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1 Introduction  

1.1 Scope and purpose  

The overall purpose of these guidelines is to provide guidance on best clinical practice for antiretroviral 

therapy (ART) and management of adults living with human immunodeficiency virus (HIV). The scope 

includes: (i) guidance on the initiation of ART in those previously naïve to therapy; (ii) support of people 

living with HIV on treatment; (iii) management of individuals experiencing virological failure; (iv) switch for 

tolerability and/or toxicity issues; and (v) recommendations for specific populations where other factors 

need to be taken into consideration. The guidelines are written for clinical professionals directly involved 

with and responsible for the care of adults living with HIV, community advocates responsible for promoting 

the best interests and care of adults living with HIV, and people living with HIV for whom a non-technical 

summary will also be available, if preferred. They should be read in conjunction with other published British 

HIV Association (BHIVA) guidelines. Of note, the term ‘HIV’ refers to HIV-1 throughout these guidelines. 

1.2 Methodology  

1.2.1 Guideline development process  

BHIVA fully revised and updated the Association’s guideline development manual in 2021 [1]. Full details of 

the guideline development process, including conflict of interest policy, are outlined in the manual. BHIVA 

has adopted the modified Grading of Recommendations Assessment, Development and Evaluation (GRADE) 

system for the assessment, evaluation and grading of evidence and development of recommendations (see 

below and Appendix 1) [2,3].  

The scope, purpose and guideline topics were agreed by the writing group. Questions concerning each 

guideline topic were drafted and a systematic literature search was undertaken. Details of the search 

questions and strategy (including the definitions of populations, interventions, comparisons and outcomes) 

are outlined in Appendix 2. BHIVA guidelines for the treatment of HIV-1-positive adults with antiretroviral 

therapy were last published in 2015 [4] with a subsequent interim update in 2016 to include tenofovir 

alafenamide (AF), and interim statements in 2019 and 2022, to cover two-drug regimens and long-acting 

cabotegravir/rilpivirine respectively. For the 2022 guidelines Medline, Embase and the Cochrane library  

were searched between January 2014 (August 2014 for Virological failure/Transmitted drug resistance) and 

March 2021. Abstracts from selected conferences were searched between January 2017 and March 2021. 



                                    BHIVA guidelines on antiretroviral treatment for adults living with HIV-1 2022 
 

  7 

For the narrative, authors could add publications of major importance at their discretion. For further details 

see Appendix 2.  

For each topic and healthcare question, evidence was identified and evaluated by writing group members 

with expertise in the field. Using the modified GRADE system, writing group members were responsible for 

assessing and grading the quality of evidence for predefined outcomes across studies and developing and 

grading the strength of recommendations. An important aspect of evaluating evidence is an understanding 

of the design and analysis of clinical trials, including the use of surrogate marker data. Decisions regarding 

the clinical importance of difference in outcomes were made by the writing group.  

For a number of questions, GRADE evidence profile and summary of findings tables were constructed, using 

predefined and rated treatment outcomes (Appendix 3), to help achieve consensus for key 

recommendations and aid transparency of the process. Before final approval by the writing group, the 

guidelines were published online for public consultation and external peer reviews were commissioned.  

1.2.2 Involvement of people living with HIV 

BHIVA views the involvement of people living with HIV and community representatives in the guideline 

development process as essential. The writing group included two representatives appointed through the UK 

Community Advisory Board (UK-CAB) who were involved in all aspects of the guideline development process. 

Community groups were invited to participate in the draft guideline consultation process and have reviewed 

and commented on the guidelines. A community question and answer session was held on 11 August 2022 

with members of the UK-CAB.   

1.2.3 GRADE  

The GRADE Working Group [5] has developed an approach to grading evidence that moves away from initial 

reliance on study design to consider the overall quality of evidence across outcomes. BHIVA has adopted the 

modified GRADE system for its guideline development.  

The advantages of the modified GRADE system are (i) the grading system provides an informative, 

transparent summary for clinicians, people living with HIV and policy makers by combining an explicit 

evaluation of the strength of the recommendation with a judgement of the quality of the evidence for each 

recommendation, and (ii) the two-level grading system of recommendations has the merit of simplicity and 

provides clear direction to clinicians, people living with HIV and policy makers.  

The strength of recommendation is graded as 1 or 2 as follows: 
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• A Grade 1 recommendation is a strong recommendation to do (or not do) something, where the 

benefits clearly outweigh the risks (or vice versa) for most if not all people living with HIV. Most 

clinicians and individuals living with HIV should and would want to follow a strong recommendation 

unless there is a clear rationale for an alternative approach. A strong recommendation usually starts 

with the standard wording ‘we recommend’.  

• A Grade 2 recommendation is a weaker or conditional recommendation, where the risks and benefits 

are more closely balanced or are more uncertain. Most clinicians and people living with HIV would want 

to follow a weak or conditional recommendation but many would not. Alternative approaches or 

strategies may be reasonable depending on the individual circumstances, preferences and values of the 

person living with HIV. A weak or conditional recommendation usually starts with the standard wording 

‘we suggest’.  

The strength of a recommendation is determined not only by the quality of evidence for defined outcomes 

but also by the balance between desirable and undesirable effects of a treatment or intervention, 

differences in values and preferences and, where appropriate, resource use. Each recommendation concerns 

a defined target population and is actionable.  

The quality of evidence is graded from A to D and for the purpose of these guidelines is defined as the 

following: 

• Grade A evidence is high-quality evidence from consistent results from well-performed randomised 

controlled trials, or overwhelming evidence of some other sort (such as well-executed observational 

studies with consistent strong effects and a low likelihood of uncorrected bias). Grade A implies 

confidence that the true effect lies close to the estimate of the effect.  

• Grade B evidence is moderate-quality evidence from randomised trials that suffer from serious flaws in 

conduct, inconsistency, indirectness, imprecise estimates, reporting bias, or some combination of these 

limitations, or from other study designs with special strengths such as observational studies with 

consistent effects and exclusion of most potential sources of bias.  

• Grade C evidence is low-quality evidence from controlled trials with several very serious limitations or 

observational studies with limited evidence on effects and exclusion of most potential sources of bias.  

• Grade D evidence is based only on case studies, expert judgement or observational studies with 

inconsistent effects and a potential for substantial bias, such that there is likely to be little confidence in 

the effect estimate.  
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1.2.4 Good practice points  

In addition to graded recommendations, the BHIVA writing group has also included good practice points 

(GPPs), which are recommendations based on the clinical judgement and experience of the writing group. 

GPPs emphasise an area of important clinical practice for which there is no significant research evidence, nor 

is there likely to be any. They address an aspect of treatment and care that is regarded as such sound clinical 

practice that healthcare professionals are unlikely to question it and where the alternative is deemed 

unacceptable. It must be noted that GPPs are not an alternative to evidence-based recommendations.  

1.2.5 Dissemination and implementation  

The following measures have been or will be undertaken to disseminate and aid implementation of the 

guidelines:  

• E-publication on the BHIVA website and in the journal HIV Medicine;  

• Shortened version detailing concise summary of recommendations; 

• Shortened version for BHIVA guidelines app; 

• Non-technical summary; 

• E-learning module for continuing professional development;  

• Educational slide set to support local and regional educational meetings;  

• National BHIVA audit programme.  

1.2.6 Guideline updates and date of next review  

The guidelines will be fully updated and revised in 2027. However, the writing group will continue to meet 

regularly to consider new information from high-quality studies and publish amendments and addendums to 

the current recommendations before the full revision date where this is thought to be clinically important to 

ensure continued best clinical practice.  

1.3 Treatment aims 

The primary aim of ART is to achieve viral suppression (to less than 50 copies/mL), thus reducing HIV-

associated mortality and morbidity, with a low level of drug toxicity. Treatment should improve the physical 

and psychological well-being of people living with HIV. The effectiveness and tolerability of ART has 

improved significantly over time. The overwhelming majority of people attending HIV services in the UK and 

receiving ART experience long-term virological suppression and good treatment outcomes [6], which 

compare very favourably with other high-income countries. Of note, in 2020 around 99% of those diagnosed 

with HIV in the UK had initiated ART, with 97% of those on ART having a suppressed viral load [6].  
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A UK analysis of individuals commencing ART between 2000 and 2010 demonstrated that life expectancy in 

men and women with an undetectable viral load and CD4 count greater than 350 cells/mm3 is the same as, 

or slightly better than, that of the general population (of note, a small group of people who acquired HIV 

vertically or through injection drug use were excluded from these analyses) [7]. Decreasing late diagnosis 

(and consequently starting ART earlier), maintaining individuals in care, reducing long-term drug toxicity and 

optimal management of comorbidities are crucial to ensure optimal outcomes for all people living with HIV.  

A further benefit of ART is the reduction in HIV transmission. There is no risk of sexual transmission in the 

context of suppressive ART [8-10]. The use of ART to prevent vertical transmission is universally accepted 

and best practice is addressed in the BHIVA guidelines for the management of HIV in pregnancy and 

postpartum [11].  

1.4 Resource use  

ART is extremely cost-effective and is one of the most cost-effective medical interventions for long-term 

conditions [12-15].  

There has been a steady decline in annual diagnoses of HIV since 2005 and the number of people living with 

HIV in the UK by the end of 2020 was estimated to be 106,890 (95% credible interval 105,460–109,510), of 

whom 5% were undiagnosed [6]. Data on total ART spend are scant. It was estimated that the annual 

population treatment and care costs rose from £104 million in 1997 to £483 million in 2006, with a projected 

annual cost of £721 million in 2013 [16]. However, data for England showed an antiretroviral (ARV) spend of 

£413.7 million in 2016/2017, a more than 3.5% saving compared to the previous year, despite higher 

numbers on treatment [17]. This was driven by routine switching of branded to generic drugs, targeted value 

schemes and a relative reduction in the price of some branded products following the availability of generic 

drugs. Since then, costs in England have continued to decline further, to a predicted £270 million for 

2022/2023 [18], and it is likely that relative cost reductions have been similar in other UK nations. Balancing 

cost efficiency against the preferences of people living with HIV will continue to be a challenge and a 

continued collaborative approach between commissioners, healthcare professionals and people living with 

HIV is required.   

In the UK, higher annual treatment and care costs have been associated with late diagnosis and initiation of 

ART at lower CD4 cell counts [19,20]. In addition to earlier diagnosis and initiation of ART, reducing inpatient 

episodes, decreasing drug toxicity, preventing HIV-associated comorbidities, streamlined monitoring and 

innovations in models of care are likely to have a beneficial effect on costs. However, the cost of ARV drugs 

remains the major factor contributing to treatment and care costs [21]. With the increasing availability of 
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generic drugs, commissioners and the NHS must continuously review the value and relative benefit of 

different drugs.  

The writing group recognises that price of drugs is an important ethical consideration in ART choice within a 

resource-constrained health economy which is free at the point of access. In addition to drug acquisition 

costs there are costs associated with, for example, multidisciplinary team meetings, switching ART, 

comorbidities and management of drug–drug interactions. There are limited cost-effectiveness data in the 

UK comparing different ART options, and each nation undertakes separate drug procurement processes 

(securing different prices); for this reason, we did not include cost-effectiveness as an outcome in ART 

comparisons. In the setting of similar virological efficacy, determining the acceptable threshold at which 

differences in the risk of toxicity, tolerability and convenience outweigh differences in resource use and cost 

will be important. These thresholds may differ among both clinicians and people living with HIV.  

In developing the recommendations in these guidelines, we have considered differences in critical treatment 

outcomes between different drug regimens in determining recommended treatment regimens. Regimens no 

longer recommended for first-line therapy still have a role in terms of switching in virologically suppressed 

people and/or maintenance treatment in people already established on ART. We recognise that 

commissioning arrangements and local drug costs will influence ART choice where outcomes, across a range 

of clinical measures, are similar between individual drugs in the treatment of defined populations. We 

support prescribing algorithms based on cost where preferred options are recommended by BHIVA. 

However, we believe that optimal treatment outcomes and quality of care should be the primary drivers of 

prescribing decisions, with cost a secondary consideration where more than one treatment option is 

considered clinically appropriate.    

1.5 Implications for research  

In reviewing quality of evidence for guidelines, areas of treatment and care will be identified where there is 

an absence of evidence or limited confidence in the size of effect to influence choice of treatments or 

determine treatment and management strategies. For this reason, it is not the intention of these guidelines 

to stifle clinical research but rather to help promote continued research with the aim to further improve 

clinical care and treatment outcomes. BHIVA is highly committed to the development and provision of HIV 

clinical trials to further improve ART options, and access to and participation in a clinical trial should be 

offered to people living with HIV where appropriate, considering the need to offer trials to women and racial 

minority groups. BHIVA strongly supports broader representation of under-studied populations in clinical 

trials with better inclusion of women, pregnant or breastfeeding people, people of non-white ethnicity, 

transgender people and children. 
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2 Summary of recommendations 

3 Active involvement of people living with HIV in decision-

making  

• We recommend that people living with HIV are given the opportunity to contribute actively to decisions 

about their treatment (GPP). 

• Provision of treatment-support resources should include in-house, independent and community 

information providers and peer-support resources (GPP). 

• We recommend following the European AIDS Clinical Society (EACS) guidance on ’assessing readiness to 

start and maintain ART’ [1] (GPP). 

• We recommend that HIV services have clear pathways for referral to peer support (GPP). 

• We recommend that people living with HIV share their status with general practitioners (GPs) and other 

healthcare professionals; where an individual declines to do so the benefits and potential harm should 

be reviewed regularly (GPP). 

4 When to start  

4.1 Established infection  

• We recommend that all people living with HIV should be on ART (Grade 1A). 

• We recommend that all people living with HIV are offered the opportunity to start ART within               

2–4 weeks of diagnosis (GPP). 

• We recommend that readiness to start is assessed and decisions about starting ART tailored  

accordingly (GPP). 

4.2 Same-day ART initiation 

• We recommend that the advantages and disadvantages of starting ART the same day as diagnosis       

are discussed with each person, including the lack of proven benefit or harm of same-day ART in a       

UK or similar setting (GPP). 

• We recommend same-day ART in the following situations (GPP): 

o Primary HIV (see below); 

o Where an individual wishes to and is ready to start same-day ART and has no clinical 

contraindications. 
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4.3 Individuals presenting with AIDS or a major infection  

• We recommend that most individuals presenting with an AIDS-defining infection, or with a serious 

bacterial infection and a CD4 count <200 cells/mm3, start ART within 2 weeks of initiation of specific 

antimicrobial chemotherapy (Grade 1B). 

4.4 Treatment of primary HIV infection  

• We recommend that all individuals with suspected or diagnosed primary HIV infection (PHI) are 

reviewed promptly by an HIV specialist and offered immediate ART (Grade 1B). 

4.5 Impact of treatment on prevention of onward transmission 

• An assessment of the risk of transmission to others should be made at diagnosis and subsequent visits 

with signposting to relevant interventions (GPP). 

• We recommend that the evidence that treatment with suppressive ART reduces the risk of sexual 

transmission to zero is discussed where relevant (GPP). 

• We recommend that the major impact of suppressive ART on the risk of vertical transmission and 

transmission through breastfeeding is discussed with all people living with HIV where relevant (GPP). 

• We recommend condoms, both male and female, to reduce the risk of other sexually transmitted 

infections and unplanned pregnancy, where appropriate (GPP). 

4.6 Persons choosing not to commence ART 

• We recommend that all people living with HIV choosing not to commence ART should be counselled 

about the risk to their own health and the risk of onward sexual transmission of HIV (Grade 1A). 

• We recommend that in all people living with HIV choosing not to commence ART, capacity to make this 

decision is assessed and psychological support offered (GPP). 

• We recommend that where people with HIV have chosen to not commence ART, their sexual partners 

(with the consent of the person with HIV) should be signposted to prevention interventions including 

PrEP (GPP). 

4.7 Considerations when managing people with spontaneous HIV viral control  

• Given that there is evidence of ongoing HIV replication even at a low level in some viral controllers,   

ART is strongly recommended for viral controllers with evidence of HIV disease progression, defined    

by declining CD4 counts, inverted CD4:CD8 ratio (<1) or the development of HIV-related 

complications (Grade 2A). 
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• In specific situations there may be a case to continue regular HIV viral load and CD4 count monitoring 

while remaining off ART; we recommend this only where the following have been excluded (GPP): 

• Chronic co-infection with hepatitis B or C, or human T-cell lymphotropic virus (HTLV); 

• Significant past or present comorbidities such as cancer, autoimmune disease and cardiovascular 

disease (CVD; myocardial infarction and cerebrovascular accident);  

• Indication for current or planned immune suppressive or chemotherapy treatment; 

• Pregnancy or planned pregnancy and breastfeeding; this is due to the relative immune suppression of 

pregnancy plus uncertainty of viral rebound and potential risk of transmission. Stopping ART post-

delivery must be discussed with a specialist team. 

Recommendations for monitoring of viral controllers off ART (GPP): 

• Six- to 12-monthly measurement of HIV viral load; 

• At least 6-monthly measurement of CD4 count and CD4:CD8 ratio;  

• At least 6-monthly clinical assessment for CVD, malignancy, any comorbidity, pregnancy and hepatitis 

co-infection. 

4.8 Stopping therapy  

• We recommend against treatment interruption or intermittent therapy in individuals stable on a virally 

suppressive ART regimen except in the context of clinical trials (Grade 1A).  

5 What to start 

Recommendations for choice of first-line ART are summarised in Table 5.1. Where clinically appropriate, 
lamivudine and emtricitabine can be considered interchangeable (see Section 5.3.7 Lamivudine versus 
emtricitabine in combination with tenofovir DX). 

Table 5.1 Recommendations for choice of first-line ART (in alphabetical order by core agent) 

Recommended as initial treatment for most people living with HIV (Grade 1A) 

Regimen Specific details 

Bictegravir/emtricitabine/tenofovir AF  

Dolutegravir plus emtricitabine/tenofovir AF or 
emtricitabine/tenofovir DX  

Bone/renal caveats for tenofovir DX 

Dolutegravir/lamivudine No baseline lamivudine resistance 

Baseline viral load <500,000 copies/mL 

and CD4 count >200 cells/mm3 
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No active hepatitis B infection and if at risk of 
hepatitis B, hepatitis B virus immune 

Dolutegravir/lamivudine/abacavir HLA B*5701 negative and estimated 10-year 
risk of CVD less than 10% 

Recommended as initial treatment in certain clinical situations (Grade 1A) 

Regimen Specific details 

Darunavir plus cobicistat or ritonavir plus 
emtricitabine plus tenofovir AF or tenofovir DX 

Bone/renal caveats for tenofovir DX 

Doravirine plus emtricitabine or lamivudine 
plus tenofovir AF or tenofovir DX 

Bone/renal caveats for tenofovir DX 

Efavirenz plus emtricitabine or lamivudine plus 
abacavir or tenofovir AF or tenofovir DX 

May be a first-line choice in pregnancy and for 
people on TB treatment but not recommended 
outside these scenarios 

Raltegravir plus emtricitabine plus tenofovir AF 
or tenofovir DX 

Baseline viral load less than 100,000 copies/mL 
Bone/renal caveats for tenofovir DX 

Tenofovir DX, tenofovir disoproxil. 

Where a woman living with HIV is pregnant, or planning to conceive, the BHIVA pregnancy guidelines should 
be followed [3]. 

5.5 What to start in the context of TDR 

• Standard genotypic resistance testing (of reverse transcriptase and protease) is recommended in ART-

naïve individuals (GPP). 

• Baseline integrase resistance testing should be considered in addition (GPP) if: 

o Any major mutations to other drug classes are detected or  

o If diagnosis is made in pregnancy or 

o If there are other reasons to suspect transmitted integrase resistance (e.g. likely acquisition from 

a source with suspected or known integrase resistance). 

• We recommend that ART-naïve people living with HIV and evidence of TDR should start ART containing 

tenofovir DX or tenofovir AF with lamivudine or emtricitabine plus one of the following: dolutegravir, 

bictegravir or boosted darunavir (GPP). 

 

5.6 What to start in the context of rapid ART initiation 

• We recommend that where ART is commenced prior to baseline resistance testing, a regimen 

containing tenofovir DX or tenofovir AF with lamivudine or emtricitabine plus one of the following 

should be used: dolutegravir, bictegravir or boosted darunavir (GPP).  
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5.7 What to start in the context of very high viral load 

• We suggest that three-drug ART combinations characterised by a high barrier to resistance are initiated 

or re-initiated in people with very high viral loads (>500,000 copies/mL) (Grade 2B). 

• We suggest tenofovir DX or tenofovir AF plus lamivudine or emtricitabine plus dolutegravir or 

bictegravir or boosted darunavir are used (GPP). 

5.9 Switching ART in virological suppression 

• We recommend that most people should be on a regimen that is preferred for first-line therapy or 

considered acceptable for switch/maintenance (GPP). 

