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Key Considerations and 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 ARV regimen to an alternative ARV regimen in some situations. 

• The fundamental principle of ARV 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 regimen optimization. 

• It is 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 (AI). 

• People with HIV who have no history of drug-resistance mutations or virologic failure can likely switch to any regimen that 
has been shown to be highly effective in ARV-naive patients (AI). 

• For regimen optimization in the setting of existing nucleoside reverse transcriptase inhibitor (NRTI) resistance, two 
NRTIs—tenofovir alafenamide or tenofovir disoproxil fumarate plus emtricitabine (FTC) or lamivudine (3TC)—should be 
included in the regimen with a fully active, high resistance barrier drug, such as dolutegravir, boosted-darunavir (BIII), or 
bictegravir (CIII). 

• A long-acting ARV regimen of injectable cabotegravir (CAB) and rilpivirine (RPV) given every 1 or 2 months 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 (AI). 

• Pregnant persons who present to care on long-acting CAB and RPV should be switched to a Preferred or an Alternative 
three-drug ARV regimen recommended for use in pregnancy per the Perinatal Guidelines (AIII). 

• 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 (AI). 

• 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 (AII) or specific anti-HBV drugs should be initiated. Using 3TC or FTC as the only drug 
in a regimen with HBV activity is not recommended (AII), 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 (AIII). 

• Close monitoring to assess tolerability, viral suppression, adherence, and safety is recommended during the first 3 months 
after a regimen switch (AIII). 

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

Rating of Evidence: I = Data from randomized controlled trials; II = Data from well-designed nonrandomized trials or 
observational cohort studies with long-term clinical outcomes; III = 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 resistance have made it possible to consider switching a person with 
HIV from one effective regimen to another in some situations. When considering optimization—a 

https://clinicalinfo.hiv.gov/en/guidelines/perinatal/whats-new-guidelines
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switch in therapy to improve some aspect of therapy—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 21 for a more in-depth discussion of possible toxicities) 

• To prevent or mitigate drug–drug interactions (see Drug–Drug Interactions) 

• To eliminate food or fluid requirements 

• To switch to a long-acting injectable 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 Guidelines) 

• To reduce costs (see Cost Considerations and Antiretroviral Therapy) 

General Principles of Regimen Optimization 

Maintain Viral Suppression 

The fundamental principle of ARV 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 less tolerated 
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 (AI). 

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 reemerge 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)—a clinician should assume that there is resistance 
to these drugs, so-called inferred resistance. When uncertain about prior resistance, it is generally not 

https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/adverse-effects-antiretroviral-agents?view=full
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/adverse-effects-antiretroviral-agents?view=full
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/adverse-effects-antiretroviral-agents#table21
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advisable to switch 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.1 
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 (AIII). 

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.2 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 Active Hepatitis B Virus Coinfection 

When switching an ARV regimen in a patient with active hepatitis B virus (HBV)/HIV coinfection 
(HBsAg positive), tenofovir disoproxil fumarate (TDF) or tenofovir alafenamide (TAF) should be 
continued as part of the new regimen, unless another first-line HBV antiviral (e.g., entecavir) is 
initiated. Refer to the Hepatitis B Virus/HIV Coinfection section for specific recommendations. Both 
TDF and TAF are active against HBV and can be used as HBV monotherapy.3 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 (AII), because HBV resistance to these drugs is likely to emerge. In 
patients with no documented history of or with no immunity to HBV infection, repeat HBV serology 
and re-vaccination should be completed if needed 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) and atazanavir interact 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 been previously managed with dose adjustments, will need to be reevaluated in the context 
of the new ARV regimen. 

https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/drug-resistance-testing?view=full
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/hepatitis-b-virushiv-coinfection?view=full
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/overview?view=full
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Assessment for Pregnancy or Pregnancy Potential 

People 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 controversies, based on observational data, about the use of integrase strand 
transfer inhibitors (INSTIs) pre-conception or during pregnancy are discussed further in the Perinatal 
Guidelines. All pregnancies that occur while an individual 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 and a viral load test to check for rebound viremia 4 to 
8 weeks after the switch) (AIII). The purpose of this close monitoring is to assess medication 
tolerance and to conduct targeted laboratory testing if the patient has preexisting 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 (AI). 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 (AI). 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 PI 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 (AI). 

