral suppression is maintained, most individuals will eventually recover CD4 counts in the normal
range (>500 cells/mm?); however, approximately 15% to 20% of individuals who initiate ART at very low
CD4 counts (<200 cells/fmm?) may plateau at abnormally low CD4 cell counts. *° Early initiation of ART in
individuals with recent HIV diagnoses likely provides the best opportunity for maximal CD4 cell recovery.®

Persistently low CD4 cell counts despite ART-mediated viral suppression are associated with increased risk
of morbidity and mortality. For example, individuals with HIV who have CD4 counts <200 cells/mm?,
despite at least 3 years of suppressive ART, had a 2.6-fold greater risk of mortality than those with higher
CD4 cell counts.” Lower CD4 cell counts during ART-mediated viral suppression are associated with an
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increased risk of non-AIDS morbidity and mortality,®™ including cardiovascular disease,*? osteoporosis and
fractures,®® liver disease,* and infection-related cancers.® The prognostic importance of higher CD4 cell
counts likely spans all ranges of CD4 cell counts, though incremental benefits are harder to discern once CD4
counts increasel6 to >500 cells/mm3.

Individuals with poor CD4 cell recovery should be evaluated for modifiable causes of CD4 cell lymphopenia.
Concomitant medications should be reviewed, with a focus on those known to decrease white blood cells

or, specifically, CD4 cells. If possible, these drugs should be substituted for or discontinued. Untreated
coinfections (e.g., hepatitis C virus, HIV-2) and serious medical conditions (e.g., malignancy) also should be
considered as possible causes of CD4 lymphopenia, particularly in individuals with consistently declining
CD4 cell counts (and percentages) and in those with CD4 counts consistently below 100 cells/mm3.

In rare cases, CD4 cell counts actually decline, despite suppressive ART in the absence of an obvious clinical
cause. Severe derangements in interleukin (IL)-7-mediated naive T cell homeostasis have been reported in
these individuals, although the pathophysiology is likely to be multifactorial. -

Despite strong evidence linking low CD4 cell counts and increased morbidity during ART-mediated viral
suppression, no adjunctive therapies that increase CD4 cell count beyond levels achievable with ART alone
have been proven to decrease morbidity or mortality. Adding ARV drugs to an already suppressive ARV
regimen does not improve CD4 cell recovery,?>% and does not reduce morbidity or mortality. Therefore,
ART intensification is not recommended as a strategy to improve CD4 cell recovery (Al). Similarly, for
individuals who are already maintaining viral suppression, switching ARV drug classes also does not
consistently improve CD4 cell recovery and is not recommended (BI11).2

Immune-based therapies also have been investigated as a strategy to increase CD4 cell counts (e.g., IL-2,
IL-7, growth hormone). Two large clinical outcome trials, powered to assess impact on clinical endpoints
(AIDS and death), evaluated the role of interleukin-2 for improving CD4 cell recovery. IL-2 adjunctive
therapy resulted in substantial CD4 cell count increases but with no observable clinical benefit.?” Therefore,
IL-2 is not recommended (Al). Given the lack of established clinical benefit to date, other immune-based
therapies should not be used except in the context of a clinical trial.

Persistent Immune Activation and Inflammation

HIV infection results in heightened systemic immune activation and inflammation, which predict more rapid
CD4 cell decline and progression to AIDS and death, independent of plasma HIVV RNA levels.® Although
immune activation declines with suppressive ART, it often persists at abnormal levels in many individuals
with HIV maintaining long-term ART-mediated viral suppression—even in those with CD4 cell recovery

to normal levels.®* Immune activation and inflammatory markers (e.g., IL-6, D-dimer, high sensitivity
C-reactive protein (hs-CRP) also predict mortality and non-AIDS morbidity during ART-mediated viral
suppression, including cardiovascular and thromboembolic events, cancer, neurocognitive dysfunction,

and frailty.?® A low CD4/CD8 ratio also might reflect this inflammatory state to some degree,® although

it predicts AIDS events far more strongly than non-AIDS morbidity.*? Although individuals with poor