• We recommend that, in individuals on suppressive ART regimens, consideration is given to differences 

in side effect profile, drug–drug interactions, dosing requirements and known/suspected drug 

resistance before switching any ART component (GPP). 

• We recommend particular caution when switching from a high-genetic barrier to a low-genetic barrier 

regimen in the presence of known or suspected resistance (Grade 1B). 

• When switching from an NNRTI there may be pharmacological considerations (see Section 6.2 

Pharmacology) (GPP). 

• In individuals with previous NRTI resistance mutations, we recommend against switching a boosted PI 

to an NNRTI or first-generation INSTI as the core agent (Grade 1B).  

• In individuals with any NNRTI resistance, we recommend not switching to NNRTI-based ART (GPP). 

• We recommend review of ART at least annually (GPP). 

• Where an individual is on a non-recommended regimen, we recommend regular review and clear 

documentation of rationale (GPP). 

• We recommend people are reassured that they can switch back to their original regimen, if preferred 

and clinically appropriate (GPP). 

• Abacavir should only be considered for people who are HLA B*5701 negative (Grade 1A). 

• Due to associations with long-term toxicity and potential harm of drug–drug interactions, switching 

from a PI to an INSTI or NNRTI is advised where clinically appropriate (GPP). 

5.10 Suppressed switch or maintenance 

All regimens recommended for first-line ART are also recommended for suppressed switch or maintenance. 
In addition, the following regimens are also acceptable (see Table 5.2). 
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Table 5.2 Recommendations for choice of ART for suppressed switch or maintenance 

Acceptable for switch or to continue where clinically appropriate 

Where feasible, lamivudine and emtricitabine are considered interchangeable 

NNRTI-based three-drug regimens 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine plus 
doravirine  

 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine plus 
rilpivirine 

 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine plus efavirenz 

Maintenance only; not recommended 
routinely for switch due to risk of 
neuropsychiatric toxicity, unless considered 
most clinically appropriate option 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine plus 
nevirapine 

Maintenance only; not recommended 
routinely for switch due to small risk of 
severe toxicity 

INSTI-based three-drug regimens 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine with 
dolutegravir 

 

Tenofovir AF/emtricitabine/bictegravir  

Tenofovir DX/emtricitabine/elvitegravir/cobicistat 
or tenofovir AF/emtricitabine/elvitegravir/ 
cobicistat 

Improvements in renal/bone biomarkers for 
tenofovir AF compared to tenofovir DF are 
most evident in the context of boosted ART 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine with 
raltegravir 

 

PI-based regimens 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine with 
atazanavir/ritonavir or atazanavir/cobicistat 

Where resistance necessitates a PI; 
improvements in renal/bone biomarkers for 
tenofovir AF over tenofovir DF are most 
evident in the context of boosted ART. 
Atazanavir and tenofovir DX are both 
associated with renal toxicity 

 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine with 
darunavir/ritonavir or darunavir/cobicistat 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine with 
lopinavir/ritonavir 
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Two-drug regimens 

Dolutegravir/lamivudine  

Dolutegravir/rilpivirine Studied only in suppressed switch; high risk 
of NNRTI resistance at virological failure 

Cabotegravir plus rilpivirine injectable Studied only in suppressed switch; high risk 
of NNRTI and INSTI resistance at virological 
failure 

Raltegravir with darunavir/ritonavir or 
darunavir/cobicistat 

Underperformed at viral load >100,000 
copies/mL and CD4 count <200 cells/mm3 
when used first line 

Dolutegravir with darunavir/ritonavir or 
darunavir/cobicistat 

Studied only in suppressed switch 

Lamivudine or emtricitabine with 
darunavir/ritonavir or darunavir/cobicistat or 
atazanavir/ritonavir or atazanavir/cobicistat or 
lopinavir/ritonavir  

In the absence of known or suspected 
M184V/I. Several studies demonstrate non-
inferiority of lamivudine with a boosted PI. 
ATLAS-M demonstrated switch to 
lamivudine plus atazanavir/ritonavir was 
superior to continuing tenofovir 
DX/emtricitabine plus atazanavir/ritonavir 
in people with viral suppression and no 
NRTI resistance 

ARVs that may play a role in specific circumstances 

Though not recommended routinely, there are some agents that may be used based on a need to 
deliver ART parenterally or an inability to otherwise create a suppressive regimen:  

• Zidovudine 

• Etravirine 

• Maraviroc 

• Enfuvirtide 

• Fostemsavir 

• Ibalizumab 

 

 5.11 Two-drug oral regimens: switching in virological suppression 

5.11.1 Preferred options   

5.11.1.1  Dolutegravir with lamivudine 

• We recommend that ART can be switched to dolutegravir with lamivudine in people with virological 

suppression (Grade 1A) but this regimen is not suitable for those:  
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o With a history of previous virological failure on an INSTI regimen or anti-retroviral resistance to 

lamivudine or INSTIs (Grade 1A); 

o With hepatitis B co-infection (Grade 1A); 

o At risk of hepatitis B who are not immune (GPP). 

 

5.11.1.2  Dolutegravir with rilpivirine 

• We suggest that ART can be switched to dolutegravir with rilpivirine in people with virological 

suppression (Grade 2A) but this regimen is not suitable for those: 

o With a history of previous virological failure or anti-retroviral resistance to any NNRTI or INSTI 

(Grade 1A); 

o With hepatitis B co-infection (Grade 1A); 

o At risk of hepatis B who are not immune (GPP). 

5.11.2 Acceptable in specific circumstances  

5.11.2.1 Boosted PI with lamivudine 

• We suggest that three-drug boosted PI-based ART can be switched to two-drug boosted PI with 

lamivudine in people with virological suppression while taking into consideration that this regimen is 

not suitable for those with hepatitis B co-infection (Grade 1A). 

 No other oral two-drug regimens are recommended as switch strategies. 

5.12 Two-drug injectable regimens: switching in virological suppression 

• We recommend that long-acting cabotegravir/rilpivirine can be used in people who: 

o Face challenges taking daily oral ART (GPP) and  

o Have been virally suppressed to <50 copies/mL for at least 6 months (Grade 1A) and 

o Have no known or suspected NNRTI or INSTI resistance (Grade 1A) and 

o Have no history of virological failure or unplanned treatment interruption on NNRTI- or INSTI-

containing ART (Grade 1A) and 

o Have no history of INSTI monotherapy (GPP) and 

o Can commit to 2-monthly attendance for injections (GPP) and 

o Accept the risk of virological failure and resistance despite complete adherence and the potential 

implications for U=U (GPP) and 

o Have a body mass index (BMI) of <30 kg/m2 AND non-A1/6 subtype if baseline resistance is 

unavailable (Grade 1A) and 
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o Do not need a tenofovir-containing regimen for the treatment or prevention of hepatitis B       

(Grade 1A). 

• We recommend that long-acting cabotegravir/rilpivirine can be continued in people who: 

o Have received long-acting cabotegravir/rilpivirine in a clinical trial (GPP); 

o Are on long-acting cabotegravir/rilpivirine as part of a compassionate access or named patient 

programme (GPP). 

• We recommend the following viral load monitoring: 

o Two-monthly HIV RNA quantification (Grade 1A); 

o Prompt recall for repeat testing and resistance testing if viral rebound occurs (GPP). 

5.13 PI monotherapy  

• We recommend against the use of PI monotherapy for routine ART (Grade 1A). 

6 Supporting individuals on therapy  

6.1 Adherence  

• We recommend that adherence and potential barriers to it are assessed and discussed with people 

living with HIV whenever ART is discussed, prescribed or dispensed (GPP).  

• Detailed adherence discussion is recommended when virological failure occurs (GPP). 

• We recommend that adherence support should address both perceptual and practical barriers to 

adherence (GPP).  

• Individuals experiencing difficulties with adherence should be offered additional support from staff 

within the multidisciplinary team with experience in adherence support and/or from organisations 

offering peer support (GPP). 

6.1.3 Should the choice of first-line ART combination be affected by risk of non-adherence?  

• Where there is clinical concern that doses may be missed intermittently, there is insufficient evidence 

to guide specific recommendations about ART choice. However, where there is a risk of frequent 

treatment interruptions, higher barrier regimens may be associated with less frequent selection for 

drug resistance (Grade 2C). 
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6.2 Pharmacology  

6.2.1 Drug interactions  

• Drug histories should be taken at each clinic visit, and a full medication history (including herbal 

medicines, recreational drugs and other non-prescribed medications) should be taken at least    

annually (GPP). 

• All potential adverse pharmacokinetic interactions between ARV drugs and other concomitant 

medications should be checked before administration (GPP). 

• Wherever feasible, people living with HIV should be counselled about the risks of drug interactions,   

and advised to use resources such as the University of Liverpool HIV Drug Interactions app (iOS or 

Android) (GPP). 

6.2.2 Stopping therapy: pharmacological considerations  

• For individuals discontinuing ART containing efavirenz, nevirapine or etravirine in combination with an 

NRTI backbone, we recommend that all drugs are replaced with a PI (darunavir/ritonavir once daily) for 

4 weeks (Grade 1C).  

• We strongly recommend against abrupt cessation of long-acting cabotegravir/rilpivirine due to a high 

risk of resistance emergence (Grade 1D).  

• For individuals stopping any other regimen, we recommend that all drugs are stopped simultaneously, 

and no replacement is required (Grade 1C).  

6.2.3 Switching therapy: pharmacological considerations  

• Despite the potential for altered concentrations of the replacement drug when switching from efavirenz 

or nevirapine, in the context of viral suppression we recommend a direct switch without dose 

adjustment (Grade 1D). 

• If switching from etravirine to dolutegravir, we recommend increasing the dolutegravir dose to 50 mg 

twice daily for the first 14 days (GPP). 

• We recommend against omitting the oral lead-in when switching from efavirenz, nevirapine or 

etravirine to long-acting cabotegravir/rilpivirine (GPP). 

• We recommend careful consideration of the impact on concomitant non-ARV medications if switching 

from a boosted to an unboosted regimen (GPP). 

6.2.3.3 Switching from efavirenz, etravirine or nevirapine to long-acting cabotegravir/rilpivirine 
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• We recommend against omitting the oral lead-in (in the absence of pharmacokinetic data) when 

switching from efavirenz or etravirine (GPP). An oral lead-in period of 4 weeks is recommended for 

patients switching from efavirenz/etravirine (GPP), comprising: 

o Oral cabotegravir and higher-dose oral rilpivirine (50 mg) for 2 weeks followed by 2 weeks of 

standard dosing or  

o Standard-dose oral cabotegravir and rilpivirine with additional two-NRTI cover from tenofovir DF (or 

tenofovir AF) plus emtricitabine or lamivudine. 

• Although no significant drug–drug interaction is anticipated, we also recommend a 4-week oral 

cabotegravir/rilpivirine lead-in period when switching from nevirapine (GPP). 

6.2.4 TDM  

• We recommend against the non-selective use of TDM (GPP).  

• TDM may be of clinical value in specific populations (e.g. children and pregnant women) or selected 

clinical scenarios (e.g. malabsorption, drug interactions and suspected non-adherence to therapy) 

(Grade 2C). 

7 Managing virological failure  

7.2 Blips 

• In individuals on ART, a single viral load of 50–200 copies/mL preceded and followed by an 

undetectable viral load is usually not a cause for clinical concern (GPP). It should necessitate clinical 

vigilance, adherence reinforcement, a search for possible interactions and repeat testing within            

2–6 weeks depending on ARV regimen. 

7.3 Low-level viraemia on ART 

• We recommend that in the context of low-level viraemia or repeated viral blips, resistance testing 

should be attempted (Grade 1D).  

• We recommend that in the context of low-level viraemia or repeated blips a high-genetic barrier 

regimen should be used (GPP). 

7.4 Virological failure on ART 

• We recommend that a single viral load of >200 copies/mL is investigated further, including a rapid re-

test with/without genotypic resistance testing, as it may be indicative of virological failure (Grade 1C).  
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7.5 Individuals with no or limited drug resistance  

• We recommend that factors associated with suboptimal adherence are considered for individuals 

experiencing virological failure on first-line ART with wild-type virus at baseline and without emergent 

resistance mutations at failure (GPP).  

• If the current regimen is well tolerated and there are no concerning drug–drug interactions, it may be 

reasonable to continue the same regimen (GPP). 

• If there are tolerability issues or significant drug–drug interactions, a switch in regimen should be 

considered (GPP). 

7.6 Individuals with multi-class virological failure with or without extensive drug resistance  

• We recommend discussion within a multidisciplinary team or referral for expert advice for individuals 

with persistent viraemia and with limited options to construct a fully suppressive regimen (GPP).  

• We recommend that all past and current genotypic resistance test results and treatment history are 

reviewed in order to guide therapy decisions (GPP). 

• We recommend that individuals with extensive drug resistance are switched to a new ART regimen 

containing at least two and preferably three fully active agents (Grade 1C). 

• We suggest that consideration on an individual basis should be given to whether inclusion of NRTIs with 

predicted reduced activity on genotypic testing will provide additional antiviral activity (Grade 2A). 

• Where there is extensive drug resistance, we recommend consideration of agents with novel 

mechanisms of action if available (Grade 2B). 

• We recommend consideration of clinical trials or expanded access programmes to facilitate the 

previous recommendation (GPP). 

• We recommend that all individuals receive intensive adherence support at the start and at regular 

intervals to support them on their new ART combination (GPP). 

7.7 Individuals with limited or no therapeutic options when a fully viral suppressive regimen 

cannot be constructed  

• We recommend accessing newer agents through research trials, expanded access and named individual 

programmes (GPP).  

• We suggest that consideration, on an individual basis, should be given to whether inclusion of NRTIs 

with reduced activity on genotypic testing will provide additional antiviral activity; this may be the case 

where it is difficult to construct a regimen with fully active drugs including a boosted PI (Grade 2A). 

• We recommend against discontinuing or interrupting ART (Grade 1B).  
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• We recommend against adding a single, fully active ARV because of the risk of further resistance   

(Grade 1D).  

• We recommend against the use of maraviroc to increase the CD4 cell count where there is evidence for 

X4- or dual-tropic virus (Grade 1C).  

• We recommend that in the context of triple-class failure and raltegravir-/elvitegravir-selected integrase 

resistance, twice-daily dolutegravir should be included as part of a new regimen where there is at least 

one fully active agent in the background regimen (Grade 1C). 

8 Specific populations 

8.1 Adolescents 

8.1.1 Management of HIV, ART and sexual and reproductive health specifically for young adults 

and adolescents living with HIV  

• We recommend avoiding tenofovir DF in adolescents and young adults under the age of 25 years, prior 

to peak bone mass accrual (Grade 2B). 

8.1.4 Transition of clinical care from paediatric to adult services: a process for young adults and 

adolescents with PaHIV 

• We recommend a robust transition process that includes a written pathway and a designated lead for 

transitional care within each trust to ensure that linkage of care is maintained following transition to 

adult services (GPP). 

• We suggest that young adults continue in specialised services until 23–25 years of age and then 

transition to adult care (GPP). 

8.1.5 Cognitive and mental health impact of HIV in young adults and adolescents with PaHIV 

• Optimising virological control with further investigation and referral to expert HIV neurology clinics for 

symptomatic individuals is recommended (GPP). 

8.1.6 ART 

8.1.6.1 Adherence  

• We suggest that ideally ART should be started with a once-daily regimen with a low pill burden and a 

high-genetic barrier to resistance based on a second-generation INSTI plus two NRTIs (GPP).  

8.1.6.4 Clinical monitoring for young adults and adolescents 
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• We suggest regular rigorous monitoring for hepatic malignancy for adolescents and young adults living 

with HIV and co-infected with hepatitis B and C (Grade 1C).  

• We suggest a high index of suspicion to exclude cervical, anal and vulval intraepithelial neoplasia and 

lymphoma (Grade 1C). 

• We suggest reviewing bone health including DEXA scanning where clinically indicated (Grade 1C). 

• We suggest increasing viral load monitoring for pregnant women with PaHIV. Increasing numbers of 

young adults and adolescents are having children of their own and, although HIV transmission rates in 

infants are reassuringly low, women with PaHIV are more likely to have detectable viraemia at the time 

of the birth than women with BaHIV [38] (Grade 1C).  

• We suggest early specialist referral for those struggling to conceive irrespective of age due to 

preliminary data suggesting a possible reduction in fertility [39] (Grade 1C).  

8.2 Bone disease  

8.2.1 What to start  

• We recommend against the use of tenofovir DF in individuals with osteoporosis, a history of fragility 

fracture or a FRAX score of >10% (major osteoporotic fracture) (Grade 1B). 

8.2.2 Switching treatment 

• We recommend against continued use of tenofovir DF in individuals who are diagnosed with 

osteoporosis, have sustained a fragility fracture or have a FRAX score of >10% (major osteoporotic 

fracture) (Grade 1B). 

8.3 Cardiovascular and metabolic disease 

8.3.1 Cardiovascular considerations 

In individuals with high CVD risk: 

• We recommend avoiding lopinavir/ritonavir-based regimens (Grade 1C). 

• If a boosted PI is the desired option, an atazanavir-based regimen may have advantages over a 

darunavir-based regimen (GPP). 

• We suggest avoiding abacavir (Grade 2C). 

8.3.2 Lipid considerations 

• We recommend that the adverse effects on lipid parameters should be considered when selecting    

ART (GPP). 
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8.3.3 Weight gain considerations 

• We recommend that the impact of weight gain should be considered when selecting ART (GPP). 

8.4 Chronic kidney disease 

8.4.1 What to start  

• We recommend darunavir/ritonavir or darunavir/cobicistat in individuals with an eGFR of                     

<60 mL/min/1.73 m2 if a PI is required (Grade 1C). 

• We recommend tenofovir AF in individuals with an eGFR of 30–60 mL/min/1.73 m2 who require 

tenofovir (Grade 1B). 

8.4.2 Need to switch 

• We recommend against continued use of tenofovir DF, lopinavir/ritonavir or atazanavir in individuals 

with worsening renal function who have developed or are approaching an eGFR of <60 mL/min/1.73 m2 

or who have developed moderate-to-severe proteinuria, if acceptable alternatives are available    

(Grade 1C). 

8.4.3 Dose adjustment of ART in the setting of renal impairment 

• We suggest that lamivudine and emtricitabine are dose adjusted in people with a confirmed eGFR of 

<30 mL/min/1.73 m2 (GPP). 

8.4.4 Assessment of renal function in the presence of agents that reduce creatinine clearance 

• We suggest that repeat and additional measures of kidney function (eGFR and urine protein-to-

creatinine ratio) are obtained if large reductions in eGFR are observed following the introduction of 

drugs that inhibit tubular creatinine secretion (GPP). 

• We suggest that an alternative estimate of eGFR (e.g. based on cystatin C) is obtained in individuals in 

whom reductions in creatinine-based eGFR on drugs that inhibit tubular creatinine secretion may affect 

decisions about dose reduction or substitution of medications (GPP). 

8.5 Chronic liver disease 

• People found to have non-alcoholic fatty liver disease (NAFLD) should be actively involved in the choice 

of ART to attempt to minimise the risks not only of progression of liver disease and CVD but also of 

weight gain and diabetes (GPP).  
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8.6 Cognitive impairment associated with HIV 

8.6.2 When to start ART 

• Along with the general recommendation to offer ART to all persons with HIV, we recommend that 

symptomatic HIV-associated cognitive disorders is considered a further indication to commence ART 

(Grade 1C).  

8.6.3 What to start  

• We recommend that individuals with HIV-associated cognitive disorders start standard combination 

ART regimens (Grade 1C). 

• We recommend avoiding efavirenz-containing regimens in individuals with HIV-associated cognitive 

disorders (Grade 1C). 

8.6.4 Simplification strategies 

• We recommend avoiding dual therapy regimens in individuals with HIV-associated cognitive disorders 

(Grade 1C). 

8.6.5 Continuing or worsening cognitive impairment despite ART 

Best practice management should include (GPP):  

• Reassessment and management of confounding conditions.  

• Assessment and genotyping of CSF HIV RNA.  

• Modifications to ART based on paired plasma and CSF genotypic results in subjects with detectable CSF 

HIV RNA. 

8.7 Later life and ageing with HIV 

8.7.2 When to start ART 

• We recommend that standard criteria are used to determine when to commence ART in older people 

with HIV (Grade 1C). 

8.7.3 What to start  

• We recommend that standard ART regimens are commenced in older people with HIV (Grade 1C). 

8.8 Mental health 

• We recommend that efavirenz-containing regimens should be avoided in individuals with a current or 

past history of depression, psychosis, suicidal ideation or attempted suicide, or at risk of self-harm 

(Grade 1C). 
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• We recommend that INSTI-containing regimens should be used with caution in patients with a pre-

existing history of any psychiatric illness including depression (GPP). 