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 suppression; 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 importance of considering 
the possibility of underlying drug resistance before switching therapy in those with virologic 
suppression.1 This is particularly important when the new regimen may not include three fully active 
agents and when the new regimen may have a lower overall barrier to resistance. In the two 
SWITCHMRK studies, those with viral suppression on two nucleoside reverse transcriptase 
inhibitors (NRTIs) plus lopinavir/ritonavir (LPV/r) were switched to two NRTIs plus RAL. The 
studies showed that individuals with a history of previous virologic failure had an increased risk of 

https://clinicalinfo.hiv.gov/en/guidelines/perinatal/whats-new-guidelines
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virologic failure when switching to the RAL-based regimen. A possible explanation for this finding 
is that when only one of the accompanying NRTIs is fully active, viral suppression can be maintained 
by drugs with relatively high barriers to resistance, such as boosted PIs, DTG, and BIC, but not by 
those with lower barriers to resistance, such as EVG, RAL, and NNRTIs. The strategies listed below 
support these observations and principles of optimizing therapy. 

Three-Drug Regimens 

Within-Class Switches  

Within-class switches may be prompted by adverse events or the availability of ARVs in the same 
class that offer a better safety profile, reduced dosing frequency, higher barrier to resistance, or lower 
pill burden or do not require PK boosting. Within-class switches usually maintain viral suppression, 
provided there is no drug resistance to the new ARV. Examples of within-class switch strategies that 
have been studied in individuals without underlying drug resistance include the following: 

• From TDF4,5 or abacavir (ABC)6 to TAF 

• From RAL to DTG 

• From DTG,7-9 elvitegravir/cobicistat (EVG/c),10 or RAL to BIC 

• From efavirenz to RPV5,11 or doravirine (DOR)12 

Between-Class Switches 

Between-class switches generally maintain viral suppression, provided there is no resistance to the 
other components of the regimen. In general, such switches should be avoided if any doubt exists 
about the activity of the other agents in the regimen. As noted earlier, prior resistance test results will 
be very informative in guiding this switch. The following are between-class switches that have been 
studied: 

• Replacing a boosted PI with an INSTI (e.g., DTG,13 BIC14 or EVG15,16) 

• Replacing a boosted PI with RPV17 or DOR12 

• Replacing an NNRTI with an INSTI18,19 

Two-Drug Regimens 

Growing evidence indicates that some two-drug regimens are effective in maintaining virologic 
control in patients who initiated therapy and achieved sustained virologic suppression for at least 3 to 
6 months with three-drug regimens, provided their HIV is susceptible to both ARV drugs in the new 
regimen. However, because none of the two-drug regimens discussed below meet the standard of 
care for HBV treatment, these regimens are not recommended for individuals with HBV coinfection, 
unless the patient is also on a specific anti-HBV active regimen (e.g., entecavir) (AIII). Also see the 
section above on HBV considerations during optimization. The following are examples of successful 
strategies for switching from three- to two-drug regimens in people with suppressed HIV. 
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Dolutegravir plus Rilpivirine 

Two Phase 3 trials, SWORD-1 and SWORD-2, demonstrated noninferior efficacy of DTG with RPV 
compared to continuing a first or second ARV regimen in individuals with suppressed HIV-RNA and 
without prior virologic failure, active Hepatitis B (unless the patient is also on a specific HBV active 
regimen), resistance to DTG or RPV, or significant drug interactions (AI). 