CD4 cell recovery (i.e., counts persistently <350 cells/mm?) tend to have greater immune activation and
inflammation than those with greater recovery,? the relationship between innate immune activation and
inflammation and morbidity/mortality is largely independent of CD4 cell count.®* 34 Even in individuals with
CD4 counts >500 cells/mm3, immune activation and inflammation are associated with increased morbidity
and mortality.® 3¢

ART as a Strategy to Reduce Inflammation

Early diagnosis and treatment of HIV is, potentially, an effective strategy to achieve a lower level of per-
sistent immune activation with ART. Most inflammatory markers decline during the first several months
of ART and achieve a stable “setpoint” within 1 to 2 years.®"*¢ In observational studies, people with HIV
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who initiated ART during acute HIV infection appeared to achieve a lower immune activation setpoint
during ART-mediated viral suppression than those who started ART at later disease stages.* “° Indeed,
those randomized to the immediate treatment arm of the START trial appeared to achieve a lower early
inflammatory setpoint than those who were randomized to delayed therapy.** Longer-term follow-up of
START participants is needed to determine whether such a reduced inflammatory setpoint persists and
translates into reduced morbidity and mortality. Collectively, these data reinforce the recommendation to
start ART as soon as possible after HIV diagnosis (see Initiation of Antiretroviral Therapy).

Although earlier initiation of ART appears to consistently reduce the inflammatory setpoint during ART,
intensifying or modifying ART after viral suppression is already achieved does not appear to consistent-
ly reduce immune activation. For example, adding ARV drugs to an already suppressive ARV regimen
(or ART intensification) does not consistently improve immune activation.?%2> 25 Although some studies
have suggested that switching an ARV regimen to one with a more favorable lipid profile may improve
some markers of immune activation and inflammation,** these studies have limitations and results are
not consistent across markers and among studies. Thus, at this time, ART modification cannot be recom-
mended as a strategy to reduce immune activation (BII1).

Other Immune-Based Strategies

Because persistent immune activation is associated with morbidity and mortality among people with

HIV who are virologically suppressed with ART, strategies targeting immune-mediators of inflammation
are under investigation. Although the efficacy of canakimumab is not yet proven in people with HIV, the
CANTOS trial provided important proof of concept for the causal role of inflammation in the risk of multi-
morbidity in people without HIV but with cardiovascular disease. The study demonstrated that treatment
with canakimumab, a human monoclonal antibody targeting cytokine IL-1p, a driver of the IL-6 signaling
pathway, reduced cardiovascular events and cancer death.* In people with HIV, canakinumab and the IL-6
inhibitor tocilizumab have been shown to reduce blood levels of markers of inflammation and immune
activation.*®4" Nevertheless, it remains unclear whether the potential risks of these therapies, such as

the increased risk of death from sepsis observed in the CANTOS trial, might outweigh any benefits in
people with HIV. Therefore, interventions targeting immune mediators of inflammation are not currently
recommended for clinical use for the treatment of immune activation in people with HIV (All).

Treatments Targeting Traditional Risk Factors and Inflammation

Beyond the well-established clinical benefit for reducing cardiovascular events, HMG-CoA reductase
inhibitors (or statins) have been shown to improve biomarker levels of inflammation (e.g., hsCRP) and
immune activation in the general population.®®*° This premise, and the data suggesting similar benefit
among people with HIV, motivated the design of a large clinical trial (REPRIEVE), now fully enrolled, to
determine whether pitavastatin reduces cardiovascular events in people with HIV who do not already have

a clinical indication for cholesterol-lowering therapy. 5t Although the results will not be known for several
years, in addition to identifying the primary cardiovascular outcomes, assessing the impact of pivitastatin on
non-cardiovascular events (such as cancer, osteoporotic fractures, and frailty phenotypes) that may be linked
to the inflammatory state also will be valuable. Similarly, it remains unclear whether statins might further
increase type 2 diabetes risk, which is increased in people with HIV.%? Other commonly used medications
with anti-inflammatory properties—Ilike aspirin, angiotensin-converting enzyme inhibitors, methotrexate, and
angiotensin receptor blockers®® —have failed to consistently reduce biomarkers of immune activation and/or
inflammation in people with HIV in randomized controlled trials and,>>" as a result, clinical outcome trials
specific to this population are not anticipated.