8.9 Transgender people 

• Transgender people living with HIV may be impacted disproportionately by some of the key 

considerations around ART choice (e.g. drug–drug interactions, mental health concerns, stigma, CVD 

and low BMD); holistic assessment is advised when selecting optimal ART (GPP). 

• We recommend that clinics collect accurate data on gender identity so that data on the outcomes and 

experiences of transgender people living with HIV can be used to better tailor services (GPP). 

• We recommend individualised interpretation of gender-influenced laboratory and other assessments 

that may impact ART choice (GPP). 

8.10 Women 

8.10.2 What to start  

• There are insufficient data to support specific recommendations for non-pregnant women with HIV.  

We therefore recommend that therapy-naïve women with HIV start ART as per general guidelines 

(Grade 1A). 

• We recommend that both women with HIV of childbearing potential and healthcare professionals who 

prescribe ART are familiar with the benefits and risks of ARV agents for the health of the woman as well 

as for that of the unborn child (GPP).  

• We recommend that potential pharmacokinetic interactions between ARV drugs, hormonal 

contraceptive agents and hormone-replacement therapy are considered before administration (GPP).  
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3 Active involvement of people living with HIV in 
decision-making  

Recommendations 

• We recommend that people living with HIV are given the opportunity to contribute actively to decisions 

about their treatment (GPP). 

• Provision of treatment-support resources should include in-house, independent and community 

information providers and peer-support resources (GPP). 

• We recommend following the European AIDS Clinical Society (EACS) guidance on ’assessing readiness to 

start and maintain ART’ [1] (GPP). 

• We recommend that HIV services have clear pathways for referral to peer support (GPP). 

• We recommend that people living with HIV share their status with general practitioners (GPs) and other 

healthcare professionals; where an individual declines to do so the benefits and potential harm should 

be reviewed regularly (GPP). 

 

Auditable outcomes 

• Percentage of people living with HIV who confirm they have been given the opportunity to contribute 

to decisions about their treatment. 

• Percentage of people living with HIV who have been offered signposting or referral to peer support or 

treatment advocacy services. 

• Evidence of signposting and/or referral to HIV peer support or treatment advocacy services. 

 

Rationale 

People living with HIV should be given the opportunity to consider and contribute to decisions about their 

treatment and the Medicines and Healthcare products Regulatory Agency now asks applicants to include 

evidence for patient involvement activities when submitting applications for selected new medicines [2]. 

Studies show that trust in providers improves linkage to and retention in care and ART adherence [3-5], that 

patient–provider relationship quality is associated with HIV-related and psychosocial outcomes [6] and that 

trust transfers from offline to online health services [7]. Having a consistent healthcare provider has been 

associated with better rates of viral suppression [8].  
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Clinicians should establish what level of involvement the individual living with HIV would like and carry out 

an informed clinical and psychosocial assessment to choose the best treatment options. The individual 

should be able to access and understand relevant information relative to different languages and literacy 

levels in line with BHIVA standards [9]. If there is a question about an individual’s capacity to make an 

informed decision, this should be assessed in line with General Medical Council guidance [10]. 

A ‘perceptions and practicalities’ approach should be used to tailor support to meet the needs of the 

individual, to identify both the perceptual factors (such as beliefs about ART) and practical factors (such as 

capacity and resources) influencing adherence [11]. The following should be discussed: 

• Rationale for ART; 

• Potential adverse effects; 

• Importance of adherence and the implications of missed/stopped ART;  

• Social circumstances, options to store ART and ability to follow any necessary food requirements; 

• Drug–drug interactions and where to seek advice.  

Good care requires good communication with the GP and any clinicians involved in management of 

comorbid conditions. People living with HIV should be offered copies of any correspondence about them. 

Disclosure of their HIV status to the GP by people living with HIV should be considered best practice and the 

benefits of sharing HIV status with GPs and the potential risks of not doing so (such as drug–drug 

interactions) should be explained. However an individual’s decision not to share their status with their GP 

should be respected but revisited regularly. 

A systematic review of 20 randomised controlled trials showed that peer support with routine medical care 

was superior to routine clinic follow-up, yielding better retention in care, ART adherence and viral 

suppression [12]. Benefits for other outcomes such as mental health and quality of life were ‘promising’ but 

too uncertain to draw firm conclusions.  

We recommend following the EACS guidance on assessing the readiness of people living with HIV to start 

and maintain ART [1]. 
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4 When to start  

4.1 Established infection  

Recommendations 

• We recommend that all people living with HIV should be on ART (Grade 1A). 

• We recommend that all people living with HIV are offered the opportunity to start ART within               

2–4 weeks of diagnosis (GPP). 

• We recommend that readiness to start is assessed and decisions about starting ART tailored  

accordingly (GPP). 

Auditable outcomes 

• Proportion of diagnosed people living with HIV on ART. 

• Proportion of people living with HIV not on ART where the rationale for this, and a discussion of the 

benefits of ART, has been documented at each visit.  

Rationale 

All consensus HIV treatment guidelines recommend immediate ART initiation, regardless of CD4 count, for 

people living with HIV based on: 

• Randomised controlled trial evidence of benefit in terms of both HIV-related and non-HIV-related 

morbidity and mortality [1,2]; 

• Zero risk of sexual transmission of HIV in the context of sustained viral suppression [3-5]. 

The definition of immediate ART differs across trials; in START, for example, participants in the ‘immediate’ 

arm had been diagnosed for approximately 1 year. For the purposes of these guidelines, we suggest that all 

people with HIV should be offered the opportunity to start ART within 2 to 4 weeks of diagnosis. It is 

important to recognise that despite the significant reduction in relative risk of disease progression 

associated with early ART, the absolute risk associated with deferring ART will be low if the person has a high 

CD4 count. In START, for example, the risk of a serious illness over 3 years of follow-up was 1.5% among 

people in the immediate treatment arm versus 4.1% among those who deferred ART until their CD4 count 

fell below 350 cells/mm3 [1]. However, among those diagnosed with a lower CD4 count, the absolute risk 

associated with deferring for longer periods will be more substantial. The absolute risk of deferring therapy 

should therefore be considered when making individual decisions.  
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People living with HIV should be counselled about the risks of interrupting treatment, in terms of individual 

health [6], emergent drug resistance and risk of onward transmission. 

 

4.2 Same-day ART initiation 

Recommendations 
• We recommend that the advantages and disadvantages of starting ART the same day as diagnosis are 

discussed with each person, including the lack of proven benefit or harm of same-day ART in a UK or 

similar setting (GPP). 

• We recommend same-day ART in the following situations (GPP): 

o Primary HIV (see below); 

o Where an individual wishes to and is ready to start same-day ART and has no clinical 

contraindications. 

 

Rationale 

With consensus established that ART should be offered immediately, the debate has shifted to how rapidly 

immediate ART should be commenced. In recent years, there has been increasing interest in the policy of 

starting ART very soon after diagnosis [7]. The definition of rapid ART varies between studies, from the day 

of diagnosis to up to 2 weeks after diagnosis; additionally, even ‘same day’ may differ between studies 

depending on whether testing takes place at the same facility as treatment initiation. Furthermore, to date, 

the majority of evidence cited to support ‘same-day’ ART comes from settings with very different healthcare 

systems compared to the UK. An analysis of four randomised controlled trials in low- and middle-income 

country settings concluded that same-day ART was associated with higher rates of viral suppression and 

retention in care at 12 months with a trend towards lower mortality [8]. The authors concluded: 

‘Accelerated ART initiation can lead to improved clinical outcomes and is likely to be of particular benefit in 

those settings where extensive patient preparation prior to starting ART results in long delays’. It is 

important to note that many screened participants were excluded from the trials included in the Ford 

analysis: a study conducted in Haiti [9] excluded about half of screened participants, mainly for having World 

Health Organization (WHO) stage 3 or 4 disease. The results of randomised controlled trials may not 

translate to real-world settings. A cohort study conducted in Eswatini showed a higher risk of unfavourable 

outcomes among people who started ART the same day compared to those who started within 1 to 14 days 

[10] and cohorts from South Africa [11] and Ethiopia [12] showed worse retention in care among people 

who started ART on the same day compared to later; despite this, the South African cohort [11] showed 

lower mortality in people who started same-day ART. 
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Other potential benefits of rapid ART initiation include: 

• Earlier reduction in viral load (and thus reduction in the potential risk of transmission of HIV) [13];  

• The potential empowerment of individuals, and reduction in anxiety related to waiting to start ART or 

achieving viral suppression to eliminate the risk of sexual transmission, through supporting them to 

start ART immediately if they choose to do so;  

• Reduced mortality in low- and middle-income countries at 12 months was demonstrated in a meta-

analysis of four same-day ART trials [8] but a Cochrane review of seven studies including more than 

18,000 patients showed no clear reduction in mortality [14].  

 
However, some studies have shown no clear benefit of immediate ART initiation, and the applicability of 

results of studies conducted in very different settings to the UK, where engagement and retention in care is 

generally very high, is unclear. Data for same-day ART in the UK are lacking and a cohort study from London, 

often quoted as supporting this approach, which showed that rapid ART initiation was popular and feasible, 

did not examine same-day ART but rapid (within 8 days) versus less rapid (within 21 days) ART initiation [15]. 

An additional cohort analysis from the same London group described a subset of people with early HIV who 

started ART within a median of 6 days post-diagnosis, including 26 starting same-day ART [16]. All those 

starting same-day ART were retained in care and virally suppressed at week 24 and the 22% starting 

tenofovir disoproxil fumarate (DF)/emtricitabine plus an integrase inhibitor (INSTI) achieved viral 

suppression faster than the remainder, who commenced tenofovir DF/emtricitabine plus boosted darunavir. 

Of note, a French cohort study demonstrated worse retention in care at 1 year among people who started 

treatment earlier [17]. Although this study did not specifically address same-day ART, and the results could 

be impacted by several confounders, such as the fact that people who started ART earlier may have been 

more likely to have symptomatic or advanced HIV, more studies are warranted.  

 

Some individuals may be overwhelmed by an HIV diagnosis and while they process this information are 

unable to contemplate starting therapy immediately; it is important that they do not feel under pressure to 

start treatment if they are unprepared. A qualitative study among newly diagnosed people in Rwanda 

revealed that while participants supported a same-day approach, they described logistical and emotional 

challenges despite the perceived benefits [18]. These challenges included trauma related to, and difficulty 

accepting, HIV diagnosis and feeling intimidated at the prospect of lifelong ART. Many reported significant 

side effects in the first days and weeks after initiating ART, ‘likely reflecting either physiologic or 

psychosomatic adjustment to their medications’ the authors concluded. It may not be possible to 
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extrapolate these findings to UK care settings, but it is important to acknowledge that same-day ART may 

not suit all people newly diagnosed with HIV. 

 

Rapid ART initiation is not recommended in the context of some opportunistic illnesses including 

cryptococcal meningitis [19] and central nervous system (CNS) tuberculosis (TB) [20]. There is insufficient 

evidence to establish whether same-day ART is appropriate in the context of TB symptoms [21]. 

 

There are also potential benefits to deferring starting therapy until the results of baseline tests (including 

resistance test, baseline biochemistry, CD4 count and hepatitis B serology) are available; this can allow for a 

more tailored choice of ART regimen. A delay may also offer newly diagnosed individuals the opportunity to 

explore treatment options, access peer support, and prepare for starting a treatment where adherence is of 

paramount importance. Finally, the ability to offer same-day ART will depend on clinic facilities, staffing and 

capacity to offer the recommended support and assessments at the first visit. 

 

4.3 Individuals presenting with AIDS or a major infection  

Recommendation 

• We recommend that most individuals presenting with an AIDS-defining infection, or with a serious 

bacterial infection and a CD4 count <200 cells/mm3, start ART within 2 weeks of initiation of specific 

antimicrobial chemotherapy (Grade 1B). 

Auditable outcome 

• Proportion of individuals living with HIV presenting with an AIDS-defining infection or with a serious 

bacterial infection and a CD4 count <200 cells/mm3 who are started on ART within 2–4 weeks of 

initiation of specific antimicrobial chemotherapy. 

Rationale 

This recommendation is largely based on the ACTG 5164 study that demonstrated fewer AIDS 

progressions/deaths and improved cost-effectiveness when ART was commenced within 14 days (median  

12 days, interquartile range [IQR] 9–13 days) compared with initiation after completion of treatment for the 

acute infection (median 45 days, IQR 41–55 days) [22,23]. Those with TB as the primary infection were 

excluded from this study, and the majority of individuals enrolled had Pneumocystis pneumonia. All patients 

were well enough to give informed consent and to take oral medications, and therefore the findings may not 

be generalisable to those who are severely unwell or who require intensive care. Previous observational 
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data suggest a survival benefit for patients with HIV who are started on ART while in the intensive care unit 

[24,25], but the data are insufficient to make a recommendation for this group [24,25].  

There was no increase in the incidence of immune reconstitution disorders or adverse events generally with 

early ART initiation in ACTG 5164 [22,26]. However, those with intracranial opportunistic infections may be 

more prone to severe immune reconstitution disorders with early ART initiation. Some data suggest that 

particular caution is warranted with cryptococcal meningitis: two studies from sub-Saharan Africa have 

demonstrated an increased mortality with early ART initiation; however, both were in very different 

healthcare settings from the UK and one utilised antifungal regimens that would not be preferred [27,28]. 

The COAT study highlighted that those with an acellular cerebrospinal fluid (CSF) or with decreased levels of 

consciousness were at higher risk of death with early ART initiation [28]. It is important to note that immune 

reconstitution disorders can be difficult to diagnose and case definitions vary across studies.  

While most studies in all settings favour deferred (after 2 weeks) intitiation of ART during treatment of 

cryptococcal meningitis, timing of ART initiation after 2 weeks should be tailored to individual cases 

supported by careful clinical and CSF assesments. 

 

4.4 Treatment of primary HIV infection  

Recommendation 

• We recommend that all individuals with suspected or diagnosed primary HIV infection (PHI) are 

reviewed promptly by an HIV specialist and offered immediate ART (Grade 1B). 

Auditable outcomes 

• Proportion of individuals with PHI assessed by an HIV specialist within 2 weeks.  

• Proportion of individuals with PHI offered ART as soon as possible after confirmed HIV status. 

Rationale 

PHI is defined as HIV infection within a maximum of 6 months from the estimated time of HIV acquisition. It 

can be diagnosed based on laboratory test results in the setting of a clinical sexual history [29]. In the setting 

of the results from the START, TEMPRANO and HPTN052 trials, there is now no longer equipoise when 

counselling all individuals diagnosed with HIV; these studies showed clinical benefit to starting immediate 

ART over deferral [1,2,30,31]. However, these studies were not powered to determine specifically the 

outcome of those starting ART at the time of PHI diagnosis versus deferral. 
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While immediate ART is recommended for all people with HIV, PHI is a unique situation in which starting ART 

as soon as possible may confer benefit over deferring ART for even a short period of time, such as within      

2 weeks. This should therefore influence advice when counselling someone with newly diagnosed PHI, which 

should reflect that the risk of harm if deferring ART is likely to be greater than for established infection. HIV 

services should ensure that there are pathways for rapid assessment of people with PHI.  

In the context of PHI there are additional issues to take into account when considering best management. 

PHI is a distinct situation in which often-significant symptoms consistent with seroconversion occur at a time 

of the stress of coming to terms with a new HIV diagnosis. Individuals diagnosed with PHI with low initial 

CD4 cell counts [32,33], high plasma viral loads (>100,000 copies/mL) [34] and short test intervals (diagnosis 

within 12 weeks of a previous negative test) [35,36] have a more rapid rate of disease progression than 

others without these features at diagnosis of PHI, and hence early ART initiation should be prioritised. A 

recent Italian study identified enhanced clinical outcome among a cohort of participants recently diagnosed 

with HIV [37]. Early ART emerged as an independent predictor of optimal immunological recovery after 

adjustment for baseline CD4 (percentage and absolute count) and CD4/CD8 ratio. 

ART should be started only when the individual feels ready. Certain ART combinations may be better 

tolerated in association with symptoms of PHI. The only independent predictor of first-line ART 

discontinuation was an initial ART regimen including more than three drugs [37], and complex ART regimens 

were associated with worse virological responses [38]. However, there are certain clinical presentations of 

PHI where expedited ART initiation should be recommended. We recommend starting ART as soon as 

possible for people presenting with PHI meeting any one of the following criteria known to be associated 

with morbidity or very rapid disease progression: 

• Neurological involvement (Grade 1D); 

• Any AIDS-defining illness (Grade 1A); 

• CD4 count <350 cells/mm3 (Grade 1C); 

• PHI diagnosed within 12 weeks of a previous negative test (Grade 1C). 

The advantages and disadvantages of early ART initiation with a view to long-term therapy should be clearly 

and sensitively presented to any individual diagnosed with PHI (see Table 4.1). Once started, ART should be 

considered as potentially lifelong due to the increased all-cause mortality observed from treatment 

interruption in the SMART study [6], which was seen regardless of nadir CD4 cell count. The recent global  

use of INSTI-containing ART regimens has limited the prevalence of transmitted drug-resistant HIV variants 

among individuals with PHI, however baseline viral sequencing is recommended at the time of          

diagnosis [39].  
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Table 4.1 Advantages and disadvantages of starting ART immediately in PHI 

Advantages of starting ART in PHI Disadvantages of starting ART in PHI 

Enhanced probability of immunological recovery to 
normal levels [40-44,48] 

Ambivalence to ART at a time of emotional 
challenges can risk poor adherence and the 
development of drug resistance 

Individuals with a recent HIV diagnosis may feel 
comforted to know that they are taking immediate 
control of their infection with evidence to support 
enhanced immunological and virological benefits 
[45] 

Individuals with recently diagnosed PHI may be in 
a particularly vulnerable psychological state, and 
thus ill-prepared to commit to starting long-term 
treatment 

Reduced risk of onward viral transmission at a time 
of very high viral load and consequent high risk of 
transmission [45,54,90-93] 

Consider choice of ART regimen in the context of 
same-day ART initiation and side effects that 
overlap with PHI symptoms  

Reduction in morbidity and more rapid disease 
progression associated with high viraemia [34] 

 

Data from the START, TEMPRANO and HPTN052 
trials showed clinical benefit from starting ART 
irrespective of CD4 count [1,2,31] 

 

Earlier intervention within the first 12 weeks of 
diagnosis confers enhanced immune recovery for 
this group of individuals who progress more rapidly 
if ART is deferred [40-43,48] 

 

Limitation of viral reservoir to significantly below 
that seen when treatment is deferred [94] 

 

 

The rationale for immediate ART initiation among individuals diagnosed with PHI include: 

• Preservation of immune function, in terms of both total CD4 counts and the ratio of CD4:CD8 T cells 

(which reflects immune activation and is associated with increased all-cause mortality), is associated 

with survival in untreated individuals [40-45]; 

• Reduction in morbidity associated with high viraemia and profound CD4 cell depletion during acute 

infection [6,33-36];  

• Reduction in the enhanced risk of onward transmission of HIV associated with the high viral load of    

PHI [46]. 
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There is never likely to be a randomised controlled trial in PHI comparing immediate versus deferred ART 

that is powered to a survival outcome, as such a study would require decades to accrue endpoints and given 

the level of evidence supporting ART initiation would not be ethical. Hence recommendations of best 

management of PHI are based on surrogate markers of mortality and CD4 count. Increasing evidence has 

identified both rapid and enhanced recovery of surrogate markers of the immune system [47] in terms of 

CD4 cell count [36] and CD4:CD8 ratio [6,48] for individuals initiating ART close to the time of HIV 

transmission compared to deferred ART initiation. A recent analysis demonstrated lower likelihood of 

achieving a normal CD4 cell count if treatment initiation was delayed more than 12 months after diagnosis 

of PHI; therefore, even outside the circumstances where prompt ART is advised, starting within 1 year of PHI 

diagnosis is advisable [44]. 

Immediate or expedited ART initiation for symptomatic seroconversion and for those with very high plasma 

viral loads will additionally resolve clinical symptoms and limit the enhanced risk of onward viral 

transmission [40-44,48]. Furthermore, earlier ART initiation has been shown to correspond with reduced 

measures of the latent pool of infected cells (viral reservoir) [49-51], the current barrier to HIV remission or 

cure [52,53]. We therefore recommend an expedited pathway of care for individuals diagnosed with PHI to 

ensure that a clear and informed discussion of the advantages and disadvantages of immediate ART is 

provided to all individuals to support them making the optimal treatment decision. An individual’s readiness 

to start ART should be explored prior to commencing treatment (see Section 3 Active involvement of people 

living with HIV in decision-making). 

 

4.5 Impact of treatment on prevention of onward transmission 

Recommendations 

• An assessment of the risk of transmission to others should be made at diagnosis and subsequent visits 

with signposting to relevant interventions (GPP). 

• We recommend that the evidence that treatment with suppressive ART reduces the risk of sexual 

transmission to zero is discussed where relevant (GPP). 