Dolutegravir plus Lamivudine or Emtricitabine 

A switch from a stable three-drug ARV regimen to DTG plus 3TC or FTC as a maintenance strategy 
in patients with ongoing virologic suppression and no history of prior virologic failure or resistance 
to these agents was noninferior to continuing a three-drug therapy in a large randomized clinical trial 
(TANGO),20 in smaller clinical trials,21-23 and in observational studies24-26 (AI). Individuals with 
active Hepatitis B infection need to be on a specific HBV active regimen, because 3TC or FTC 
monotherapy is not considered standard of care for HBV therapy.3 

Boosted Protease Inhibitor plus Lamivudine  

A boosted PI plus 3TC is a reasonable two-drug optimization option in individuals without resistance 
who are suppressed on a current regimen and who do not have active HBV infection. Pill burden and 
potential drug interactions are limitations compared to the above two-drug regimens. Several boosted 
PI plus 3TC regimens have been shown to be effective in clinical trials, including darunavir/ritonavir 
(DRV/r) (BI)27 or darunavir/cobicistat (DRV/c) (BIII), atazanavir/ritonavir (ATV/r) (CI),28,29 and 
LPV/r (CI).30 

Boosted Darunavir plus Dolutegravir 

An open-label, Phase 3b, noninferiority clinical trial evaluated continuation of DRV/r plus two 
NRTIs versus a switch to DRV/r plus DTG; the switched regimen was noninferior.31 Because of the 
small sample size of this study, the regimen of DRV/r plus DTG is recommended only in the absence 
of other alternative options, but can be considered in particular for individuals with resistance and/or 
intolerance to 3TC (or FTC), ABC, and TDF (or TAF) (CI). Similar results were observed in two 
small observational studies.32,33 This regimen is not suitable for individuals with active HBV 
infection, unless the patient is also on a specific HBV active regimen (e.g., entecavir). 

Long-Acting Antiretroviral Therapy 

Parenteral ARV medications with innate or enhanced long half-lives (by extended-release 
formulation) have been evaluated for use with less than daily dosing. Here, “long-acting” is defined 
as any medication that is dosed once weekly or less frequently. In 2018, in the United States, the first 
long-acting ARV medication—ibalizumab, an anti-CD4 monoclonal antibody, given intravenously 
every 2 weeks—was approved for use in combination with optimized background therapy in heavily 
treatment-experienced patients (see Virologic Failure). In January 2021, long-acting injectable 
formulations of the INSTI cabotegravir (CAB) and the NNRTI RPV were approved by the U.S. Food 
and Drug Administration (FDA). In December 2022, lenacapavir (LEN), a first-in-class HIV-1 
capsid inhibitor, was approved for heavily treatment-experienced patients.34 Multiple other long-
acting ARV medications and/or drug delivery systems are being studied.35   

https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/virologic-failure?view=full
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Long-acting injectable CAB and RPV have been studied and are recommended in the setting of 
sustained plasma HIV RNA suppression. Clinical trial data supporting these regimens are discussed 
below. 

Cabotegravir plus Rilpivirine 

Long-acting injectable CAB plus RPV is indicated in individuals with sustained (e.g., 3 to 6 months) 
virologic suppression (HIV-1 RNA <50 copies/mL) on a stable ARV regimen, with no history of 
treatment failure, and with no known or suspected resistance to either CAB or RPV.36 CAB is an 
INSTI and a structural analogue of DTG. RPV is an NNRTI first approved in an oral tablet 
formulation in 2011. A tablet formulation of CAB was concurrently approved by the FDA to be used 
with RPV tablets as a 4-week oral lead-in therapy before initiation of the long-acting regimen and as 
oral bridging in the event of planned missed injections. The oral lead-in is now considered optional if 
going directly to long-acting formulations is preferred. The long-acting injectable combination can be 
given once monthly or as an every 2-month therapy. Clinical trial data supporting these regimens are 
discussed below. 

The ARV-experienced populations enrolled in completed clinical trials of long-acting CAB with 
RPV were selected based on their history of good adherence to their prescribed oral ART and were 
engaged in care as documented by a sustained undetectable viral load for at least 3 to 6 months. 
Concern exists that individuals who are less adherent to their medical care may miss doses or 
discontinue therapy, which can lead to an increased risk of virologic failure with resistance 
development. Although this long-acting regimen might provide a benefit to those with inconsistent 
adherence to oral therapy, the long PK tail of these agents can lead to prolonged periods of low drug 
levels or to differential exposure to just one drug in a regimen. As a result, the Panel awaits data from 
ongoing clinical trials of long-acting CAB with RPV in those with suboptimal adherence and poor 
viremic control to assess safety and efficacy in this population.37 