Treatments Targeting Putative Drivers of the Inflammatory State

Other investigational approaches to reduce the inflammatory state in patients with viral suppression on ART
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have focused on the presumed root drivers of inflammation, including HIV reactivation from latently infected
cells, microbial translocation, and chronic co-infections, particularly cytomegalovirus (CMV).% Thus far, the
only approach targeting these root drivers that has broadly reduced systemic immune activation is treating
asymptomatic CMV co-infection,* an approach that is being pursued further in a prospective larger trial
(ACTG A5383). Presently, none of these strategies have been proven to be effective in clinical endpoint
trials, so these interventions should be pursued only in the context of clinical trials.

Monitoring Inflammation

In the absence of proven interventions, there is no clear rationale to routinely monitor levels of immune
activation and inflammation in treated HIV infection. Furthermore, many of the inflammatory markers
that predict morbidity and mortality fluctuate significantly in individuals with HIV. Thus, clinical
monitoring with immune activation or inflammatory markers is not currently recommended (All).
The focus of care to reduce chronic non-AlIDS morbidity and mortality should be on maintaining ART-
mediated viral suppression and addressing strategies to reduce risk factors (e.g., smoking cessation,
healthy diet, and exercise) and managing chronic comorbidities, such as hypertension, hyperlipidemia,

and diabetes (All).
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Optimizing Antiretroviral Therapy in the Setting of Viral Suppression
(Last updated June 3, 2021; last reviewed June 3, 2021)

Key Considerations and Panel’s Recommendations

+ Advances in antiretroviral (ARV) treatment and a better understanding of HIV drug resistance have made it
possible to consider switching a person with HIV from an effective regimen to an alternative regimen in some
situations.

+  The fundamental principle of regimen optimization is to maintain viral suppression without jeopardizing future
treatment options.

+  Adverse events, drug-drug or drug-food interactions, pill burden, pregnancy, cost, or the desire to simplify a
regimen may prompt a regimen switch.

+ ltis critical to review a patient’s full ARV history, including virologic responses, past ARV-associated toxicities and
intolerances, and cumulative resistance test results before selecting a new ARV regimen (Al).

+ Along-acting ARV regimen, such as the combination of injectable cabotegravir and rilpivirine, is an optimization
option for patients who are engaged with their health care, virologically suppressed on oral therapy for 3 to 6
months, and who agree to make the frequent clinic visits needed to receive the injectable drugs (Al).

»  Monotherapy with either a boosted protease inhibitor or an integrase strand transfer inhibitor has been associated
with unacceptable rates of virologic failure and the development of resistance; therefore, monotherapy as a
switch strategy is not recommended (Al).

*  When switching an ARV regimen in a person with hepatitis B virus (HBV)/HIV coinfection, ARV drugs that
are active against HBV should be continued (All). Using lamivudine or emtricitabine as the only drug in a
regimen with HBV activity is not recommended (All), because HBV resistance to these drugs can emerge.
Discontinuation of HBV drugs may lead to reactivation of HBV, which may result in serious hepatocellular
damage.

+  Consultation with an HIV specialist is recommended when planning a regimen switch for a patient with a history
of resistance to one or more drug classes (Alll).

+  Close monitoring to assess tolerability, viral suppression, adherence, and safety is recommended during the first
3 months after a regimen switch (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 observa-
tional cohort studies with long-term clinical outcomes; Ill = Expert opinion

With currently available antiretroviral therapy (ART), most people with HIV can achieve and maintain HIV viral
suppression. Furthermore, advances in antiretroviral (ARV) treatment and a better understanding of drug resis-
tance have made it possible to consider switching a person with HIV from one effective regimen to another in
some situations. When considering such a switch, clinicians must keep several key principles in mind to maintain
viral suppression while addressing the concerns with the current regimen.