• We recommend that the major impact of suppressive ART on the risk of vertical transmission and 

transmission through breastfeeding is discussed with all people living with HIV where relevant (GPP). 

• We recommend condoms, both male and female, to reduce the risk of other sexually transmitted 

infections and unplanned pregnancy, where appropriate (GPP). 
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Auditable outcomes  

• Proportion of people for whom the risk of transmission has been assessed at diagnosis and regularly 

thereafter. 

• Proportion of people for whom a discussion that suppressive ART means a zero risk of onward sexual 

transmission (undetectable=untransmittable [U=U]) and, where relevant, a very low risk of vertical 

transmission or transmission through breast milk has been documented in the medical notes. 

• Proportion of people for whom a discussion about the benefits of condoms and other modalities to 

prevent sexually transmitted infections and unintended pregnancy has been documented.  

• Proportion of people for whom advice that viral suppression should be confirmed after initiation        

and that high and consistent adherence to ART is required to maintain viral suppression has              

been documented.  

Rationale 

The potential effect of HIV treatment to reduce the risk of onward sexual transmission should be discussed 

with all people living with HIV as a part of prevention. For the purposes of U=U, a viral load that is durably 

less than 200 copies/mL is considered undetectable. 

Cohort studies provided the initial evidence base for treatment to reduce transmission with no, or very rare, 

transmission events within heterosexual, serodifferent couples where the HIV-positive partner had an 

undetectable viral load on treatment [54-59].  

This was followed by good evidence from one randomised controlled trial (HPTN 052) [60] which showed 

that ART yielded a 96% reduction in transmission to HIV-negative partners and zero transmissions when the 

HIV-positive partner had an undetectable viral load. Secondary outcomes of the Partners in Prevention trial 

[61] demonstrated similar findings. Of note, 97% of couples participating in HPTN 052 and all couples 

participating in Partner in Prevention were heterosexual, and condom use was high in both studies.  

Three large prospective cohort studies have also investigated the risk of sexual HIV transmission in the 

context of suppressive ART: PARTNER (heterosexual people and men who have sex with men [MSM]), 

PARTNER2 (MSM) and Opposites Attract (MSM) [3-5]. These three studies demonstrated no sexual 

transmission to HIV-negative partners when the HIV-positive person was on suppressive ART. These studies 

provide sufficient evidence, after more than 100,000 condomless sex acts among MSM, to conclude that 

there is zero risk of onward sexual transmission of HIV in the context of viral suppression. 

Condoms should still be recommended to reduce the risk of other sexually transmitted infections and 

unwanted pregnancy. 
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People living with HIV should be informed that taking ART does not result in immediate viral suppression. 

INSTI-based ART achieves more rapid viral suppression than non-nucleoside reverse transcriptase inhibitor 

(NNRTI)- or protease inhibitor (PI)-based therapy, with most individuals achieving an undetectable viral load 

by 1–3 months [62-64]. People living with HIV should also be informed that the risk of virological rebound, 

when medication is taken as recommended, is very low.  

People wishing to conceive can be reassured that there is zero risk of transmission if the HIV-positive person 

has a suppressed viral load. Sperm washing is not recommended in the context of viral suppression [65]. 

Pre-exposure prophylaxis (PrEP) is not recommended for HIV-negative people with an HIV-positive sexual 

partner on suppressive ART unless they have other sexual partners who may have HIV with a detectable viral 

load [66]. The use of ART to prevent vertical transmission is discussed in the BHIVA guidelines for the 

management of HIV in pregnancy and postpartum [67].  

 

4.6 Persons choosing not to commence ART 

Recommendations 

• We recommend that all people living with HIV choosing not to commence ART should be counselled 

about the risk to their own health and the risk of onward sexual transmission of HIV (Grade 1A). 

• We recommend that in all people living with HIV choosing not to commence ART, capacity to make this 

decision is assessed and psychological support offered (GPP). 

• We recommend that where people with HIV have chosen to not commence ART, their sexual partners 

(with the consent of the person with HIV) should be signposted to prevention interventions including 

PrEP (GPP). 

 

Rationale 

The advantages of commencing ART in all people living with HIV are outlined above. In people living with HIV 

who choose not to commence ART, healthcare providers should assess the rationale for this choice. Such 

assessments should include exploring the underlying reasons and ensuring the individual is aware of the 

risks of this choice to their own health, and to the health of others with regard to onward sexual 

transmission of HIV in those who are sexually active. 

Assessment of capacity should be undertaken to ensure that the individual understands the risks of not 

commencing ART and psychological support offered if deemed required.  
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The START study results can be used to counsel people choosing not to take ART [1]. For people with a CD4 

count greater than 500 cells/mm3, early ART was associated with significant reduction in relative risk of 

disease progression but the absolute risk of deferring ART was relatively small; 4.1% of individuals in the 

deferred arm versus 1.8% in the immediate treatment arm experienced a serious illness over 3 years of 

follow-up. The absolute risk of deferring therapy can help guide individual decisions. Although our 

recommendation is that all should start ART soon after diagnosis, some people who are at low short-term 

risk of disease progression may make an informed choice to defer treatment, and should be supported in 

their decision.  

It is important that all people living with HIV who choose not to commence ART should be offered regular 

follow-up appointments at approximately 3-monthly intervals, or at shorter intervals if deemed clinically 

appropriate. This is to ensure that discussions about commencing ART are ongoing, and also to monitor for 

HIV disease progression. 

4.7 Considerations when managing people with spontaneous 

HIV viral control  

Recommendations 

• Given that there is evidence of ongoing HIV replication even at a low level in some viral controllers, ART 

is strongly recommended for viral controllers with evidence of HIV disease progression, defined by 

declining CD4 counts, inverted CD4:CD8 ratio (<1) or the development of HIV-related 

complications (Grade 2A). 

• In specific situations there may be a case to continue regular HIV viral load and CD4 count monitoring 

while remaining off ART; we recommend this only where the following have been excluded (GPP): 

o Chronic co-infection with hepatitis B or C, or human T-cell lymphotropic virus (HTLV); 

o Significant past or present comorbidities such as cancer, autoimmune disease and cardiovascular 

disease (CVD; myocardial infarction and cerebrovascular accident);  

o Indication for current or planned immune suppressive or chemotherapy treatment; 

o Pregnancy or planned pregnancy and breastfeeding; this is due to the relative immune 

suppression of pregnancy plus uncertainty of viral rebound and potential risk of transmission. 

Stopping ART post-delivery must be discussed with a specialist team. 

Recommendations for monitoring of viral controllers off ART (GPP): 

• Six- to 12-monthly measurement of HIV viral load; 
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• At least 6-monthly measurement of CD4 count and CD4:CD8 ratio;  

• At least 6-monthly clinical assessment for CVD, malignancy, any comorbidity, pregnancy and hepatitis 

co-infection. 

4.7.1 Definition of viral controllers (also known as elite controllers) 

Viral controllers are defined as: 

• Individuals with confirmed HIV infection by positive HIV antibody test (western blot), or HIV RNA or 

DNA detected through routine NHS or referral centre testing and 

• Individuals with confirmed HIV infection not taking ART with undetectable HIV viral load <50 copies/mL 

on more than one occasion and 

• Individuals with confirmed HIV infection not on ART with CD4 count in the normal range and/or 

CD4:CD8 ratio >1. 

Starting ART should be discussed with all people living with HIV and should be commenced for anyone 

wishing to start treatment irrespective of their HIV viral load and CD4 count. This section refers only to those 

rare individuals who spontaneously control HIV viral load to undetectable levels (<50 copies/mL) without 

ART and have repeated CD4 counts in the normal range where the benefits of ART remain uncertain. 

Specialist consultation through referral to a national NHS clinical service (IDRIS; clinic run at Imperial College 

NHS Trust, London: imperial.idris@nhs.net) via the UK Health Security Agency (csuqueries@ukhsa.gov.uk)    

is recommended. 

Rationale 
In a rare group of people living with HIV, estimated to represent approximately 1–5% of all those with HIV 

depending on the definition [68,69], HIV viral control to undetectable levels can be achieved without ART. 

The START [1] and TEMPRANO [2] studies demonstrated that initiating ART confers survival benefit for all 

people living with HIV regardless of CD4 count; therefore, delaying ART to see if an individual becomes a 

viral controller is strongly discouraged. The START study did include several participants with viral loads 

<3000 copies/mL, including 93 with undetectable viraemia. A separate analysis of this population 

demonstrated higher CD4 counts, a greater proportion with suppressed viremia, and decreases in D-dimer 

levels on immediate ART but a lack of difference in serious clinical outcomes [70]. These data support 

immediate ART in people with low-level viraemia, although equipoise remains for suppressors. There 

remains uncertainty as to the best management of long-term viral controllers. We recommend that ART is 

discussed with all people, but for those with spontaneous viral control and normal immune markers off ART, 

there is a lack of high-quality, long-term, clinical outcome data on or off ART. Other benefits of ART include 

mailto:imperial.idris@nhs.net
mailto:csuqueries@ukhsa.gov.uk
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confidence in durable viral suppression (and zero risk of sexual transmission) and reassurance that ART will 

prevent disease progression. 

4.7.2 Risks versus benefits of ART in viral controllers 

The risk of HIV clinical progression among viral controllers has been estimated from observational studies. A 

French longitudinal study of 302 viral controllers over a median of 14.8 years demonstrated that 30% 

clinically progressed and started ART [71-73]. Whether viral controllers are still at risk of HIV-associated 

comorbidities and could potentially benefit from ART is still debated, although studies have demonstrated 

an increased risk of hospitalisation among viral controllers compared with matched uninfected individuals 

[74]. Depending on the definition of viral control, long-term studies have demonstrated that ultimately 

people living with HIV will experience progression [75]. 

There is an established relationship between clinical outcomes and excessive immune activation, reversal of 

CD4:CD8 ratio and age, in particular in CVD and malignancy [76]. Some viral controllers with normal CD4 

counts show evidence of abnormally high immune activation and surrogate markers of atherosclerosis 

[77,78], which may contribute to an increased risk of non-AIDS-related diseases. In a study of 30 viral 

controllers and 187 ART-treated people living with HIV, all of whom had undetectable HIV viral load 

measurements, viral controllers had higher levels of CD4+ and CD8+ immune activation (P<0.001 for both) 

compared with ART-treated people living with HIV which could contribute to progressive CD4 cell loss and 

comorbidities despite undetectable plasma viral load. Among viral controllers with elevated T cell activation, 

ART has been demonstrated to normalise these parameters [79]. Moreover, viral controllers with preserved 

CD4 counts appear to experience a decline in immune activation after ART initiation, suggesting that 

treatment may be beneficial [80,81], although all studies have been small and long-term outcomes are not 

yet known. In a prospective observational study among 3106 subjects followed from 2000 to 2013, 221 were 

HIV controllers, including 33 elite (1.1%) and 188 viraemic (6.0%) controllers, who contributed 882 person-

years (PY) of observation time. An additional 870 subjects living with HIV on ART contributed 4217 PY. Mean 

hospitalisation rates were 9.4/100 PY among HIV controllers and 8.8/100 PY among medically controlled 

subjects. Non-AIDS-defining infections were the most common reason for hospitalisation (2.95/100 PY and 

2.70/100 PY, respectively) and rates of hospitalisation for CVD were similar in both groups (0.45/100 PY and 

0.76/100 PY, respectively). This study demonstrated that all-cause and cardiovascular hospitalisation rates 

did not differ between HIV controllers and people living with HIV on ART [82]. 

Whether a potential immunological benefit of ART in viral controllers outweighs the potential risks of ART 

toxicity and results in clinical benefit is unclear and the US Department of Health and Human Services 

(DHHS) guidelines state that there is insufficient evidence to adequately compare risks and benefits of ART in 
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viral controllers [83]. It is unlikely that randomised controlled trials will be conducted, given the very low 

prevalence of viral controllers [73]. It is well established that there is no risk of sexual transmission from a 

person living with HIV receiving ART with an undetectable plasma HIV viral load for >6 months. Although the 

risk of transmission of HIV from a viral controller not receiving ART to a sexual partner is therefore likely to 

be very low or zero, there are no robust data in this setting. No transmission has ever been confirmed, with 

only one possible transmission reported in this context [84]. Further, to date there are no validated markers 

that can predict loss of viral control.  

4.7.3 Summary 

There is a clear rationale for offering ART even in the absence of detectable plasma HIV RNA levels among 

viral controllers. If a decision to defer ART is made, people with spontaneous viral control should be followed 

closely as some may experience CD4 cell count decline, loss of viral control or complications related to HIV 

infection. Monitoring for comorbidities should be in line with BHIVA monitoring guidelines [85], national 

screening guidelines (e.g. population bowel cancer screening) or as indicated based on symptoms and/or 

laboratory abnormalities. We do not recommend enhanced screening in people with spontaneous viral 

control off ART. 

Overall the quality of evidence remains low and current recommendations are based on expert opinion. 

Enrolment in cohort studies or clinical trials for people with spontaneous viral control should be offered 

where available. People with spontaneous viral control, including those reluctant to start ART, may 

particularly benefit from signposting to peer support and third sector organisations. The lack of high-quality 

data to guide recommendations for people with spontaneous viral control may result in anxiety; people 

should be signposted or referred to appropriate psychological support in line with BHIVA standards [86]. 

 

4.8 Stopping therapy  

Recommendation  

• We recommend against treatment interruption or intermittent therapy in individuals stable on a virally 

suppressive ART regimen except in the context of clinical trials (Grade 1A).  

Auditable outcomes  

• Proportion of individuals not on ART having previously been on ART. 

• Documentation of reasons for stopping in those who stopped. 
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Rationale  

Several randomised controlled trials have investigated the efficacy of CD4 cell count-guided intermittent 

therapy as a potential strategy to reduce long-term risk of drug toxicity and drug resistance [6,87-89]. In the 

largest of these trials, subjects were randomly allocated to either CD4 cell count-guided intermittent therapy 

(stopping ART once CD4 count >350 cells/mm3, restarting when CD4 count falls to 250 cells/mm3) or 

continuous ART [6]. The trial showed that intermittent therapy was associated with a significantly higher 

rate of opportunistic disease and all-cause mortality and a higher rate of major CVD or renal or hepatic 

disease. The effect was seen at all CD4 cell count levels. The study showed for the first time that continuous 

ART with virological suppression is associated with a reduction in the risk of non-AIDS comorbidities and all-

cause mortality as well as HIV disease progression. For this reason, treatment interruption or intermittent 

therapy is not recommended.  

Once ART has been started in a person with HIV, it should be continued. Interruptions of ART should only be 

considered in exceptional circumstances. These may include:  

• Severe drug toxicity (e.g. hepatotoxicity);  

• Severe psychological distress;  

• Severe intercurrent illness or major organ dysfunction; 

• Participation in a clinical trial investigating treatment interruption. 

For guidance on pharmacokinetic considerations when stopping ART, see Section 6.2.2 Stopping therapy: 

pharmacological considerations.  
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5 What to start 

5.1 Introduction 

Following the GRADE process, as in the previous 2015 BHIVA guidelines for the treatment of HIV-1-positive 

adults with antiretroviral therapy [1], clinical outcomes were discussed and ranked according to importance 

by the writing group (critical, important and not important). A list of 10 outcomes, broadly reflecting 

virological outcomes and adverse events, were considered for these guidelines. In the previous guidelines 

[1], virological success outcomes were ranked the highest, but in developing the present guidelines, 

virological failure and resistance were considered to be more important, given the high rates of virological 

success of most of the recommended regimens, as well as the impact of these outcomes on subsequent 

treatment. Adverse event outcomes also moved higher up in the ranking, owing to the importance of 

tolerability for long-term treatment. The outcomes and ranking were as follows: 

Critical outcomes: 

1. Proportion with virological failure at week 48 

2. Proportion developing resistance at virological failure 

3. Proportion discontinuing treatment due to an adverse event  

4. Proportion with virological success at week 48 

5. Proportion with virological success at week 96 

Important outcomes: 

6. Proportion with a drug-related serious adverse event  

7. Proportion with any serious adverse event 

8. Proportion with drug-related grade 3/4 adverse events 

9. Proportion with virological failure at week 96 

10. Proportion with any grade 3/4 adverse event 

Relevant randomised clinical trials identified from the literature search were evaluated according to these 

outcomes with a meta-analysis, forest plots and GRADE tables (see Appendix 3). This evaluation is referred 

to as the ‘GRADE analysis’ in the rationale for the treatment recommendations.   

 Of note, the recommendations in this section are for first-line therapy; there are several regimens not 

recommended first line but which are suitable for switch or to continue when clinically appropriate. For 

further details, see Section 5.10 Suppressed switch or maintenance. 
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The BHIVA guidelines for the routine investigation and monitoring of adult HIV-1-positive individuals should 

be consulted for guidance on assessment of people living with HIV before initiation of ART and monitoring 

individuals on ART [2]. The monitoring guidelines recommend that all newly diagnosed individuals should 

have a baseline genotypic resistance test. Implications of the selection of first-line ART if baseline viral 

resistance is detected are discussed in Section 6.2.4 TDM. 

Recommendations 

Recommendations for choice of first-line ART are summarised in Table 5.1. Where clinically appropriate, 

lamivudine and emtricitabine can be considered interchangeable (see Section 5.3.7 Lamivudine versus 

emtricitabine in combination with tenofovir DX). 

Table 5.1 Recommendations for choice of first-line ART (in alphabetical order by core agent) 

Recommended as initial treatment for most people living with HIV (Grade 1A) 

Regimen Specific details 

Bictegravir/emtricitabine/tenofovir AF  

Dolutegravir plus emtricitabine/tenofovir AF or 
emtricitabine/tenofovir DX  

Bone/renal caveats for tenofovir DX 

Dolutegravir/lamivudine No baseline lamivudine resistance 

Baseline viral load <500,000 copies/mL 

and CD4 count >200 cells/mm3 

No active hepatitis B infection and if at risk of 
hepatitis B, hepatitis B virus immune 

Dolutegravir/lamivudine/abacavir HLA B*5701 negative and estimated 10-year 
risk of CVD less than 10% 

Recommended as initial treatment in certain clinical situations (Grade 1A) 

Regimen Specific details 

Darunavir plus cobicistat or ritonavir plus 
emtricitabine plus tenofovir AF or tenofovir DX 

Bone/renal caveats for tenofovir DX 

Doravirine plus emtricitabine or lamivudine 
plus tenofovir AF or tenofovir DX 

Bone/renal caveats for tenofovir DX 

Efavirenz plus emtricitabine or lamivudine plus 
abacavir or tenofovir AF or tenofovir DX 

May be a first-line choice in pregnancy and for 
people on TB treatment but not recommended 
outside these scenarios 

Raltegravir plus emtricitabine plus tenofovir AF 
or tenofovir DX 

Baseline viral load less than 100,000 copies/mL 
Bone/renal caveats for tenofovir DX 

Tenofovir DX, tenofovir disoproxil. 
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Where a woman living with HIV is pregnant, or planning to conceive, the BHIVA pregnancy guidelines should 
be followed [3]. 

Auditable outcome 

• Proportion of individuals commencing an ART regimen recommended as initial treatment for most 

people living with HIV. 

5.2 Regimens recommended for most people 

The INSTI-based three-drug combinations recommended first line have been compared in large, high-quality 

randomised controlled trials with at least one other preferred regimen, or with efavirenz- or boosted 

darunavir-based treatment.   

• Dolutegravir with abacavir/lamivudine or tenofovir DX/emtricitabine has compared favourably on a 

number of critical outcomes when compared with efavirenz-based [4-6] or boosted darunavir-based 

regimens [7].  

• Tenofovir AF/emtricitabine/bictegravir has been compared with abacavir/lamivudine/dolutegravir [8] 

and with tenofovir AF/emtricitabine with dolutegravir [9]. No significant differences for any critical 

outcome were demonstrated in either of these comparisons. 

• Tenofovir DF/emtricitabine with dolutegravir has been compared with the novel two-drug combination 

of dolutegravir/lamivudine, demonstrating comparable results for critical outcomes [10]. 

5.2.1 Dolutegravir versus efavirenz 

Dolutegravir with two nucleoside reverse transcriptase inhibitors (NRTIs) has been compared with efavirenz 

with two NRTIs for first-line treatment in the ADVANCE, NAMSAL and SINGLE studies [4-6]. In the meta-

analysis conducted for these guidelines there were overall differences in favour of dolutegravir for 

virological success, adverse event-driven discontinuation, and both overall and drug-related grade 3 and 4 

adverse events. Virological failure was not significantly different, but in the meta-analysis there was 

significantly more development of resistance at failure for the efavirenz-based combinations at week 48 

(odds ratio [OR] 0.11, 95% confidence interval [CI] 0.02–0.61; P=0.01).  