Clinical Trial Data 

Two Phase 3 clinical trials (ATLAS and FLAIR), which enrolled almost 1,200 participants with 
HIV-1, evaluated once-monthly intramuscular (IM) injections of CAB combined with RPV.38,39 
Participants could not have prior resistance to INSTIs or NNRTIs (except the K103N mutation), 
previous virologic failure (ATLAS trial), or HBV infection that was active or occult. In ATLAS, 
participants were virally suppressed for at least 6 months on standard oral ART prior to 
randomization. In FLAIR, ARV-naive participants who achieved HIV viral suppression by 16 to 
20 weeks on oral DTG/ABC/3TC were then randomized to long-acting injectable CAB and RPV 
once monthly versus continued oral therapy. Both studies used a 1-month oral lead-in of once-daily 
CAB 30 mg with RPV 25 mg taken with food. On the day of the last oral doses, injectable CAB 
600 mg (3 mL) with injectable RPV 900 mg (3 mL) were administered via separate ventrogluteal IM 
injections. After the loading dose, separate ventrogluteal IM injections of CAB 400 mg (2 mL) with 
RPV 600 mg (2 mL) were administered monthly. 

In the intention to treat exposed population, HIV RNA >50 copies/mL at Week 48 occurred in 
11 participants (1.9%) in the IM long-acting arm and 10 participants (1.7%) in the oral therapy arm 
(combining data from both studies).40 This demonstrated noninferiority of long-acting injectable 
CAB and RPV compared with continuing the oral three-drug standard of care. Virologic failure was 
rare; however, when it occurred, resistance to INSTIs, NNRTIs, or both was common. Week 96 
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results confirmed noninferiority of every 4-week long-acting injectable CAB and RPV compared 
with oral regimens.41 

ATLAS-2M was an open-label, Phase 3b, noninferiority study of long-acting injectable CAB plus 
RPV administered IM every 8 weeks (CAB 600 mg plus RPV 900 mg) (n = 522) versus every 
4 weeks (CAB 400 mg plus RPV 600 mg) (n = 523) to treatment-experienced adults with HIV-1. 
Thirty-seven percent of patients were rolled over from the ATLAS trial.42 Other enrollees had 
undetectable HIV viral load for at least 6 months on a stable, oral ARV regimen. Every 8-week 
dosing in individuals naive to long-acting CAB plus RPV therapy consisted of a month-long oral 
lead-in (same as in the ATLAS and FLAIR trials above), followed by injections beginning on the last 
day of oral therapy, repeated 4 weeks later, then given every 8 weeks. All doses were CAB 600 mg 
(3 mL) plus RPV 900 mg (3 mL) administered IM in separate ventrogluteal sites. At 48 weeks, long-
acting CAB plus RPV administered every 8 weeks was noninferior to every 4-week dosing (HIV 
RNA ≥50 copies/mL; 2% vs. 1%).41 These results were confirmed at 96 weeks. Safety was similar 
between the long-acting CAB plus RPV 8-week versus 4-week administration groups.43 Resistance 
analyses are discussed below. The results of this study led to the approval of every 2-month IM 
dosing for long-acting injectable CAB 600 mg (3 mL) plus RPV 900 mg (3 mL) by the FDA in 
January 2022. 

Adverse Events When Using Long-Acting Cabotegravir and Rilpivirine 

Adverse events were more common in individuals receiving IM long-acting CAB and RPV in both 
the ATLAS and FLAIR trials compared to those continuing oral therapy. Injection site reactions 
(ISRs) were the most common adverse events and occurred in more than 80% of participants, at least 
once. ISRs were less common over time, occurring in about 10% to 30% of participants at each 
monthly IM injection timepoint after the first year. ISRs were generally mild to moderate, with 99% 
being Grade 1 or 2 and the median duration of symptoms being 3 days. Four percent of patients 
experienced at least one Grade 3 ISR; 1% discontinued long-acting injectable treatment because of 
an ISR. Hypersensitivity reactions, post-injection reactions, hepatotoxicity, and depressive disorders 
also have been reported.41,44 