Reasons to Consider Regimen Optimization in the Setting of Viral Suppression
» To simplify a regimen by reducing pill burden and/or dosing frequency

» To enhance tolerability and/or decrease short- or long-term toxicity (see Adverse Effects of Antiretroviral
Agents and Table 24 for a more in-depth discussion of possible toxicities)

» To prevent or mitigate drug-drug interactions (see Drug-Drug Interactions)

e To eliminate food or fluid requirements

» To switch to a long-acting injectable (LAI) regimen to relieve pill fatigue or to decrease potential stigma
or disclosure concerns associated with taking daily oral medications

» To allow optimal use of ART during pregnancy or when pregnancy is desired or may occur (see Perinatal
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Guidelines)
» To reduce costs (see Cost Considerations and Antiretroviral Therapy)

General Principles of Regimen Optimization

Maintain Viral Suppression

The fundamental principle of regimen optimization is to maintain viral suppression without jeopardizing future
treatment options. If a regimen switch results in virologic failure with the emergence of new resistance mutations,
the patient may require more complex and/or expensive regimens.

Careful Review of Antiretroviral Treatment and Drug Resistance History Before Optimization

The review of a patient’s full ARV history, including virologic responses, cumulative resistance test results, and
past ARV-associated intolerances, toxicities, and adverse reactions, is critical before any treatment switch (Al).

If a patient with pre-ART wild-type HIV achieves and maintains viral suppression after ART initiation, one can
safely assume that no new drug resistance mutations emerged while the patient was on the suppressive regimen.
In patients with a history of virologic failure or pre-treatment drug resistance, a review of cumulative resistance
test results and clinical and virologic response to prior regimens is essential when designing a new regimen.
Cumulative resistance test results refer to all previous and currently available results from standard genotype,
proviral DNA genotype (if available), phenotype, and tropism assays that can be used to guide the selection of a
new regimen. Once selected, a drug-resistance mutation—even when it is not detected in the patient’s most recent
drug resistance test—can be archived in the HIV reservoir and re-emerge under the appropriate selective drug
pressure. Resistance often can be inferred from a patient’s ARV history. For patients with documented failure

on a regimen that includes drugs with relatively low barriers to resistance, such as a non-nucleoside reverse
transcriptase inhibitor (NNRTI), elvitegravir (EVG), raltegravir (RAL), lamivudine (3TC), or emtricitabine
(FTC), one should assume that there is resistance to these drugs; so-called inferred resistance. When uncertain
about prior resistance, it is generally not advisable to switch away from a suppressive ARV regimen, unless the
new regimen is likely to be at least as active against potential resistant virus as the current suppressive regimen.
This principle is particularly applicable when switching ARV-experienced individuals from a regimen with a
relatively high barrier to resistance, such as those that include pharmacologically boosted protease inhibitors (PIs),
dolutegravir (DTG), or bictegravir (BIC), to one with a lower barrier to resistance.! The Panel on Antiretroviral
Guidelines for Adults and Adolescents (the Panel) recommends that clinicians consult an HIV specialist when
contemplating optimization for a patient with a history of resistance to one or more drug classes (Alll).

If optimization is considered in patients with suppressed viral loads who do not have prior drug resistance data,
proviral DNA genotypic resistance testing can be considered. For patients who have no prior virologic failures and
who are on their first or second regimen, or for those who have genotypic test results from prior virologic failures,
the use of the proviral DNA genotypic test is unlikely to provide valuable information. In individuals with a
history of multiple prior failures or multiple prior ARV regimens, the use of proviral DNA genotypic testing

may be useful. However, whenever proviral DNA genotypic testing is used, the results must be interpreted with
caution because these assays may not detect all of a patient’s drug resistance mutations, especially those that were
selected by a previous ARV regimen.? In addition, these assays may identify mutations that appear inconsistent
with a patient’s response to treatment, making the clinical relevance of the assay results questionable. Overall, the
clinical utility of these assays remains an area of active investigation (see Drug-Resistance Testing).

Optimization in a Person with Hepatitis B Virus Coinfection

When switching an ARV regimen in a patient with hepatitis B virus (HBV)/HIV coinfection, tenofovir disoproxil
fumarate (TDF) or tenofovir alafenamide (TAF) should be continued as part of the new regimen, unless these
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drugs are contraindicated, in which case, another first-line HBV antiviral is recommended. Both TDF and TAF

are active against HBV.® Discontinuation of HBV antivirals may lead to reactivation of HBV, which can result

in serious hepatocellular damage. In people with HBV/HIV coinfection, using 3TC or FTC as the only drug in

a regimen with HBV activity is not recommended (All), because HBV resistance to these drugs can emerge.