The ADVANCE study was a large, open-label, randomised comparison of two dolutegravir-based regimens, 

with either tenofovir DF/emtricitabine or tenofovir AF/emtricitabine, and a third arm comprising tenofovir 

DF/emtricitabine/efavirenz [4]. At week 48, this trial demonstrated non-inferiority of each arm, according to 

a pre-specified significance level. However, 85% of those taking tenofovir DF/emtricitabine/dolutegravir had 
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a viral load <50 copies/mL, compared with 79% of those taking tenofovir DF/emtricitabine/efavirenz, and 

adverse event-related discontinuation was an important factor accounting for this difference.   

NAMSAL was an open-label randomised comparison of dolutegravir-based treatment with lower-dose 

efavirenz (400 mg) [5]. Viral suppression at week 48 was non-inferior with a numerical advantage for 

dolutegravir (74.5% vs 69%). 

The SINGLE study was a large, double-blind randomised comparison of abacavir/lamivudine/dolutegravir and 

tenofovir DF/emtricitabine/efavirenz [6]. In this study, at week 48, there was clear superiority for viral load 

outcomes favouring dolutegravir and again there were significantly more adverse event-related 

discontinuations in those taking efavirenz.  

The week 96 results of the above studies were in accord with the week 48 results. However, the ADVANCE 

study also reported more failure with resistance at week 96 in those taking efavirenz-based regimens (13 of 

21 participants taking efavirenz with virological failure and resistance data, vs 2 of 28 taking dolutegravir:  

OR for dolutegravir vs efavirenz 0.05, 95% CI 0.01–0.26; P=0.0004). 

5.2.2 Dolutegravir versus bictegravir 

The fixed-dose combination tenofovir AF/emtricitabine/bictegravir has been compared in large, high-quality, 

randomised controlled trials with tenofovir AF/emtricitabine/dolutegravir (GS-1490) [9], as well as with 

abacavir/lamivudine/dolutegravir (GS-1489) [8]. Both these double-blind studies established non-inferiority 

for virological success (viral load <50 copies/mL for tenofovir AF/emtricitabine/bictegravir vs 

abacavir/lamivudine/dolutegravir at week 48 = 92% vs 93%, and at week 96 = 88% vs 90%; viral load          

<50 copies/mL for tenofovir AF/emtricitabine/bictegravir vs tenofovir AF/emtricitabine/dolutegravir at  

week 48 = 89% vs 93% and at week 96 = 84% vs 86%). In GS-1490, at week 48, there were 14 cases of 

virological failure among those taking bictegravir and four among those taking dolutegravir; this difference 

reached statistical significance in our analysis (OR 0.27, 95% CI 0.09–0.84). However, virological failure in    

11 of the participants on bictegravir was due to reasons not related to drug efficacy. In our analysis, 

considering the results of both studies at week 48, there was no significant difference in virological failure, 

and this was also true for both studies considered separately and together at week 96. Among those who 

experienced virological failure, no resistance was detected in any arm through to week 96. With respect to 

adverse events, in GS-1490, there was a difference in serious adverse events favouring dolutegravir at    

week 96 (bictegravir, n=55 [17%] vs dolutegravir, n=33 [10%]; OR 0.54, 95% CI 0.34–0.86). However, in the 

same study there was no difference in serious adverse events judged to be related to study drug and no 
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significant differences were seen at any other timepoint in either study. No differences were seen in any 

other adverse event outcome chosen for our analysis. 

5.2.3 Dolutegravir/lamivudine 

Once-daily dolutegravir in combination with lamivudine as first-line treatment has been compared with 

standard triple therapy in two Phase 3 randomised clinical trials (GEMINI 1 and 2) [10]. Both studies 

compared dolutegravir/lamivudine with dolutegravir and tenofovir DF/emtricitabine. Investigators and 

participants were blinded to study drug allocation as the lamivudine and tenofovir DF/emtricitabine were 

over-encapsulated to be visually similar. Across the two studies, 1441 participants were randomly assigned 

to treatment. Non-inferiority of the two-drug regimen to the three-drug regimen was demonstrated in both 

studies at both week 48 and week 96 (viral load <50 copies/mL at week 48 by intention-to-treat analysis, for 

two-drug vs three-drug: GEMINI 1, 90% vs 93%; GEMINI 2, 93% vs 94%). People with a pre-treatment viral 

load >500,000 copies/mL were excluded, as were those with hepatitis B co-infection, pre-existing 

antiretroviral resistance to lamivudine and opportunistic disease (other than cutaneous Kaposi’s sarcoma 

with a CD4 count >200 cells/mm3) and pregnant women. Baseline INSTI resistance testing was not 

undertaken. The viral load exclusion may limit the generalisability of the findings, although a small number 

of individuals did have a viral load >500,000 copies/mL at the baseline visit. The proportion of people with 

viral loads >500,000 copies/mL in recent clinical trials is generally small. For example, in the ADVANCE study 

[4], where participants had relatively advanced HIV with a median CD4 count <350 cells/mm3 in all arms, the 

proportion with a baseline viral load above 500,000 copies/mL was 2.7% (28 of 1053 participants) compared 

with 2.0% (n=28) in the GEMINI studies [10]. Virological success at week 48 and week 96 in those with a 

baseline CD4 count <200 cells/mm3 was lower among those on the two-drug regimen versus the three-drug 

regimen (week 48: 50/63 [79.4%] on the two-drug regimen vs 51/55 [92.7%] on the three-drug regimen; 

week 96: 43/63 [68.3%] vs 48/55 [87.3%], respectively). Treatment failures were largely because of reasons 

not related to study drug efficacy. There were no significant differences in virological failure at either      

week 48 (two-drug regimen: n=20 [3%] vs three-drug regimen: n=13 [2%]; OR 1.56, 95% CI 0.77–3.15) or 

week 96 (two-drug regimen: n=22 [3%] vs three-drug regimen: n=14 [2%]; OR 1.59, 95% CI 0.77–3.15). There 

were no failures with resistance through to week 96. The writing group has considered these results and 

come to the view that there remains uncertainty regarding comparisons stratified by HIV-1 RNA >500,000 

versus ≤500,000 copies/mL which were not included in the original GEMINI studies analysis plans. Therefore 

we recommend that clinicians are cautious in the use of this regimen in certain people living with HIV. 

With respect to adverse events outcomes, there were no differences in adverse event driven 

discontinuation, serious adverse events, drug-related serious adverse events and either of the grade 3 and 4 

adverse event outcomes.  
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In summary, dolutegravir/lamivudine is recommended as initial treatment for most people living with HIV 

with the following caveats: 

• It is not recommended for those with pre-treatment viral load >500,000 copies/mL;  

• It is not recommended for those with a CD4 count <200 cells/mm3;  

• It is not recommended for those with hepatitis B co-infection;  

• It is not recommended in the context of transmitted drug resistance (TDR); 

• It is not recommended for those with documented/archived/suspected M184IV mutation;  

• It is not recommended for those with HIV-associated cognitive impairment;  

• It should be considered with caution in specific populations such as those with PHI, opportunistic 

diseases or renal impairment.  

 
 

5.3 Regimens recommended in certain clinical situations 

5.3.1 Doravirine 

Doravirine has been evaluated with a two-NRTI backbone in two large randomised controlled trials:   

• DRIVE-AHEAD: a double-blind, non-inferiority trial comparing the fixed-dose combination of 

doravirine/lamivudine/tenofovir DF with efavirenz/emtricitabine/tenofovir DF, both given once        

daily [11]; 

• DRIVE-FORWARD: a double-blind, non-inferiority trial comparing once-daily doravirine with once-daily 

darunavir/ritonavir, both given with investigator-selected tenofovir DF/emtricitabine (87%) or 

abacavir/lamivudine (13%) [12].  

In the comparison with efavirenz-based treatment, non-inferiority was demonstrated at week 48. The 

comparison was similar on all critical outcomes, other than for adverse events. There were generally fewer 

adverse events with doravirine; in the GRADE analysis there were significantly fewer discontinuations for 

adverse events in the doravirine arm (OR 0.44, 95% CI 0.21–0.92). This difference was mainly due to well-

recognised neuropsychiatric side effects of efavirenz. There were no changes in these comparisons from 

week 48 to week 96. At week 48, genotypes were obtained for 22 (doravirine) and 23 (efavirenz) participants 

with virological failure or those who discontinued without protocol-defined virological failure. NNRTI 

resistance was detected in 1.9% of participants taking doravirine versus 3.3% taking efavirenz, while NRTI 

resistance was detected in 1.4% of participants for both treatment options. At week 96, for each regimen, 

resistance was detected in similar proportions compared to week 48.  
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In the comparison with darunavir/ritonavir, non-inferiority was demonstrated at week 48. The proportion 

with virological success at week 96 favoured doravirine: viral load <50 copies/mL was 277/379 (73%) in the 

doravirine group and 248/376 (66%) in the darunavir group (OR 1.40, 95% CI 1.03–1.91). A Kaplan–Meier 

analysis showed a greater risk over time of discontinuation of darunavir due to adverse events; these were 

largely related to gastrointestinal and lipid side effects. No significant differences in the other GRADE 

outcomes were seen. Treatment-emergent resistance to any drug was seen in 2/383 participants in the 

doravirine arm, and 1/383 in the darunavir arm through to week 96. The virus from the participant in         

the darunavir arm was noted to have phenotypic resistance to emtricitabine and lamivudine, though 

genotyping failed.  

The rationale for recommending doravirine-based ART only for certain clinical scenarios is the current lack of 

comparison with INSTIs. Doravirine has shown broadly similar outcomes to efavirenz and boosted darunavir, 

whereas recommended INSTIs have shown superior outcomes to these agents. There is limited experience 

with abacavir/lamivudine with doravirine and therefore this NRTI backbone is not recommended in first-  

line treatment.  

5.3.2 Raltegravir  

SPRING-2 [13] was a double-blind randomised controlled trial of tenofovir DF/emtricitabine or 

abacavir/lamivudine plus raltegravir versus tenofovir DF/emtricitabine or abacavir/lamivudine plus 

dolutegravir. In SPRING-2, dolutegravir was non-inferior to raltegravir at weeks 48 and 96 in terms of 

virological success [13]. When analysed by baseline viral load (participants were stratified by baseline viral 

load at randomisation) there was no significant difference in virological response at baseline viral load 

>100,000 copies/mL at 48 weeks (OR for success on dolutegravir 1.57, 95% CI 0.83–2.97; P=0.17) but by 

week 96 there was a significant difference favouring dolutegravir (OR for success on dolutegravir 2.10,     

95% CI 1.17–3.75; P=0.01). 

SPRING-2 was not powered for a stratified viral load comparison but our analysis of the data showed a trend 

towards less virological failure on dolutegravir (OR 0.63, 95% CI 0.35–1.12) which was statistically significant 

at week 96 (OR 0.48, 95% CI 0.28–0.82). We were unable to analyse virological failure by baseline viral load 

as these data were not available. There was a trend towards less virological failure with resistance on 

dolutegravir but confidence intervals were wide (at week 48: OR 0.13, 95% CI 0.01–2.61; at week 96:          

OR 0.13, 95% CI 0.01–2.47). Other critical outcomes were similar between raltegravir and dolutegravir.  

In summary, raltegravir is recommended only in certain clinical scenarios based on the underperformance in 

terms of virological success for raltegravir compared to dolutegravir among people with a baseline viral load 
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>100,000 copies/mL and the higher risk of virological failure at week 96, along with a numerically higher risk 

of resistance development which related to its demonstrably low-genetic barrier [14]. 

5.3.3 Darunavir/ritonavir  

In the randomised open-label Phase 3b FLAMINGO study, darunavir/ritonavir was compared with 

dolutegravir given in combination with investigator-selected tenofovir DF/emtricitabine or abacavir/ 

lamivudine [7]. 

Dolutegravir demonstrated superior overall efficacy compared with darunavir/ritonavir in FLAMINGO (OR for 

success at 48 weeks 1.08, 95% CI 1.01–1.17; P=0.03) [7]. Superiority for virological success was maintained at 

week 96 (OR 1.92, 95% CI 1.27–2.91) [12]. The superior outcome related to a combination of fewer overall 

discontinuations and fewer discontinuations related to adverse events, however there was no difference in 

rates of virological failure and no instance of drug resistance in either arm. There were fewer 

discontinuations because of adverse events in those taking dolutegravir versus boosted darunavir at week 

48 (n=3 [1%] vs n=9 [4%]) and at week 96 (n=5 [2%] vs n=13 [5%]). However, in our analysis these numerical 

differences did not reach statistical significance at either timepoint. There were significantly more clinically 

serious adverse events in the dolutegravir arm (OR 2.00, 95% CI 1.05–3.80; P=0.03) at week 96. Three 

serious adverse events were deemed possibly drug related in the dolutegravir arm (tendon rupture, 

polyarthritis and suicide attempt) versus none in the darunavir arm. This numerical difference did not reach 

statistical significance in our analysis (OR 7.09, 95% CI 0.36–137.95; P=0.20).  

For the comparison between darunavir/ritonavir and raltegravir in the three-arm ACTG 5257 study [15], 

overall response was significantly higher for raltegravir (OR 1.83, 95% CI 1.16–2.89 at 96 weeks in favour of 

raltegravir; P=0.009). The corresponding proportion of people with an undetectable HIV RNA at 96 weeks by 

intention-to-treat analysis was 88.3% for atazanavir/ritonavir, 93.9% for raltegravir and 89.4% for 

darunavir/ritonavir. Although a higher proportion of people experienced virological failure on 

darunavir/ritonavir (OR 0.69 favouring raltegravir, 95% CI 0.51–0.94; P=0.02), individuals on raltegravir were 

more likely to develop resistance (OR 4.59, 95% CI 1.54–13.65; P=0.006) favouring darunavir/ritonavir for 

percentage of the total population with resistance. There were fewer discontinuations for toxicity in the 

raltegravir arm (8/603 vs 32/601 in the darunavir/ritonavir arm: OR 0.24, 95% CI 0.11–0.52); however, there 

were no significant differences for the critical outcomes of grade 3/4 clinical or laboratory adverse events, 

headache and diarrhoea. 

In summary, darunavir/ritonavir was inferior to dolutegravir in FLAMINGO, inferior to raltegravir in ACTG 

5257, has a high propensity for drug–drug interactions and was associated with a higher risk of CVD in one 



                                    BHIVA guidelines on antiretroviral treatment for adults living with HIV-1 2022 
 

  64 

cohort study, although this has not been observed in other studies [16-18]. Based on this, boosted darunavir 

is only recommended in certain clinical scenarios, such as TDR, same-day ART initiation or high risk of 

suboptimal adherence where a higher barrier to resistance is desired. 

5.3.4 Atazanavir/ritonavir 

ARIA was a randomised, open-label, Phase 3b non-inferiority study comparing atazanavir/ritonavir with 

dolutegravir conducted in women only [19]. Dolutegravir was administered as a fixed-dose combination  

with abacavir/lamivudine, while the PI was given with tenofovir DF/emtricitabine. This study demonstrated 

superiority of dolutegravir/abacavir/lamivudine with viral load <50 copies/mL at week 48 demonstrated      

in 82% of participants taking the dolutegravir-based regimen versus 71% taking atazanavir/ritonavir      

(mean difference 10.5%, 95% CI 3.1–17.8; P=0.005). This difference was mainly driven by lower rates of 

adverse event-related discontinuation (4% vs 7%) and virological non-response in the dolutegravir arm      

(16 vs 35 events, OR 0.42, 95% CI 0.22–0.78). In our analysis, there were significantly fewer grade 3/4 events 

in those taking dolutegravir.   

Given the higher rates of virological failure and grade 3/4 adverse events along with the lower virological 

success, the use of atazanavir/ritonavir can be considered only in those for whom a boosted PI is required 

and darunavir/ritonavir cannot be taken. 

5.3.5 Tenofovir DF/emtricitabine compared with tenofovir AF/emtricitabine 

In this analysis we considered Phase 3 randomised clinical trials. Two of the studies compared tenofovir 

DF/emtricitabine with tenofovir AF/emtricitabine in combination with elvitegravir/cobicistat, and one 

compared tenofovir DF/emtricitabine with tenofovir AF/emtricitabine in combination with darunavir/ 

cobicistat; all three were double-blind trials [20,21]. The open-label ADVANCE study also included a 

comparison of tenofovir DF with tenofovir AF. However, efavirenz was given with tenofovir DF only, meaning 

that adverse events in particular were significantly affected by the efavirenz component. As a result, 

ADVANCE was excluded from the GRADE analysis. 

In the GRADE analysis, a significant difference was seen only for the outcome of discontinuation for adverse 

events at week 48 (OR 1.97, 95% CI 1.08–3.59) and at week 96 (OR 1.88, 95% CI 1.08–3.26). In the trials in 

which elvitegravir/cobicistat was the third agent, discontinuation due to adverse events considered to be 

related to the study drug were very similar (tenofovir AF vs tenofovir DF: 7 [0.8%] vs 11 [1.3%] at week 48). 

However, a small number of participants discontinued tenofovir DF because of renal and bone events (four 

participants at week 48 and a further four at week 96) compared with none taking tenofovir AF. In the study 

in which darunavir/cobicistat was used as the third agent, adverse event-driven discontinuation was seen in 
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2% of those taking tenofovir AF versus 4% of those taking tenofovir DF at week 48. Renal adverse events 

were more common in those taking tenofovir DF (2% vs 6%) but none resulted in study drug discontinuation. 

Decreases in bone mineral density (BMD), increases in markers of renal tubular dysfunction and changes in 

estimated glomerular filtration rate (eGFR) are generally seen in all these trials, favouring tenofovir AF. 

These changes are small and of uncertain clinical significance for the majority of people living with HIV.  

Randomised trial data comparing continued tenofovir DF with switch to tenofovir AF/emtricitabine/ 

elvitegravir/cobicistat showed greater improvement in renal biomarkers in people at higher risk of chronic 

kidney disease (CKD) than those at lower risk [22].  

In conclusion, these differences between tenofovir AF and tenofovir DX are likely to have more clinical 

importance in people with established bone and/or renal disease, or in those with risk factors for these 

conditions where there is a desire to remove the risk of further drug-related deterioration.  

5.3.6 Use of abacavir in people with CVD risk factors 

An association between abacavir use and increased risk of myocardial infarction/CVD has been found in 

many, although not all, observational studies and some randomised controlled trials. The findings from 

observational studies have been most consistent for increased risk of CVD with recent exposure to abacavir. 

A systematic review and meta-analysis of 17 studies found overall relative risks of 1.54 (95% CI 1.37–1.73) 

for acute myocardial infarction and 1.61 (95% CI 1.48–1.75) for all CVD from recent exposure to abacavir 

[23]. The findings for cumulative exposure in this study were less clear. The populations included in the 

randomised controlled trials used to make recommendations for initial treatment in people living with HIV 

are too small, and with too low a risk for CVD, to draw conclusions about CVD outcomes compared with any 

other adverse event. Clinicians should assess CVD risk in people initiating treatment and weigh this carefully 

against other factors influencing treatment choice. We suggest that the use of abacavir is avoided in those 

with an estimated CVD risk of more than 10% (see Section 8.3 Cardiovascular and metabolic disease). 

5.3.7 Lamivudine versus emtricitabine in combination with tenofovir DX 

The 2015 BHIVA guidelines for the treatment of HIV-1-positive adults with antiretroviral therapy [1] 

recommended tenofovir DF/emtricitabine rather than tenofovir DF/lamivudine due to a lack of clear 

evidence and in the absence of tenofovir DF/lamivudine-containing fixed-dose combination. In addition, the 

longer intracellular half-life [24], more efficient incorporation into proviral DNA [25] and greater in vitro 

potency [26] of emtricitabine provided biological plausibility for this agent being preferred. 
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Since then, however: 

• WHO [27], DHHS [28] and EACS [29] guidelines recommend lamivudine and emtricitabine as 

interchangeable, where applicable; 

• A review of three randomised controlled trials directly comparing the safety and efficacy of lamivudine 

versus emtricitabine concluded that the two drugs are therapeutically interchangeable [30]; 

• An ATHENA cohort analysis showed no difference between lamivudine and emtricitabine in terms of 

virological response on PI-based ART over 5 years [31] and although emtricitabine was associated with 

better virological outcomes with first-generation NNRTI-based ART in the same cohort [32] this has not 

been replicated in trials of doravirine [11,12].  

Of note, lamivudine may confer some advantages over emtricitabine for some people in terms of tolerability 

[33], hyperpigmentation [34,35] and mitochondrial toxicity [36]. 

Fixed-dose combinations may limit choice; tenofovir AF-based products are available only in combination 

with emtricitabine, and the fixed-dose combination for doravirine is based on tenofovir DF/lamivudine. 

In conclusion, where clinically appropriate and feasible, lamivudine and emtricitabine can be considered 

interchangeable. 