Panel’s Recommendation 

Data from the ATLAS, FLAIR, and ATLAS-2M trials support that separate monthly or every 2-
month ventrogluteal IM injections of long-acting CAB and RPV can be used to replace an existing 
oral ARV regimen in people with HIV with sustained viral suppression for 3 to 6 months (optimal 
duration is not defined) (AI). Criteria for use should include individuals who have good adherence 
and engagement in care, with no baseline resistance to either medication, no prior virologic failures; 
who do not have active or occult HBV infection (unless the patient also is receiving an HBV active 
regimen [e.g., entecavir]); who are not pregnant or planning on becoming pregnant; and who are not 
receiving medications with significant drug interactions with oral (during lead-in or bridging therapy) 
or injectable CAB or RPV. Oral lead-in therapy with CAB and RPV is optional and can be done 
based on provider–patient discussion. In the FLAIR Extension study, after 100 weeks in the oral 
standard of care ART arm, 232 participants switched to long-acting CAB with RPV with or without 
an oral lead-in, per patient preference.44 After 24 weeks, there were no differences in adverse events, 
tolerability, efficacy, or PKs between the direct-to-inject and oral lead-in extension arms. 



Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV I-45 

Practical Considerations When Using Long-Acting Injectable Cabotegravir and Rilpivirine 

Practical considerations regarding the feasibility of monthly or every 2-month IM administration of 
CAB and RPV deserve attention. Because the currently approved formulations are recommended to 
be administered only by a health care provider, the potential exists for strain on clinical systems, 
pharmacies, and patients. A 23-gauge, 1½-inch IM needle is recommended for the injection and is 
provided in the product packaging. However, longer, 2-inch needles should be used in patients with 
body mass index >30 kg/m2. Ventrogluteal IM injections should be given on opposite sides when 
possible, or at least 2 cm apart if given on the same side. Individuals with buttock implants or fillers 
may not be appropriate candidates because of concerns regarding drug absorption. Care should be 
taken to administer only into gluteal muscle, preferably ventrogluteal. Several drugs, particularly 
those interacting with cytochrome P450 3A or uridine diphosphate glucuronosyltransferase 1A1, are 
contraindicated with CAB and RPV (oral and/or IM) due to significant drug interactions, including 
certain anticonvulsants and rifamycins. For other specific storage, preparation, and administration 
details, please review the Drug-Drug Interaction Tables 24b and 24d. 

Management of Missed Doses of Long-Acting Injectable Cabotegravir and Rilpivirine 

Long-acting CAB and RPV have extended half-lives (6 to 12 weeks for CAB and 13 to 28 weeks for 
RPV), and detectable concentrations may be present for ≥12 months after the last dose.36 Individuals 
who miss doses or discontinue therapy without starting an oral regimen are at increased risk of 
virologic failure with development of drug resistance. Population PK modeling of delayed injections 
in the bimonthly dosing suggests that delays of over 1 week will lead to significantly reduced drug 
exposure. Patients should be fully informed of this risk. The prescribing information for IM CAB and 
RPV should be consulted for guidance on managing missed doses. Recommendations differ based on 
the dosing being utilized (monthly vs. every 2 months), as well as the timing of the missed dose. 
Oral-bridging therapy should be made available for planned missed doses. Unplanned missed doses 
(beyond the 7-day window) should prompt reevaluation of whether the person remains an appropriate 
candidate for injectable therapy. When stopping therapy, transition to a suppressive oral regimen 
should occur within 4 weeks of the last IM doses on monthly dosing and 8 weeks of the last IM doses 
for every 2-month dosing. 