If TDF or TAF cannot be used as part of the ARV regimen, refer to Hepatitis B Virus/HIV Coinfection for
recommendations. In patients with no documented history of or immunity to HBV infection, repeat HBV serology
and re-vaccination if needed should be considered before optimization with a regimen that is not active against
HBV.

Assessment for Potential Drug Interactions

Before switching a regimen, it is important to review each ARV drug in the new regimen and concomitant
medications to assess whether any potential drug-drug interaction exists. For example, oral rilpivirine (RPV)
interacts with acid-lowering agents, and many ARV drugs may interact with rifamycin antibiotics (see Drug-Drug
Interactions). In addition to new drug interactions, the discontinuation of some ARV drugs also may necessitate
adjusting the dosage of concomitant medications. For example, discontinuation of pharmacokinetic (PK)

boosters (ritonavir or cobicistat) may reduce the concentrations of some concomitant medications. Concomitant
medications, which may have previously been managed with dose adjustments, will need to be re-evaluated in the
context of the new ARV regimen.

Assessment for Pregnancy or Pregnancy Potential

Persons of childbearing potential should have a pregnancy test before switching ART. If a person with HIV is
found to be pregnant or desires pregnancy, clinicians should refer to the Perinatal Guidelines for recommendations
on the safety and efficacy of ARV use at the time of conception or during pregnancy. Recent debates about the use
of integrase strand transfer inhibitors (INSTIs) pre-conception or during pregnancy are discussed further in the
Perinatal Guidelines as well as in the “What to Start” section of those guidelines. All pregnancies that occur while
a woman is receiving ART should be reported to the Antiretroviral Pregnancy Registry.

Monitoring After Switching Antiretroviral Therapy

After a treatment switch, patients should be evaluated closely for 3 months (e.g., a clinic visit or telephone call 1
to 2 weeks after the change, a viral load test to check for rebound viremia 4 to 8 weeks after the switch) (Alll).
The purpose of this close monitoring is to assess medication tolerance and to conduct targeted laboratory testing
if the patient had pre-existing laboratory abnormalities or if there are potential concerns with the new regimen.
For example, if lipid abnormality is a reason for the ARV change or is a concern with the new regimen, fasting
cholesterol subsets and triglycerides should be assessed within 3 months after the change in therapy. In the
absence of any new complaints, laboratory abnormalities, or evidence of viral rebound at this 3-month visit,
clinical and laboratory monitoring of the patient may resume on a regularly scheduled basis (see Laboratory
Testing for Initial Assessment and Monitoring).

Specific Regimen Optimization Considerations

As with ART-naive patients, the use of a two- or three-drug combination regimen (as discussed below) is
generally recommended when switching patients with suppressed viral loads (Al). Patients who have no history
of resistance mutations or virologic failure can likely switch to any regimen that has been shown to be highly
effective in ART-naive patients. Patients with prior drug resistance can be switched to a new regimen based on
their ARV history and cumulative resistance testing results. Monotherapy with either a boosted Pl or an INSTI has
been explored in several trials or cohort studies. Monotherapy has been associated with a higher rate of virologic
failure than combination regimens and has been associated with the development of resistance, especially INSTI
monotherapy; therefore, monotherapy as an optimization strategy is not recommended (Al).

Optimization Strategies with Good Supporting Evidence for People Without Known
Drug Resistance

Many clinical trials have enrolled participants with stable, suppressed viral loads without known underlying drug
resistance and switched them to another regimen. Most of these studies demonstrated maintenance of viral sup-
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pression; some of these studies are referenced below. However, some regimen switches have had limited success
in clinical trials but have informed optimization strategies. The SWITCHMRK 1 and 2 studies illustrated the im-
portance of considering the possibility of underlying drug resistance before switching therapy in those with viro-
logic suppression.! This is particularly important when the new regimen may not include three fully active agents
and whe