5.4 Regimens not recommended first line compared to 2015 

guidelines 

5.4.1 Abacavir/lamivudine other than in combination with dolutegravir 

Abacavir/lamivudine is associated with higher rates of virological failure compared to tenofovir 

DF/emtricitabine with efavirenz or atazanavir/ritonavir [37], and is associated with a higher risk of CVD [38]; 

most modern studies have used tenofovir-based backbones. 

5.4.2. Atazanavir/ritonavir 

Ritonavir-boosted atazanavir was inferior to raltegravir for the combined endpoint in ACTG 5257, with a 

higher risk of adverse event-driven discontinuation in the same study [15]. Atazanavir/ritonavir was also 

inferior to tenofovir DF/emtricitabine/elvitegravir/cobicistat in WAVES [39], inferior to dolutegravir in ARIA 

[19] and associated with a higher risk of emergent CKD in D:A:D [40]. In addition, boosted ART is associated 

with a high risk of drug–drug interactions [41]. 
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5.4.3 Efavirenz  

Efavirenz was inferior to dolutegravir in SINGLE [6], with higher rates of suicidality [42,43] and more adverse 

events and adverse event-driven discontinuations than other recommended agents [6,11,44,45]. 

5.4.4 Rilpivirine 

Rilpivirine is non-inferior to efavirenz first line with lower rates of toxicity [46,47] but higher risk of 

resistance emergence at virological failure; food requirement and interaction with acid-reducing agents     

are considerations. 

5.4.5 Elvitegravir/cobicistat 

Cobicistat-boosted elvitegravir is non-inferior to efavirenz [48] and atazanavir/ritonavir [49], and superior   

to atazanavir/ritonavir in women [39]. Complexity of drug–drug interactions with relatively high risk of 

resistance emergence at virological failure are considerations [48]. 

 

5.5 What to start in the context of TDR 

Recommendations 

• Standard genotypic resistance testing (of reverse transcriptase and protease) is recommended in ART-

naïve individuals (GPP). 

• Baseline integrase resistance testing should be considered in addition (GPP) if: 

o Any major mutations to other drug classes are detected or  

o If diagnosis is made in pregnancy or 

o If there are other reasons to suspect transmitted integrase resistance (e.g. likely acquisition from 

a source with suspected or known integrase resistance). 

• We recommend that ART-naïve people living with HIV and evidence of TDR should start ART containing 

tenofovir DX or tenofovir AF with lamivudine or emtricitabine plus one of the following: dolutegravir, 

bictegravir or boosted darunavir (GPP). 

Auditable outcome 

• Proportion of individuals with TDR commencing an ART regimen containing dolutegravir, bictegravir or 

boosted darunavir. 
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Rationale 

Transmission of drug-resistant HIV has historically been associated with suboptimal virological responses to 

ART [50]. Genotypic resistance testing is therefore recommended prior to starting ART, ideally at the time of 

HIV diagnosis. The BHIVA guidelines for the routine investigation and monitoring of adult HIV-1-positive 

individuals recommend genotypic sequencing of the reverse transcriptase and protease genes but not, at 

the time of writing, the integrase gene [2]. If transmitted integrase resistance is a concern, for example 

where there is major drug resistance to other classes of ARV agents, then sequencing of the integrase gene 

should also be considered at baseline. 

The rationale for these recommendations comes from the TDR prevalence in 2016 in the UK [51]. Of        

3182 baseline tests, 9.6% had at least one mutation; 4.2%, 4.1% and 2.2% of samples had at least one 

mutation that conferred resistance to NRTI (mainly single thymidine analogue mutations), NNRTI (most 

commonly K103N [2.7%] and G190A [0.5%]) and PI (most commonly L90M [0.8%] and M46L [0.5%]) 

respectively. Baseline integrase sequencing is performed infrequently in routine clinical practice in the UK, 

but informative data come from a study of 655 individuals with recently acquired HIV between 2014 and 

2016 [52]. Using ultradeep sequencing, no major integrase resistance mutations were identified at high 

variant frequency (>20%), although a few low-frequency variants of doubtful clinical significance were 

observed [52]. The transmission of multidrug-resistant HIV variants is rare and resistance testing alongside 

expert opinion can guide treatment choices in such cases.  

There are no published prospective clinical trials comparing different ART regimens in the presence of TDR. 

Thus, recommendations are based on extrapolation from other clinical studies. It was previously considered 

that thymidine analogue mutations reduced tenofovir DF sensitivity, but accumulating evidence from trials 

of second-line therapy demonstrate that the use of tenofovir DF as part of a second-line regimen is highly 

effective even in the presence of multiple thymidine analogue mutations acquired during first-line ART     

[53-56]. The M184V/I mutations, which confer high-level resistance to emtricitabine/lamivudine, are rarely 

detected in baseline resistance samples. Where M184V/I mutation is present (in the absence of 

compensatory mutations) [57], their high fitness cost results in their rapid disappearance to undetectable 

levels [58].  

The second-generation INSTIs dolutegravir and bictegravir have a high-genetic barrier to resistance when 

compared to raltegravir and elvitegravir [6,8,9,13]. Treatment-emergent resistance has been reported very 

rarely in individuals receiving dolutegravir- or bictegravir-based initial therapy [59,60]. As noted above, 

transmitted integrase resistance was rare in 2014–2016 but ongoing surveillance and updated analysis of the 

prevalence of INSTI TDR is warranted as the use of INSTIs has increased since that time.  
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Similarly, boosted darunavir has a high-genetic barrier to resistance and a low rate of treatment-emergent 

resistance. Darunavir-based therapy, in combination with NRTIs, was non-inferior to dolutegravir-based ART 

when used as second-line treatment in patients with extensive resistance following virological failure with an 

NNRTI-based initial regimen [56].  

The lower barrier to development of resistance in the NNRTI class means that an NNRTI-based regimen is 

not recommended where NRTI or NNRTI TDR is detected. 

The evolution of treatment guidelines towards recommended regimens that include two NRTIs and a third 

agent with a high-genetic barrier as first-line ART means that such regimens are likely to be highly active in 

patients with TDR.   

It is therefore recommended that the following regimens should be considered for initiation of therapy for 

people living with HIV in the presence of TDR: 

• Dolutegravir plus tenofovir DF/tenofovir AF plus emtricitabine/lamivudine 

• Boosted darunavir plus tenofovir DF/tenofovir AF plus emtricitabine/lamivudine 

• Bictegravir/tenofovir AF/emtricitabine 

We do not recommend dolutegravir/lamivudine as initial therapy where there is TDR. 

 

5.6 What to start in the context of rapid ART initiation 

Recommendation 

• We recommend that where ART is commenced prior to baseline resistance testing, a regimen 

containing tenofovir DX or tenofovir AF with lamivudine or emtricitabine plus one of the following 

should be used: dolutegravir, bictegravir or boosted darunavir (GPP).  

 
 
For the purpose of these guidelines, rapid ART is defined as situations in which ART is started without 

available baseline resistance testing. Where rapid ART is indicated or preferred, we advise a cautious 

approach by recommending the same regimens as for first-line therapy in the context of TDR (see        

Section 5.5 What to start in the context of TDR): 

• Dolutegravir plus tenofovir DF/tenofovir AF plus emtricitabine/lamivudine or bictegravir/tenofovir     

AF/emtricitabine  

• Boosted darunavir plus tenofovir DF/tenofovir AF plus emtricitabine/lamivudine 
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There is a paucity of data regarding optimal initial regimens for rapid ART; two single-arm studies conducted 

in the USA have been published. The DIAMOND study investigated 

darunavir/cobicistat/emtricitabine/tenofovir AF as an initial regimen within 14 days of diagnosis without 

baseline results [61]. At week 48, 89% of the 109 participants had a viral load <50 copies/mL and none 

needed to change ART once baseline resistance tests were available. There were no protocol-defined 

virological failures, no serious adverse events, one adverse event-driven discontinuation and high treatment 

satisfaction scores. The STAT study investigated dolutegravir/lamivudine in a test-and-treat strategy for 

newly diagnosed individuals [62], also within 14 days of diagnosis without access to baseline results. 

Treatment modification was necessary for eight of 131 participants (6%): five due to hepatitis B co-infection 

and one because of baseline M184V, one due to rash and one due to participant choice. At week 24, 78% of 

all participants and 92% of the 111 with available data achieved a viral load <50 copies/mL. 

Bictegravir/tenofovir AF/emtricitabine was investigated in the context of rapid ART in the FAST study, a 

single-arm, open-label trial [63]. 

INSTIs yield more rapid viral suppression than other antiretroviral classes [7,64]. 

It is important that when full baseline assessment has been undertaken, ART should be reviewed in line with 

these guidelines and, where appropriate, other prescribing policies. 

 

5.7 What to start in the context of very high viral load 

Recommendations 

• We suggest that three-drug ART combinations characterised by a high barrier to resistance are initiated 

or re-initiated in people with very high viral loads (>500,000 copies/mL) (Grade 2B). 

• We suggest tenofovir DX or tenofovir AF plus lamivudine or emtricitabine plus dolutegravir or 

bictegravir or boosted darunavir are used (GPP). 

Auditable outcome 

• Proportion of individuals with a very high viral load commencing an ART regimen containing 

dolutegravir, bictegravir or boosted darunavir. 

 

Rationale  

The goal of ART in individuals presenting with a very high viral load is to suppress plasma HIV RNA to 

undetectable levels to minimise the risk of disease progression as soon as possible and realise the benefits in 
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terms of preventing HIV transmission. Hence, individuals should be encouraged to initiate or re-initiate 

therapy as soon they are ready. It may take longer to reach an undetectable level from a high baseline viral 

load and a large reservoir is associated with slower suppression [65-69]. This should be considered when 

counselling patients and interpreting results. 

Clinical trial data regarding the treatment of HIV infection with very high viral load are limited. However, 

three-drug ART combinations characterised by a high barrier to resistance because they contain 

dolutegravir, bictegravir or boosted darunavir have been shown to lead to the achievement and 

maintenance of an undetectable viral load [7]. A potential advantage of INSTI-based ART is more rapid viral 

suppression [7] and a lower risk of drug–drug interaction [70].  

A cohort analysis from Switzerland demonstrated that a baseline viral load >100,000 copies/mL was 

associated with a higher risk of treatment failure among individuals commencing first-line INSTI-based ART 

[67]. About two-thirds of people started dolutegravir-based ART (the study was undertaken before routine 

use of bictegravir) and among those with baseline viral load >100,000 copies/mL, dolutegravir was 

associated with faster viral suppression than raltegravir (P<0001).  

ART combinations containing more than three active drugs have not shown a benefit in terms of 

achievement and maintenance of viral load <50 copies/mL versus three-drug regimens, though none of the 

12 studies in this meta-analysis specifically recruited participants with high baseline viral load [71].  

The importance of adherence in people starting or restarting ART with a high viral load needs to be 

underlined. As for all ART-naïve persons who are starting ART or for individuals who are restarting ART, the 

results of drug resistance testing should guide selection of the ART combination. However, ART can be 

initiated while awaiting confirmation of the resistance test result if deemed necessary (see Section 4.2  

Same-day ART initiation). 

 

5.8 What to start in people diagnosed with HIV on PrEP 

Given the increasing use of tenofovir DF/emtricitabine as PrEP, infection may be diagnosed in some 

individuals while they are taking tenofovir DF/emtricitabine PrEP or after a period of suboptimal PrEP intake. 

Therefore, in this setting, drug resistance results are particularly important. The ART combinations listed for 

rapid ART are recommended options while awaiting resistance testing results. If viral load is undetectable or 

low at the time of HIV diagnosis, one of these same combinations should be used. For more detail, see the 

BHIVA/British Association for Sexual Health and HIV (BASHH) guidelines on the use of HIV pre-exposure 

prophylaxis (PrEP) 2018 [72]. 
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In a London cohort, virological outcomes were described after rapid ART initiation (median 8 days) in           

47 people with recent or ongoing PrEP exposure [73]. The M184V mutation was common (detected in 30%) 

and all achieved viral suppression at week 24 with tenofovir DF or AF, plus emtricitabine plus dolutegravir, 

bictegravir or boosted darunavir.  

 

5.9 Switching ART in virological suppression 

Recommendations 

• We recommend that most people should be on a regimen that is preferred for first-line therapy or 

considered acceptable for switch/maintenance (GPP). 

• We recommend that, in individuals on suppressive ART regimens, consideration is given to differences 

in side effect profile, drug–drug interactions, dosing requirements and known/suspected drug 

resistance before switching any ART component (GPP). 

• We recommend particular caution when switching from a high-genetic barrier to a low-genetic barrier 

regimen in the presence of known or suspected resistance (Grade 1B). 

• When switching from an NNRTI there may be pharmacological considerations (see Section 6.2 

Pharmacology) (GPP). 

• In individuals with previous NRTI resistance mutations, we recommend against switching a boosted PI 

to an NNRTI or first-generation INSTI as the core agent (Grade 1B).  

• In individuals with any NNRTI resistance, we recommend not switching to NNRTI-based ART (GPP). 

• We recommend review of ART at least annually (GPP). 

• Where an individual is on a non-recommended regimen, we recommend regular review and clear 

documentation of rationale (GPP). 

• We recommend people are reassured that they can switch back to their original regimen, if preferred 

and clinically appropriate (GPP). 

• Abacavir should only be considered for people who are HLA B*5701 negative (Grade 1A). 

• Due to associations with long-term toxicity and potential harm of drug–drug interactions, switching 

from a PI to an INSTI or NNRTI is advised where clinically appropriate (GPP). 

 

Auditable outcome  

• Proportion of individuals with documented previous NRTI resistance who have remained suppressed 

after switching ART. 
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Rationale 

In individuals on fully virally suppressive regimens, switching components of the ART combination may be 

considered for several reasons, including: management of ARV drug toxicity or intolerance, more convenient 

dosing, to reduce pill burden, management of potential drug–drug interactions, individual preference and 

cost [74]. Guidance on the management of drug toxicity of individual ARVs is not within the scope of these 

guidelines. Guidance on interventions to support adherence including once-daily dosing and fixed-dose 

combinations is addressed in Section 6.1 Adherence, and pharmacological considerations on switching ARVs 

is discussed in Section 6.2 Pharmacology. 

Switching ART should not be at the cost of virological efficacy. The key principles of switching ART, and which 

regimens are considered acceptable for switching or continuing in people already stable on those regimens, 

are summarised in the following section. Of note, all options recommended for first-line ART are also 

suitable for use in the context of suppressed switch if considered clinically appropriate and acceptable to the 

individual concerned. 

5.10 Suppressed switch or maintenance 

All regimens recommended for first-line ART are also recommended for suppressed switch or maintenance. 

In addition, the following regimens are also acceptable (see Table 5.2). 

Table 5.2 Recommendations for choice of ART for suppressed switch or maintenance 

Acceptable for switch or to continue where clinically appropriate 

Where feasible, lamivudine and emtricitabine are considered interchangeable 

NNRTI-based three-drug regimens 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine plus 
doravirine  

 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine plus 
rilpivirine 

 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine plus efavirenz 

Maintenance only; not recommended 
routinely for switch due to risk of 
neuropsychiatric toxicity, unless considered 
most clinically appropriate option 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine plus 
nevirapine 

Maintenance only; not recommended 
routinely for switch due to small risk of 
severe toxicity 
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INSTI-based three-drug regimens 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine with 
dolutegravir 

 

Tenofovir AF/emtricitabine/bictegravir  

Tenofovir DX/emtricitabine/elvitegravir/cobicistat 
or tenofovir AF/emtricitabine/elvitegravir/ 
cobicistat 

Improvements in renal/bone biomarkers for 
tenofovir AF compared to tenofovir DF are 
most evident in the context of boosted ART 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine with 
raltegravir 

 

PI-based regimens 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine with 
atazanavir/ritonavir or atazanavir/cobicistat 

Where resistance necessitates a PI; 
improvements in renal/bone biomarkers for 
tenofovir AF over tenofovir DF are most 
evident in the context of boosted ART. 
Atazanavir and tenofovir DX are both 
associated with renal toxicity 

 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine with 
darunavir/ritonavir or darunavir/cobicistat 

Tenofovir DX/emtricitabine or tenofovir AF/ 
emtricitabine or abacavir/lamivudine with 
lopinavir/ritonavir 

Two-drug regimens 

Dolutegravir/lamivudine  

Dolutegravir/rilpivirine Studied only in suppressed switch; high risk 
of NNRTI resistance at virological failure 

Cabotegravir plus rilpivirine injectable Studied only in suppressed switch; high risk 
of NNRTI and INSTI resistance at virological 
failure 

Raltegravir with darunavir/ritonavir or 
darunavir/cobicistat 

Underperformed at viral load >100,000 
copies/mL and CD4 count <200 cells/mm3 
when used first line 

Dolutegravir with darunavir/ritonavir or 
darunavir/cobicistat 

Studied only in suppressed switch 

Lamivudine or emtricitabine with 
darunavir/ritonavir or darunavir/cobicistat or 
atazanavir/ritonavir or atazanavir/cobicistat or 
lopinavir/ritonavir  

In the absence of known or suspected 
M184V/I. Several studies demonstrate non-
inferiority of lamivudine with a boosted PI. 
ATLAS-M demonstrated switch to 
lamivudine plus atazanavir/ritonavir was 
superior to continuing tenofovir 
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DX/emtricitabine plus atazanavir/ritonavir 
in people with viral suppression and no 
NRTI resistance 

ARVs that may play a role in specific circumstances 

Though not recommended routinely, there are some agents that may be used based on a need to 
deliver ART parenterally or an inability to otherwise create a suppressive regimen:  

• Zidovudine 

• Etravirine 

• Maraviroc 

• Enfuvirtide 

• Fostemsavir 

• Ibalizumab 

 

  

5.10.1 NRTI switch 

In the absence of NRTI resistance, abacavir/lamivudine, tenofovir DX/lamivudine, tenofovir DX/emtricitabine 

and tenofovir AF/emtricitabine can all be expected to deliver similar virological efficacy. In people who have 

experienced virological failure, NRTI choice should be guided by resistance testing; there is evidence that 

tenofovir is more likely to retain activity than abacavir in this context because the M184V mutation reduces 

abacavir susceptibility but leads to tenofovir hypersusceptibility [75].  

In general, switching from tenofovir DF to tenofovir AF is associated with improvements in renal and bone 

biomarkers and slight increases in triglycerides and total, LDL- and HDL-cholesterol, with minimal change in 

the total/HDL-cholesterol ratio. In the GS-109 study, 1436 people on one of four suppressive tenofovir 

DF/emtricitabine-based regimens were randomly assigned to continue or switch to tenofovir 

AF/emtricitabine/elvitegravir/cobicistat [76]. In terms of baseline ART, 32% were on elvitegravir/cobicistat, 

26% on efavirenz and 42% on boosted atazanavir (approximately two-thirds ritonavir-boosted and one-third 

cobicistat-boosted). Viral suppression at week 96 was significantly higher in the switch arm though as most 

individuals also switched third agent it is not possible to attribute this to the backbone switch and the 

difference was not driven by discontinuations for efficacy, adverse events or death. Three of six virological 

failures in the switch arm developed resistance compared to one of two virological failures in the continued 

ART arm. Hip and spine BMD remained stable or decreased in the continued ART arm and increased in the 

switch arm yielding a statistically significant difference at week 96, and a greater proportion of participants 

saw recovery from osteopenia or osteoporosis in the switch arm. It was difficult to interpret serum 
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creatinine changes in this study as most people in the switch arm switched to cobicistat for the first time 

which is associated with a rise in serum creatinine due to inhibition of creatinine secretion in the proximal 

tubule [77]. Excluding those on efavirenz (i.e. unboosted ART) at baseline, there was a small increase in eGFR 

in the switch group compared with minimal change on continued ART. Urine protein and albumin levels 

decreased in those who switched to tenofovir AF, regardless of baseline ART, and increased in the continued 

ART group with a statistically significant difference favouring switch at week 96. Lipid results were difficult to 

interpret as efavirenz is associated with a more negative impact on lipids than elvitegravir/cobicistat but 

first-line trials have demonstrated an advantage of tenofovir DF over tenofovir AF in terms of lipid fractions 

[78]. A single-arm study switching people with renal impairment (eGFR 30–69 mL/min) to tenofovir 

AF/emtricitabine/elvitegravir/cobicistat demonstrated maintained viral suppression, stable eGFR and 

improvements in proteinuria, markers of proximal tubule function and hip and spine BMD [79]. A cohort 

from the UK demonstrated significant improvement in eGFR slope in 357 patients who switched from 

tenofovir DX- to tenofovir AF-containing ARV regimens [80]. 