HIV Viral Load and Drug-Resistance Testing Monitoring 

HIV viral load monitoring should be performed 4 to 8 weeks after a switch to long-acting CAB and 
RPV. HIV viral load also should be checked in patients with unplanned missed visits and delayed 
dosing of long-acting CAB and RPV. When viremia develops during long-acting CAB with RPV 
therapy, resistance testing, including integrase resistance testing, should be performed. Follow-up 
dosing in patients with missed IM doses should not be delayed while waiting for viral load and 
resistance test results. In a pooled analysis from the FLAIR, ATLAS, and ATLAS-2M trials, 
confirmed virologic failure was more common in the setting of baseline, proviral, RPV resistance-
associated mutations; HIV-1 subtype A6/A1 (rare in the United States); higher baseline body mass 
index; and lower Week-8 trough RPV concentration.45 

In ATLAS-2M, in the every 8-week arm, of 11 participants with confirmed virologic failure at 152 
weeks, six had baseline proviral DNA-resistance mutations to NNRTIs and one to INSTIs. The study 
suggested that baseline, proviral, RPV resistance-associated mutations had a greater impact on 
virologic failure and resistance in the every 8-week arm compared with the every 4-week arm. At 
virologic failure, 9 of 11 participants in the every 8-week arm had NNRTI resistance, and 7 of these 

https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/drug-interactions-between-non?view=full
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/drug-interactions-between-integrase?view=full
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9 participants also had INSTI resistance. Two participants in the every 4-week arm had virologic 
failure, neither had baseline proviral DNA resistance; although both had dual-class resistance to 
NNRTIs and INSTIs at virologic failure.46 In patients who develop resistance to CAB or RPV or both 
drugs, the regimen should be changed based on resistance test results (see Virologic Failure). 
Consultation with an expert in HIV drug resistance should be considered. 

Pregnancy Considerations 

Oral CAB and the long-acting injectable regimen of CAB and RPV have been classified as not 
recommended for use in pregnancy, because insufficient data exist for people who are trying to 
conceive or who become pregnant while on this regimen. Management of patients who become 
pregnant while on therapy will need close oversight. Because data about the use of CAB and RPV 
during pregnancy are extremely limited, the Panel recommends that pregnant individuals who present 
to care on this regimen should be switched to a Preferred or Alternative three-drug ARV regimen 
recommended for use in pregnancy per the Perinatal Guidelines (AIII). In clinical trials to date, most 
participants who became pregnant were switched from IM CAB and RPV to an alternative ARV 
regimen for the remainder of their pregnancies.47,48 In 11 live births from individuals with HIV who 
conceived after receipt of CAB and RPV (1 oral, 10 IM dosing), one congenital anomaly of 
congenital ptosis in a preterm infant with intrauterine growth restriction occurred.48 To date, in the 
small number of individuals who became pregnant during long-acting CAB and RPV dosing, plasma 
CAB and RPV concentrations have been in the range expected for non-pregnant people. Health care 
providers are strongly encouraged to register people who become pregnant while receiving IM CAB 
and RPV with the Antiretroviral Pregnancy Registry. 

Other Considerations 

CAB and RPV do not have HBV activity. Patients with active or occult HBV were excluded from all 
clinical trials of long-acting CAB and RPV to date. If CAB with RPV is used in patients with active 
or occult HBV, additional, specific treatment for HBV infection is needed (see Hepatitis B 
Virus/HIV Coinfection). 

Many patients with HIV are on oral therapy for medical, preventive, or mental health comorbidities. 
Counseling will be needed to emphasize the importance of continued adherence to oral therapies for 
other indications. 

Optimization Strategies for People with Viral Suppression and a History of 
Limited Drug Resistance 

Some existing data demonstrate the safety and efficacy of within-class switches for individuals with 
underlying drug resistance who are on a stable ARV regimen with suppressed HIV RNA (e.g., for 
6 months or longer). However, data are limited regarding between-class switches in this population, 
and support for such a switch generally depends on findings extrapolated from non-optimization 
studies, as discussed below. 

Within-Class Switch from Dolutegravir to Bictegravir (BI) 

The GS 4030 study enrolled 565 individuals who were stably suppressed on DTG plus two NRTIs. 
The participants were randomized to either remain on their current regimen or switch to 
BIC/FTC/TAF. This is a switch from a high-barrier drug, DTG, to another high-barrier drug, BIC. 

https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/virologic-failure?view=full
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/whats-new-guidelines
http://www.apregistry.com/
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/hepatitis-b-virushiv-coinfection?view=full
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/hepatitis-b-virushiv-coinfection?view=full
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After 48 weeks, the groups had similar rates of sustained suppression. The rates of viral suppression 
were similar for those with a documented history of NRTI resistance (approximately 25% of 
participants) and those without a history of NRTI resistance.49 Results from this trial lend theoretical 
support to other optimization strategies that include a switch from one high-barrier drug to another in 
the setting of a similar NRTI backbone. This study also supports the recommendation that when 
using drugs with a high barrier to resistance, only one of the NRTIs needs to be active. This is 
supported by other lines of evidence, some of which are discussed below. 