Switching from tenofovir DF, and to a lesser degree abacavir, to tenofovir AF is associated with an increase in 

weight. In a pooled analysis of 12 prospective clinical trials, virally suppressed people who switched from 

tenofovir DF or abacavir to tenofovir AF experienced significant weight gain at week 48 (+1.6 kg for tenofovir 

DF) [81]. In addition, switching from tenofovir DF to tenofovir AF was associated with a significantly higher 

risk of experiencing ≥10% weight gain at week 48 (OR 2.58, 95% CI 1.94–3.43). Two other studies 

demonstrated ≥2 kg weight gain at week 48 for people switching to tenofovir AF versus those staying on 

tenofovir DF: the randomised controlled trial GS-4030 [82] and the US OPERA cohort [83]. Most reported 

changes are likely to have resulted from the removal of the weight-restricting properties of the high 

tenofovir exposures achieved with tenofovir DF (see Section 8.3.3 Weight gain considerations). 

Studies switching from a two NRTI-based three-drug regimen to dolutegravir or boosted PI with one NRTI 

are summarised below. 

5.10.2 PI switch 

Most studies investigating switching within the PI class investigated now non-recommended or unboosted 

regimens. Due to the association with long-term toxicity [84,85] combined with the complexities and 

potential harm of drug–drug interactions secondary to ritonavir and cobicistat, switching from a PI to an 

INSTI or NNRTI is advised where clinically appropriate. 

Careful attention should be paid to any likely or known resistance and particular caution is advised when 

switching to a low-barrier regimen as illustrated by the SWITCHMRK results [14]. In the randomised 



                                    BHIVA guidelines on antiretroviral treatment for adults living with HIV-1 2022 
 

  77 

SWITCHMRK study, switching to raltegravir with at least two NRTIs failed to show non-inferiority to 

continued PI-based ART in participants who may have experienced prior virological failure. The ODIS study 

yielded similar results [86]; individuals suppressed on PI-based therapy with prior NRTI resistance 

experienced much higher rates of virological failure on switching to once- or twice-daily raltegravir than 

those with no NRTI resistance (16.2% vs 0.7%; P<0.001). By contrast, the SPIRAL study showed switching to 

raltegravir to be non-inferior to continued boosted PI with two NRTIs, with significant improvements in lipid 

parameters; the difference between the results from the SPIRAL, ODIS and SWITCHMRK studies may be 

explained by risk of NRTI resistance and duration of viral suppression prior to study entry. One randomised 

controlled trial assessed switching from a PI to cobicistat-boosted elvitegravir in people with viral 

suppression (excluding individuals with a history of virological failure or resistance to tenofovir DF or 

emtricitabine) and found that suppression was maintained and the regimen was well tolerated [87].  

In STRATEGY-PI, virally suppressed people on a ritonavir-boosted PI with emtricitabine plus tenofovir DF 

were randomly allocated to switch to coformulated tenofovir DF/emtricitabine/elvitegravir/cobicistat or to 

continue their existing regimen [88]. Exclusion criteria included any history of virological failure, and all 

participants were required to have a pre-ART resistance test demonstrating an absence of NRTI mutations. 

Around 40% of participants were on atazanavir, 40% on darunavir and the remainder on older PIs; virological 

efficacy was proven, indeed the switch arm demonstrated statistically superior virological outcomes. Minor 

improvements in lipids were observed, most notable in those on lopinavir/ritonavir at baseline. Switching 

from boosted-darunavir or boosted-atazanavir to tenofovir AF/emtricitabine/bictegravir in virally 

suppressed, INSTI-naἴve people with no documented resistance to abacavir, lamivudine, emtricitabine or 

tenofovir was investigated in the randomised, open-label GS-1878 trial [89]. Switching to bictegravir-based 

ART demonstrated non-inferior virological efficacy; lipid improvements were observed in those switching 

from abacavir-based ART but not those switching from tenofovir DF, presumably because the benefit of 

switching off a boosted PI was balanced by the lipid increase when switching from tenofovir DF to tenofovir 

AF. There are limited data to support switching to tenofovir AF/emtricitabine/bictegravir in the context of 

NRTI resistance [90] but this is only in the context of viral suppression and studies have tended to combine 

known genotypic resistance with mutations detected on proviral sequencing which may not have the same 

clinical implications. By contrast, dolutegravir has been studied in people on failing first-line NNRTI-based 

ART and shown to be superior to lopinavir/ritonavir in DAWNING and non-inferior to darunavir/ritonavir in 

NADIA. A small proportion (about 8%) of people in the TANGO and SALSA trials (both investigating switch 

from a suppressive three-drug regimen to dolutegravir/lamivudine) were on a boosted PI at baseline, mainly 

darunavir, and demonstrated maintained efficacy. There are no published trials specifically investigating 

switching from a boosted PI to dolutegravir. 
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Previous treatment failure on an NRTI-containing regimen has also been associated with an increased risk of 

virological failure when switching from a PI- to an NNRTI-based regimen [91]. One randomised controlled 

trial has assessed the switch from PI to once-daily etravirine in people with HIV RNA suppression [92] and no 

participants presented with virological failure through to 48 weeks. In the SPIRIT study, switching in 

virological suppression to rilpivirine from PI-maintained suppression was safe and, with or without K103N, 

had a high response rate [93]. People on a suppressive boosted PI plus two-NRTI regimen were randomly 

assigned to continue current ART or switch to a fixed-dose combination of tenofovir DF/emtricitabine/ 

rilpvirine [94]. Importantly, participants were required to have a pre-ART resistance test demonstrating no 

mutations conferring resistance to study drugs; switching to the NNRTI regimen was non-inferior to 

continued boosted PI and yielded significant lipid improvements. The randomised DRIVE-SHIFT study 

investigated continued ART versus switching to doravirine/lamivudine/tenofovir DF in people suppressed on 

ritonavir- or cobicistat-boosted PI (atazanavir, darunavir or lopinavir), cobicistat-boosted elvitegravir or an 

NNRTI (efavirenz, nevirapine or rilpivirine), each in combination with two NRTIs [95]. Eligible participants 

were required to have been virally suppressed for at least 6 months with no history of virological failure and 

switching to doravirine was non-inferior to continued ART. For individuals without previous NRTI or NNRTI 

resistance mutations, switching from a boosted PI to any of the currently licensed NNRTIs is likely to 

maintain virological efficacy and choice of NNRTI will depend on side effect profile, tolerability and individual 

preference. For individuals with known NNRTI mutations that are not predicted to impact susceptibility to a 

given NNRTI there are insufficient data to make a recommendation. A total of 24 patients in the SPIRIT trial 

had a history of the K103N mutation and the majority maintained viral suppression (one experienced 

virological failure with emergent NNRTI and NRTI resistance and one had no data in the window at week 48) 

[94]. DRIVE-BEYOND was designed to investigate the efficacy of doravirine/lamivudine/tenofovir DF in  

virally suppressed people with selected NNRTI resistance mutations (K103N, Y181C or G190A), none of 

which are predicted to impact doravirine susceptibility [96]. Unfortunately, only 10 people were recruited 

after more than a year and the trial was terminated early; all eight and seven participants who reached 

week 48 and week 96, respectively, maintained suppression but the sample size is far too small to draw 

meaningful conclusions. Therefore, we suggest not switching to NNRTI-based ART in the context of any 

NNRTI resistance. 

5.10.3 NNRTI switch 

Small studies investigating switching from efavirenz to alternative NNRTIs have demonstrated maintained 

virological efficacy with improvements in neuropsychiatric symptoms and lipid parameters [97,98].  
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STRATEGY-NNRTI investigated a randomised switch to tenofovir DF/emtricitabine/elvitegravir/cobicistat 

versus continued NNRTI/two NRTI-based ART, with most participants on efavirenz at baseline [99]. The 

switch strategy was non-inferior from a virological efficacy perspective and, among people switching off 

efavirenz, was associated with improvements in CNS symptoms. 

The TANGO and SALSA trials (both investigating switching from a suppressive three-drug regimen to 

dolutegravir/lamivudine) recruited some participants on an NNRTI at baseline: 13–14% in TANGO (12% were 

on rilpivirine) and 50% in SALSA (31% were on efavirenz). Efficacy was maintained but it is not possible to 

draw specific conclusions because of the absence of specific subanalyses or switch trials restricted to people 

on an NNRTI. 

5.10.4 Integrase switch 

The majority of TANGO participants (around 75%) were on coformulated tenofovir AF/emtricitabine/ 

elvitegravir/cobicistat at baseline; switch to dolutegravir/lamivudine was associated with maintained 

virological efficacy and improvements in lipids and insulin sensitivity at week 48. Insulin sensitivity benefits 

were not maintained at later timepoints. 

Approximately 40% of SALSA participants were on an INSTI at baseline: 17% dolutegravir, 10% elvitegravir/ 

cobicistat, 10% bictegravir and 2% raltegravir. Again, virological efficacy was maintained but it is difficult to 

draw additional conclusions in the absence of specific subgroup analyses. 

In GS-4030, people on a suppressive regimen of dolutegravir with tenofovir AF/emtricitabine or tenofovir 

DF/emtricitabine were randomly allocated to tenofovir AF/emtricitabine/bictegravir or tenofovir 

AF/emtricitabine plus dolutegravir (i.e. some people remained on the same backbone, some switched from 

tenofovir DF to tenofovir AF, some continued dolutegravir and some switched to bictegravir) [82]. 

Maintained viral suppression rates, despite limited historical and proviral DNA evidence of NRTI resistance in 

some participants, were high and the only notable difference was greater weight gain in those switching 

from tenofovir DF to tenofovir AF compared to those already on tenofovir AF at baseline. Conversely weight 

change was similar in virally suppressed people continuing tenofovir AF-based ART compared to those 

switching to dolutegravir/lamivudine in TANGO at week 48 [100]. In SALSA, a greater increase in weight was 

observed in those switching from tenofovir DF-based ART to dolutegravir/lamivudine, with no difference in 

those switching from tenofovir AF [101]. 
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5.11 Two-drug oral regimens: switching in virological 

suppression 

Note: at the time of writing, two-drug regimens are not routinely recommended in pregnancy; please     

refer to the BHIVA guidelines for the management of HIV in pregnancy and postpartum for up-to-date 

guidance [3]. 

5.11.1 Preferred options   

5.11.1.1 Dolutegravir with lamivudine 

Recommendations 

• We recommend that ART can be switched to dolutegravir with lamivudine in people with virological 

suppression (Grade 1A) but this regimen is not suitable for those:  

o With a history of previous virological failure on an INSTI regimen or anti-retroviral resistance to 

lamivudine or INSTIs (Grade 1A); 

o With hepatitis B co-infection (Grade 1A); 

o At risk of hepatitis B who are not immune (GPP). 

 

Rationale 
 
The TANGO study recruited participants who had a stable, suppressed viral load and were treated with first-

line, three-drug ART combinations containing tenofovir AF/emtricitabine as the NRTI backbone [102]. In 

approximately two-thirds of participants, the third agent was elvitegravir/cobicistat and about three-

quarters were on a boosted regimen.  

Exclusions included any history of major NRTI or INSTI resistance, hepatitis B infection, opportunistic disease 

other than cutaneous Kaposi’s sarcoma with a CD4 count >200 cells/mm3 and severe hepatic impairment. 

Participants were randomly assigned to continue their standard regimen or to switch to 

dolutegravir/lamivudine. Non-inferiority of the two-drug regimen was demonstrated at week 48. There was 

only one virological failure (in the tenofovir AF/emtricitabine-based regimen group), and no emergent 

resistance was detected. Pro-viral DNA sequencing from baseline samples was undertaken and M184V was 

detected in four patients in the dolutegravir/lamivudine group (all of whom maintained viral suppression), 

but the clinical significance of proviral DNA detection is unclear. A slightly higher proportion of participants 
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taking the two-drug regimen discontinued treatment because of adverse events, but the total number of 

these discontinuations was small. 

Small but significantly different changes in metabolic parameters, such as lipids, were seen from baseline to 

week 48, favouring the two-drug regimen although when analysed by baseline ART this was limited to 

people on a boosted regimen [103]. Results out to week 144 were similar [104]. 

The SIMPL’HIV study was a randomised trial comparing dolutegravir/emtricitabine and continued standard 

three-drug regimens [105]. Participants were required to have an undetectable viral load for 6 months prior 

to study entry, but a single viral load of <200 copies/mL was permitted during this time. After recruitment 

had commenced, a protocol amendment allowed the recruitment of individuals with a history of transmitted 

M184V mutation. A total of 188 participants were randomly assigned to treatment and non-inferiority of the 

two-drug arm was demonstrated at week 48 with a viral load cut-off of <100 copies/mL. Only one 

participant, assigned to the continued three-drug arm, had a documented M184V mutation. Virological 

failure was rare, and no new resistance was detected. Of note, dolutegravir/emtricitabine is not available as 

a fixed-dose combination. 

Switching from a boosted PI to dolutegravir in virally suppressed people was investigated in TANGO [102] 

and SALSA [106]. TANGO excluded people with a history of major NRTI or INSTI resistance and SALSA 

excluded those who had previously switched therapy for suspected or confirmed virological failure. Both 

trials recruited people on a variety of regimens, and only 8% of participants in either trial were on a PI at 

baseline (mainly boosted darunavir); most TANGO participants were on elvitegravir/cobicistat-based ART 

and most recruited to SALSA were on an NNRTI (predominantly efavirenz). Both TANGO and SALSA 

demonstrated non-inferior virological efficacy. 

5.11.1.2 Dolutegravir with rilpivirine 

Recommendations 

• We suggest that ART can be switched to dolutegravir with rilpivirine in people with virological 

suppression (Grade 2A) but this regimen is not suitable for those: 

o With a history of previous virological failure or anti-retroviral resistance to any NNRTI or INSTI 

(Grade 1A); 

o With hepatitis B co-infection (Grade 1A); 

o At risk of hepatis B who are not immune (GPP). 
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Rationale 

Switching conventional three-drug treatment to dolutegravir with rilpivirine has been evaluated in the 

identically designed SWORD 1 and 2 open-label, randomised clinical trials [107]. Eligible individuals were 

required to be receiving first-line or second-line ART. They were also required to have an undetectable viral 

load for at least 6 months and no viral load measurement of ≥200 copies/mL in the preceding 6–12 months. 

Any standard three-drug combination was allowed as a comparator, however participants were excluded if 

they had any history of antiretroviral resistance or virological failure. Non-inferiority of the two-drug 

regimen compared with continued three-drug treatment was demonstrated at week 48. 

Drug-related neuropsychiatric adverse events were more common in the dolutegravir/rilpivirine arm, as 

were headache and diarrhoea. These side effects were responsible for the somewhat larger number of 

participants who discontinued dolutegravir/rilpivirine (total adverse events leading to discontinuation:   

n=17 [3%] for dolutegravir/rilpivirine; n=3 [1%] for continued three-drug regimen). There were few 

virological failures in each arm and the development of only one minor NNRTI mutation in the 

dolutegravir/rilpivirine arm. Although longer-term follow-up is available in the SWORD studies, randomised 

comparison was only undertaken until week 48 and therefore longitudinal data for this regimen are limited. 

 

5.11.2 Acceptable in specific circumstances  

5.11.2.1 Boosted PI with lamivudine 

Recommendation 

• We suggest that three-drug boosted PI-based ART can be switched to two-drug boosted PI with 

lamivudine in people with virological suppression while taking into consideration that this regimen is 

not suitable for those with hepatitis B co-infection (Grade 1A). 

 No other oral two-drug regimens are recommended as switch strategies. 

 

Rationale 

Four randomised studies have compared the use of a boosted PI plus lamivudine versus a conventional 

three-drug regimen in patients with a suppressed viral load [108-111]. 

In the DUAL-GESIDA 8014-RIS-EST45 trial, darunavir/ritonavir plus lamivudine was found to be non-inferior 

to continued darunavir/ritonavir plus two NRTIs in individuals with no history of darunavir or lamivudine 

resistance [108]. 
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The ATLAS-M trial showed that atazanavir/ritonavir plus lamivudine was non-inferior (and superior in a    

post hoc analysis) to continued atazanavir/ritonavir plus two NRTIs [109]. 

In the SALT study, switching to atazanavir/ritonavir plus lamivudine was non-inferior to continuing 

atazanavir/ritonavir plus two NRTIs in individuals suppressed on standard triple ART with no history of 

virological failure [110]. 

The OLE study demonstrated that lopinavir/ritonavir plus lamivudine was non-inferior to continued 

lopinavir/ritonavir plus two NRTIs in individuals with no history of virological failure on, or resistance to, 

lamivudine or lopinavir [111]. 

In general, non-PI-based ART is the option of choice but in individuals where a PI-based regimen is preferred, 

in the absence of hepatitis B co-infection, virological failure or lamivudine resistance, a boosted PI plus 

lamivudine can be used. 

 

5.12 Two-drug injectable regimens: switching in virological 

suppression 

Currently only one long-acting ART regimen is approved: long-acting cabotegravir/rilpivirine. 

Recommendations 

• We recommend that long-acting cabotegravir/rilpivirine can be used in people who: 

o Face challenges taking daily oral ART (GPP) and  

o Have been virally suppressed to <50 copies/mL for at least 6 months (Grade 1A) and 

o Have no known or suspected NNRTI or INSTI resistance (Grade 1A) and 

o Have no history of virological failure or unplanned treatment interruption on NNRTI- or INSTI-

containing ART (Grade 1A) and 

o Have no history of INSTI monotherapy (GPP) and 

o Can commit to 2-monthly attendance for injections (GPP) and 

o Accept the risk of virological failure and resistance despite complete adherence and the potential 

implications for U=U (GPP) and 

o Have a body mass index (BMI) of <30 kg/m2 AND non-A1/6 subtype if baseline resistance is 

unavailable (Grade 1A) and 

o Do not need a tenofovir-containing regimen for the treatment or prevention of hepatitis B       

(Grade 1A). 

• We recommend that long-acting cabotegravir/rilpivirine can be continued in people who: 
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o Have received long-acting cabotegravir/rilpivirine in a clinical trial (GPP); 

o Are on long-acting cabotegravir/rilpivirine as part of a compassionate access or named patient 

programme (GPP). 

• We recommend the following viral load monitoring: 

o Two-monthly HIV RNA quantification (Grade 1A); 

o Prompt recall for repeat testing and resistance testing if viral rebound occurs (GPP). 

 

Rationale 

The initial registrational trials, ATLAS [112] and FLAIR [113], compared monthly long-acting 

cabotegravir/rilpivirine with continued oral therapy in virally suppressed people. Both trials demonstrated 

non-inferiority of injectable therapy for the primary endpoint of virological failure and key secondary 

endpoint of virological success. ATLAS-2M compared monthly long-acting cabotegravir/rilpivirine to a            

2-monthly dosing schedule, demonstrating non-inferiority for the same primary and secondary endpoints at 

weeks 48 and 96 [114]. There have been no direct comparisons of 2-monthly long-acting cabotegravir/ 

rilpivirine versus oral therapy. HIV RNA quantification was performed at each visit in the trial so, until trial 

and/or real-world evidence emerges to support otherwise, we recommend viral load monitoring at all visits 

and prompt recall for repeat testing and resistance testing if viral rebound occurs.  

The European Medicines Agency granted approval to both the monthly and 2-monthly long-acting 

cabotegravir/rilpivirine schedules, however the manufacturer is marketing only the 2-monthly option in the 

UK [115,116].  

It is important to note that the risk of virological rebound was numerically higher in the 2-monthly arm of 

ATLAS-2M, though not statistically significant, and that most people experiencing virological failure develop 

two-class resistance. The reported virological failure rates in the 2-monthly arm of ATLAS-2M are 

approximately 1 in 70 at year 1, 1 in 60 at year 2 and 1 in 40 at year 3 [117]. Although the risk of virological 

failure is likely to be lower in people with no baseline NNRTI resistance-associated mutations, non-subtype 

A1/6 HIV and a BMI <30 kg/m2, these factors do not predict all cases of virological failure [118] so we include 

maximum risk based on ATLAS-2M results; these estimates will be refined as more data emerge. 

The advent of long-acting treatment is an important milestone in the evolution of ART. However, it is 

important to acknowledge that long-acting cabotegravir/rilpivirine has been investigated only in the context 

of viral suppression in a highly selected population and that data in more complex populations, including 

those with a history of virological failure or treatment interruption, are limited. Identifying people with 

adherence difficulties plus viral suppression may be challenging. 
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5.12.1 Service capacity 

The introduction of long-acting cabotegravir/rilpivirine will have major implications for services, in terms of 

staffing and the time required to support people to follow the strict dosing schedules. Although impact on 

services was included in the cost-effectiveness analyses undertaken by national approval bodies, there will 

be no extra funding for those costs, nor for the provision of pre-emptive supplies of oral bridging therapy 

should these be deemed necessary. It is worth noting that the estimated staff resource used to model     

costs in the National Institute for Health and Care Excellence (NICE) technology appraisal was 15 minutes of 

band 5 nurse time [119]. 