Other Switches to Bictegravir in the Setting of Limited Drug Resistance 

The BRAAVE study was an open-label, optimization study for Black people with HIV and viral 
suppression for ≥12 months on a standard regimen of two NRTIs plus a third agent (INSTI, NNRTI, 
or PI). Individuals were randomized to switch to BIC/FTC/TAF or to remain on current therapy 
(although individuals on TDF were switched to TAF). Switching to BIC-based therapy was 
noninferior for maintaining viral suppression compared with continuing current oral therapy. 
Baseline regimens included 61% INSTI, 31% NNRTI, and 9% PI. Baseline resistance did not affect 
the outcomes of therapy. In particular, NRTI resistance was present in 14% of participants, and 10% 
harbored the M184V/I mutation.50 

Data from Non-Optimization Studies Inform Optimization in Clinical Practice 

Several studies of ART changes in the setting of first-line NNRTI-based virologic failure support the 
use of specific treatment combinations for optimization, as well as the fact that drugs with a high 
barrier to resistance need only one, or possibly no, fully active NRTIs paired with them. In the 
DAWNING study,51 in individuals failing first-line NNRTI-based therapy, individuals with one 
active NRTI in their next regimen had similar virologic responses as those with two active NRTIs. 
Overall, viral suppression to <50 copies/mL at Week 48 was more common with DTG (84%) than 
LPV/r (73%). In the NADIA study, 464 participants with virologic failure on initial NNRTI-based 
therapy (NNRTI plus TDF and either 3TC or FTC) were randomized to either DTG or DRV/r, and 
within each arm randomized to either TDF/3TC or zidovudine (ZDV)/3TC. At enrollment, resistance 
to NRTIs was common with 86% of individuals having an M184V mutation and 50% having a K65R 
mutation. Dual-NRTI resistance was present in 172 (37%) individuals. At 48 weeks, DTG was 
noninferior to DRV/r with both achieving viral suppression to <400 copies/mL in about 90% of 
individuals. There were no differences in rates of viral suppression between individuals with 
resistance to one or both NRTIs in their regimens. At 96 weeks of follow-up, TDF was superior to 
ZDV, with 92% of those on TDF-based therapy and 85% of those on ZDV-based therapy achieving 
viral suppression to <400 copies/mL.52 

In both the DAWNING and NADIA trials described above, the presence of baseline NRTI resistance 
to one or both NRTIs used in the new regimen did not lower rates of viral suppression compared with 
individuals without NRTI resistance. Although these were studies of ART use in the setting of initial 
NNRTI-based virologic failure and not optimization in patients with viral suppression, regimens that 
are effective during viremia should be at least as effective in the setting of viral suppression in 
individuals with similar ARV resistance patterns (NRTI resistance, but no known or suspected PI or 
INSTI resistance). These studies support that for optimization in the setting of existing NRTI 
resistance, two NRTIs (TAF or TDF plus 3TC or FTC) should be included in the regimen with a 
fully active, high resistance barrier drug, such as DTG (BIII), a boosted DRV (BIII), or BIC (CIII). 
The use of no fully active NRTIs is not routinely recommended when there are other viable 
treatment options. However, in some clinical situations—such as when prior resistance testing is 
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not fully available, to avoid major drug–drug interactions, to keep regimens simpler, or for other 
reasons—a regimen with a fully active, high resistance barrier drug combined with two partially 
active NRTIs can be considered. Both tenofovir and cytidine analogs may retain partial activity even 
when resistance is present. Future clinical trials of such regimens are necessary before this practice 
can be routinely recommended. 
 
Optimization Strategies for People with Viral Suppression and a History of 
Complex Underlying Resistance 

Before optimization of the ARV regimen of a person with viral suppression who has a history of 
treatment failure and drug resistance, a careful review of the individual’s ARV history and 
cumulative drug resistance profile should be undertaken. Consultation with a clinician with expertise 
in HIV drug resistance is recommended (AIII). 

Elvitegravir/Cobicistat/Tenofovir Alafenamide/Emtricitabine plus Darunavir 

Switching to the combination of EVG/c/TAF/FTC plus DRV has been shown to be a potential 
optimization strategy in patients on complicated salvage regimens.53 A randomized controlled trial 
enrolled 135 patients with virologic suppression who were receiving DRV-containing ART and had 
resistance to at least two ARV drug classes, but no INSTI resistance. Participants had up to three 
thymidine analog resistance mutations and/or the K65R mutation but no history of either the Q151M 
mutation or T69 insertion. The participants were randomized 2:1 to either switch to a regimen of 
EVG/c/TAF/FTC plus DRV or remain on their current regimen. At 48 weeks, optimization to 
EVG/c/TAF/FTC plus DRV was superior to continuation on a current regimen, with 94.4% of 
participants in the switch arm and 76.1% in the continuation arm maintaining viral suppression. With 
regimen simplification, the pill burden was reduced from an average of five tablets per day to two 
tablets per day.53 EVG/c/TAF/FTC plus DRV would be an appropriate option for individuals who 
have treatment and drug resistance histories similar to those of participants included in this study 
(AI). 

Optimization Strategies Not Recommended 

Boosted Protease Inhibitor Monotherapy 

The strategy of switching patients with virologic suppression without PI resistance from one ARV 
regimen to PI/r monotherapy has been evaluated in several studies. The rationale for this strategy is 
to avoid NRTI toxicities and to decrease costs while taking advantage of the high barrier to resistance 
of PIs. PI/r monotherapy maintains virologic suppression in most patients but at lower rates than 
regimens that include one or two NRTIs.54-56 Low-level viremia, generally without the emergence of 
PI resistance, appears to be more common with monotherapy than with regimens that include one or 
two NRTIs. In most studies, resuming NRTIs in patients who are experiencing low-level viral 
rebound has led to re-suppression.57-60 Clinical trials have not evaluated the use of coformulated 
cobicistat-boosted PI regimens as monotherapy or compared different PI/r monotherapy regimens. 
Based on the results from these studies, boosted-PI monotherapy is not recommended (AI). 

Dolutegravir Monotherapy 

The strategy of switching patients with virologic suppression to DTG monotherapy has been 
evaluated in cohort studies, in clinical practice,61,62 and in a randomized controlled trial.63 This 
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strategy has been associated with an unacceptable rate of virologic failure and subsequent 
development of INSTI resistance; therefore, a switch to DTG monotherapy is not recommended 
(AI). 

Boosted Atazanavir plus Raltegravir 

In a randomized study, patients with virologic suppression switched to a regimen consisting of 
ATV/r plus RAL or ATV/r plus TDF/FTC. The ATV/r plus RAL regimen switch was associated 
with higher rates of virologic failure and treatment discontinuation than the switch to ATV/r plus 
TDF/FTC.64 A regimen consisting of ATV/r plus RAL cannot currently be recommended (AI). 

Maraviroc plus Boosted Protease Inhibitor 

In a randomized controlled trial, patients with virologic suppression who were on a regimen of two 
NRTIs plus a boosted PI and who had only CCR5-tropic HIV (as detected by proviral DNA testing) 
were randomized to continue their current regimen or to switch to maraviroc (MVC) plus two NRTIs 
or to MVC plus a boosted PI. The boosted PI plus MVC regimen switch was associated with higher 
rates of virologic failure and treatment discontinuation than the other two regimens. Based on these 
results, a regimen consisting of a boosted PI and MVC cannot be recommended (AI).65 

Maraviroc plus Raltegravir 

In a nonrandomized pilot study, patients with virologic suppression were switched from their 
prescribed regimen to MVC plus RAL. This combination led to virologic relapse in 5 out of 44 
patients.66 Based on these study results, use of MVC plus RAL is not recommended (AII). 
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