We recommend a careful approach to initial use of long-acting cabotegravir/rilpivirine, recognising: 

• The lack of data in a real-world setting; 

• The consequences of virological failure (and the likelihood of dual-class resistance when it occurs); 

• The variable capacity of services to deliver 2-monthly injections at a time when many are still 

relatively constrained secondary to the impact of COVID-19 (this may change over time and 

injectable ART implementation may become more feasible with reduced COVID-19 constraints and 

increased staff availability and experience).  

Services should therefore prioritise people most in need of injectable ART, who also meet the appropriate 

criteria, and ensure that staff are suitably trained to discuss the key data and support people living with HIV 

in making decisions about the suitability of long-acting cabotegravir/rilpivirine for them. Identifying people 

who struggle to manage daily pill taking but have managed to maintain viral suppression may be challenging. 

Patients should be confident that they can commit to 2-monthly injection appointments. We suggest that 

clinical services develop standard operating procedures to deliver injectable treatment, given the likely 

gradual accrual of people using this treatment and the need to schedule regular visits. There should be clear 

pathways to manage recall, missed appointments, cold chain requirements and the need for observation 

after injection administration.  

While building capacity it may be reasonable for services to focus initially on the following groups for access 

to long-acting cabotegravir/rilpivirine: 

• Those most in need: 

o People who are known to have or who express major psychological barriers to daily pill taking 

o People unable to take oral medication 

o People who describe a concerning adherence pattern but remain virally suppressed 

o People who describe a real risk of stopping ART if they continue oral therapy; 
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• Those already receiving long-acting cabotegravir/rilpivirine as part of a clinical trial or compassionate 

access programme; 

• Clinics that have capacity and staffing to ensure that repeated, safe administration is possible (where 

individual services cannot meet the necessary requirement, they should work within their clinical 

networks to ensure equitable access) and have robust processes to manage and recall people who miss 

scheduled injection appointments. 

 

Recommended criteria for long-acting cabotegravir/rilpivirine use 

Based on the entry criteria for the ATLAS-2M trial, we recommend the following criteria for long-acting 

cabotegravir/rilpivirine use:  

• Viral suppression to <50 copies/mL for at least 6 months and 

• No known or suspected NNRTI or INSTI resistance and 

• No history of virological failure on an NNRTI- or INSTI-containing regimen and 

• No use of INSTI monotherapy and 

• Ability to commit to 2-monthly attendance for intramuscular injections and 

• Acceptance of a small risk of virological failure and resistance (approximately 1 in 70 at year 1 and          

1 in 60 at year 2) and the implication for U=U and 

• Where there are only one of the following: baseline rilpivirine polymorphisms, BMI >30 kg/m2 or 

subtype A6/A1, and 

• No requirement for a tenofovir-containing regimen for the treatment or prevention of hepatitis B. 

People should be counselled that: 

• Known or suspected resistance to the either drug or detectable viraemia are exclusions; 

• They will require an oral lead-in and then two deep gluteal intramuscular injections 1 month apart 

followed by deep gluteal intramuscular injections every 2 months in clinic; 

• Implementation work shows they can expect to spend 30–60 minutes in clinic at each visit; 

• Adherence is critical with a maximum +/– 7-day window for early/late administration; oral bridging can 

be used but should be considered an exception rather than routine; 

• In clinical trials, about 1 in 70 people on 2-monthly long-acting cabotegravir/rilpivirine experienced viral 

rebound at year 1, and 1 in 60 at year 2, despite 100% adherence, and most of those also developed 

resistance to one or both drugs. 

 



                                    BHIVA guidelines on antiretroviral treatment for adults living with HIV-1 2022 
 

  87 

Long-acting cabotegravir/rilpivirine and pregnancy 

There is limited information about injectable treatment in pregnancy so it is not a recommended option. 

Individuals wishing to conceive can remain on long-acting cabotegravir/rilpivirine. Those becoming pregnant 

on long-acting cabotegravir/rilpivirine should consult their physician and come to a joint decision on 

whether to continue. 

 

5.13 PI monotherapy  

Recommendation 

• We recommend against the use of PI monotherapy for routine ART (Grade 1A). 

Auditable outcome 

• Proportion of individuals on boosted PI monotherapy as an ART maintenance strategy and record         

of rationale. 

Rationale 

No new evidence has been considered for PI monotherapy; detailed guidance can be found in the 2015 

BHIVA guidelines for the treatment of HIV-1-positive adults with antiretroviral therapy [1]. 

PI monotherapy is associated with a small but significant increased risk of viral rebound compared to triple 

therapy (relative risk 0.95, 95% CI 0.9–0.99) although this was not associated with incident viral resistance, 

serious adverse events or compromised treatment options at 3-year follow-up [74,120-133]. We do not 

recommend PI monotherapy due to the higher risk of virological failure [134,135]. Clinicians might consider 

PI monotherapy in individuals who are unable to tolerate NRTIs due to toxicities or as a short-term measure 

to manage or bridge complex clinical scenarios (e.g. stopping certain NNRTI-containing regimens or 

managing toxicity, or overdose or acute illness). Where PI monotherapy is considered, darunavir/ritonavir 

(once or twice daily) or lopinavir/ritonavir (twice daily) should be used but with reintroduction of NRTIs if 

there is loss of virological control. Atazanavir/ritonavir monotherapy is not recommended because it has 

been associated with high rates of virological failure [136,137]. PI monotherapy is not recommended in 

individuals with active hepatitis B co-infection. 
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6 Supporting individuals on therapy  

6.1 Adherence  

Recommendations  

• We recommend that adherence and potential barriers to it are assessed and discussed with people 

living with HIV whenever ART is discussed, prescribed or dispensed (GPP).  

• Detailed adherence discussion is recommended when virological failure occurs (GPP). 

• We recommend that adherence support should address both perceptual and practical barriers to 

adherence (GPP).  

• Individuals experiencing difficulties with adherence should be offered additional support from staff 

within the multidisciplinary team with experience in adherence support and/or from organisations 

offering peer support (GPP). 

Auditable outcomes  

• Record in medical notes of discussion about and assessment of adherence and potential barriers, both 

before starting a new ART regimen and while on ART.  

• Record in medical notes of the provision or offer of adherence support.  

Rationale  

High levels of adherence are important to achieve and maintain viral suppression; there is a marked 

reduction in viral suppression for even modern regimens among people reporting lower adherence [1-3]. 

Data from men enrolled in the Multicenter AIDS Cohort Study demonstrated that suboptimal adherence, in 

the context of maintained viral suppression, was associated with higher levels of inflammation although 

there may be additional confounders associated with suboptimal adherence [4].  

In the era of recommending that ART is started as soon as someone is ready, there may be less time to 

prepare individuals for lifelong treatment, so clear and repeated adherence advice is essential. Consultation 

with members of the multidisciplinary team who have experience in adherence support, such as 

pharmacists, psychologists and specialist nurses, and/or peer support should be considered for all individuals 

starting ART, reporting adherence concerns or who have experienced virological failure. In this situation 

patients will require a discussion to establish possible causes of failure, done in a way not to apportion 

blame. They may need increased support as they will be concerned about possible resistance and    

switching therapy. 
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Non-adherence is best understood as a variable behaviour with intentional and unintentional causes. Most 

people taking medication are non-adherent some of the time. Unintentional non-adherence is associated 

with limitations in capacity or resources, which reduce the ability to adhere to the treatment as intended. 

Intentional non-adherence is the result of a decision informed by beliefs, emotions and preferences [5].  

Guidance on the monitoring of adherence to ART is available in the BHIVA guidelines for the routine 

investigation and monitoring of adult HIV-1-positive individuals [6]. As people may not raise adherence 

concerns, adherence should be checked routinely at every clinic visit. 

Community advocacy and peer support, including clinic-based peer support, are helpful in supporting an 

individual’s understanding and confidence around treatments. Community organisations in the UK have 

been instrumental in providing a range of information resources for people living with HIV as well as peer-

support services, including published and web-based information materials, telephone advice lines, 

treatment advocates and peer-support groups, working in collaboration with healthcare professionals. 

6.1.1 Barriers to adherence 

Careful review of factors that impact adherence should be undertaken prior to ART initiation or switch, 

particularly when switching for virological failure.  

Interventions to support adherence should be tailored to address specific relevant perceptual and practical 

barriers (see Section 6.1.2 Interventions to increase adherence to treatment). A three-step ‘perceptions and 

practicalities approach’ [7] may be helpful: 

• Identify and address any doubts about personal need for ART; 

• Identify and address specific concerns about taking ART;  

• Identify and address practical barriers to adherence.  

A review of factors associated with ART uptake and adherence in the UK, Canada and Australia showed that 

beliefs about the necessity, efficacy, convenience and side effects of ART all affect adherence; three main 

categories of barriers were identified: intrapersonal, interpersonal and extrapersonal [8] (Table 6.1). 

 

Table 6.1 Categories of barriers to ART uptake and adherence  

Intrapersonal Interpersonal Extrapersonal 

Risk of disclosure Not being connected to services Lack of care coordination 

Unwanted reminder of HIV status Negative perceptions of 
provider’s interpersonal skills, 
competency and confidentiality 

Sociodemographic characteristics 
(employment, poverty, migration 
status, age at diagnosis, urban vs 
rural location, housing, ethnicity 
and sexuality) 



                                    BHIVA guidelines on antiretroviral treatment for adults living with HIV-1 2022 
 

  101 

Perceived lack of HIV-related 
illness and negative beliefs about 
health benefits of ART 

Lack of provider 
recommendation to 
start/continue ART 

Comorbidities and drug 
interactions 

 

Low perceived readiness/self-
efficacy around ART adherence 

 Drug use 

Mental health symptoms and 
poor coping skills 

 Distance from clinic 

Lack of knowledge about 
treatment and care 

  

 

A 2019 web-based survey from 25 countries showed that the commonest reasons for missing ART five times 

or more within the past month were feeling depressed or overwhelmed, trying to forget about HIV and 

work-related concerns [9]. Correlates of suboptimal adherence included age under 50 years, education to 

high school equivalent or less, gastrointestinal side effects and privacy concerns. As people living with HIV 

age, the risk of multimorbidity increases; a systematic review revealed that, among people experiencing 

multimorbidity, non-adherence to medication for one condition did not necessarily extend to all conditions 

and, for example, people with HIV and TB reported higher adherence to medication for both conditions than 

those with HIV and chronic obstructive pulmonary disease [10]. The same study confirmed earlier findings 

from studies focused on HIV [11,12] demonstrating that depression is associated with lower adherence, and 

that stronger belief in medication necessity correlated with better adherence. 

6.1.1.1 Depression 

Although depression is consistently associated with lower medication adherence, one study showed that 

lower rates of viral suppression were mitigated by treatment for depression [13], consistent with an earlier 

study showing that adherence can be improved by treating depression [14]. We recommend screening for 

depression prior to ART initiation and regularly thereafter in line with BHIVA monitoring guidelines [6], as 

well as appropriate pathways for advice, referral and support as required. People living with HIV may benefit 

from being informed about the support options that are available to them locally, in line with the British 

Psychological Society/BHIVA/Medical Foundation for AIDS and Sexual Health standards for psychological 

support for adults living with HIV [15]. 

6.1.1.2 Alcohol and drug use 

Alcohol use, harmful or otherwise, is associated with lower ART adherence [16,17]. The importance of 

accurate information provision is highlighted by a study demonstrating that intentional non-adherence may 

be explained by the inaccurate belief that it is hazardous to drink alcohol when taking medications [18]. 

Similarly, recreational drug use has a negative impact on adherence and engagement in care [19] and 

concerns about interactions with HIV medication may drive intentional non-adherence [20]. Injecting drug 
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use can also be associated with worse HIV treatment outcomes but opioid substitution therapy, and its 

integration within HIV services, improves adherence, viral suppression and retention in care [21]. We 

recommend screening for alcohol and drug use prior to ART initiation and regularly thereafter in line with 

BHIVA guidelines for the routine investigation and monitoring of adult HIV-1-positive individuals [6], as well 

as appropriate pathways for advice, referral and support as required. 

6.1.1.3 Stigma  

Stigma is a key factor associated with negative outcomes and the Positive Voices survey showed that one in 

four people with HIV experienced at least one stigma-related event within healthcare settings [22]. Non-

disclosure of HIV status is associated with lower ART adherence [23] and peer support can foster 

improvements in self-esteem, confidence to share HIV status and ART adherence [22]. People living with HIV 

should be referred to the BHIVA standards and advised how to raise concerns if they experience stigma 

during their care [24]. 

6.1.1.4 Socioeconomic status 

The ASTRA study revealed that after adjustment for demographic factors, increasing financial hardship and 

lack of employment, homeownership, university education and a supportive network were associated with 

higher risk of virological rebound in ART-treated individuals [25]. Services refer individuals living with HIV to 

social support where necessary. 

6.1.2 Interventions to increase adherence to treatment  

NICE has published detailed guidance on the assessment and support of adherence to medication in people 

with chronic diseases; key recommendations for adherence support are shown in Box 6.1 [26]. 

 

Box 6.1. Summary of NICE guidance on adherence support [26] 

Assessment 

Recognise that non-adherence is common and that most individuals are non-adherent sometimes. 
Routinely assess adherence in a non-judgemental way whenever you prescribe, dispense and review 
medicines. The purpose of assessing adherence is not to monitor individuals but rather to find out 
whether they need more information and support.  

Make it easier for them to report non-adherence by: 

• Asking the question in a way that does not apportion blame;  

• Explaining why you are asking the question;  

• Mentioning a specific time period such as ‘in the past week’;  
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• Asking about medicine-taking behaviours such as reducing the dose and stopping and starting 

medicines. 

If individuals are not taking their medicines, discuss with them whether this is because of beliefs and 
concerns or problems related to the medicines (intentional non-adherence) or because of practical 
problems (unintentional non-adherence). 

Find out what form of support they would prefer to increase their adherence to medicines. 

Intervention 

Individuals may need support to help them make the most effective use of their medicines (e.g. further 
information and discussion, or practical changes to the type of medicine or the regimen). Any 
interventions should address the concerns and needs of each individual. Tailor any intervention to 
increase adherence to the specific difficulties with adherence the person is experiencing. 

Address any beliefs and concerns that result in reduced adherence. 

Interventions might include:  

• Suggesting that individuals record their medicine taking;  

• Encouraging them to monitor their condition;  

• Simplifying the dosing regimen;  

• Using alternative packaging for the medicine;  

• Using a multi-compartment medicines system. 

Side effects can be a problem for some. If this is the case you should:  

• Discuss how the individual would like to deal with side effects;  

• Discuss the benefits, side effects and long-term effects with the individual to allow them to make 

an informed choice;  

• Consider adjusting the dosage;  

• Consider switching to another medicine with a different risk of side effects;  

• Consider what other strategies might be used (e.g. timing of medicines).  

 

6.1.2.1 Dosing frequency  

An overview of systematic reviews of consumer-oriented medication interventions found that simplified 

dosing regimens improved adherence in the majority of studies in several reviews [27]. A review of 

adherence interventions for ART included 19 studies (6312 adult individuals). Average adherence was 

modestly higher with once-daily than twice-daily regimens (weighted mean difference 2.55%,                     

95% CI 1.23–3.87; P=0.0002) but virological suppression was similar. Both adherence and rates of 

suppression decreased over time, but adherence decreased less with once-daily than twice-daily dosing. 
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Lower pill burden was associated with both better adherence and virological suppression [28]. Of note, this 

was based on non-randomised comparisons so there is a potential for confounding. NICE [26] reviewed 

several randomised controlled trials of interventions to reduce dose frequency and found that adherence 

may increase with once-daily dosing but not in all studies. Once-daily dosing is a reasonable intervention to 

reduce unintentional non-adherence to ART but no corresponding impact on virological suppression has 

been observed.  

6.1.2.2 Fixed-dose combinations and single-tablet regimens 

There are several fixed-dose combinations of ARVs, including single-tablet regimens. No meta-analyses on 

whether fixed-dose combinations or single-tablet regimens improve adherence, compared to the same 

components with a greater pill burden, have been published for ART. A meta-analysis of nine randomised 

controlled trials and cohort studies in a range of diseases found that use of fixed-dose combinations was 

associated with a significant reduction in the risk of non-adherence; however, in the single randomised 

controlled trial of treatment for HIV included in the analysis, no significant difference in treatment failure 

between groups receiving a fixed-dose combination versus non-fixed-dose combination was observed [29]. A 

meta-analysis of cohort studies found that use of fixed-dose combinations for anti-hypertensive treatment 

was associated with increased adherence but with no improvement in blood pressure control [30]. A 

randomised trial conducted in New Zealand showed that fixed-dose combinations resulted in significantly 

better adherence to primary prevention for CVD [31].  

A retrospective study of a pharmacy database found no benefit in persistence on first-line ART for any fixed-

dose combination compared to separate agents [32]. In the ECHO and THRIVE studies, a lower virological 

response rate in individuals with baseline viral load of 100,000–500,000 copies/mL was observed for 

rilpivirine- versus efavirenz-based regimens when given as separate agents [33]; this finding was not 

replicated when rilpivirine- and efavirenz-based regimens were formulated as fixed-dose combinations in 

the preliminary 48-week results from the STaR study [34]. Although the use of fixed-dose combinations may 

have driven this apparent improvement in performance of rilpivirine, it may also have arisen due to the 

simpler once-daily regimens in STaR, other methodological differences or by chance.  

A potential advantage of single-tablet regimens is that they prevent individuals from preferentially adhering 

less closely to one component of a regimen than others. A minority of participants in one study did report 

such ‘differential’ adherence, but this was not associated with a difference in virological outcomes [35]. 

Differential adherence was also reported in an Italian observational study; however, the difference was small 

and may have been confounded by other factors [36]. 



                                    BHIVA guidelines on antiretroviral treatment for adults living with HIV-1 2022 
 

  105 

An observational study of outcomes following a switch from a fixed-dose combination of 

efavirenz/emtricitabine/tenofovir DF to multi-tablet regimens including swapping emtricitabine for 

lamivudine demonstrated maintained efficacy, and was safe and lower in cost [37]. A retrospective analysis 

of switching from fixed-dose combinations to separate components in the Balearic Islands found lower 

pharmaceutical cost but higher overall healthcare cost in the first year following the switch [38]. 

A systematic review and meta-analysis of single-tablet versus multi-tablet regimens demonstrated that 

single-tablet regimens are associated with significantly higher ART adherence levels at 95% and 90% 

thresholds. Findings from the systematic review showed that improved adherence results in an increased 

likelihood of achieving viral suppression in observational settings [39]. A French cohort analysis showed that 

first-line therapy with single-tablet regimens was associated with a longer time to treatment discontinuation 

than with multi-tablet regimens but when ART modification for simplification was not considered as a 

failure, single-tablet and multi-tablet regimens were similar [40]. 

Disadvantages of single-tablet regimens include cost, limited choice of regimens and the inability to adjust 

the dose for weight, renal impairment or drug–drug interactions. Although the licences for both lamivudine 

and emtricitabine as single components and within fixed-dose combination and single-tablet regimen 

preparations call for renal dose adjustment, there is evidence to support the use of higher doses in renal 

impairment. With dose adjustment based on eGFR, there is a risk of under dosing, particularly in the 

presence of drugs that inhibit tubular secretion of creatinine, and subsequent underestimation of eGFR. 

Studies have demonstrated good tolerability and minimal toxicity resulting from accumulation of either drug 

[41-46]. These data are limited and any decision to deviate from licensed dosing should be made based on 

the individual’s clinical circumstances including stage of renal failure, modality of renal replacement therapy 

and ability to manage complex administration including liquid formulations.  

In summary, fixed-dose combinations and single-tablet regimens support adherence to treatment, and this 

may reduce the risk of virological failure. However, the size of this effect is uncertain, and needs to be 

balanced against the potentially far lower cost of generic ARV agents. When considering the need for a fixed-

dose combination or single-tablet regimen, ARV pill burden should be considered in the context of 

concomitant medication taken for other conditions. 

6.1.3 Should the choice of first-line ART combination be affected by risk of non-adherence?  

Recommendation  

• Where there is clinical concern that doses may be missed intermittently, there is insufficient evidence 

to guide specific recommendations about ART choice. However, where there is a risk of frequent 



                                    BHIVA guidelines on antiretroviral treatment for adults living with HIV-1 2022 
 

  106 

treatment interruptions, higher barrier regimens may be associated with less frequent selection for 

drug resistance (Grade 2C). 

 

Rationale  

Clinicians are poor at predicting adherence to ART [47-50]. The consequences of low adherence depend on 

drug pharmacokinetics, potency, fitness of resistant strains and genetic barrier to resistance.  

There are no data from randomised controlled trials that directly address whether the choice of first-line 

ART combination should be affected by risk of non-adherence; people likely to be non-adherent may be 

excluded from such trials. Observational studies often select people living with HIV already established on 

ART [51,52] where the observed effects of non-adherence on treatment outcome are likely to differ from 

those in individuals starting ART de novo. This selection bias may exclude those who have experienced early 

virological failure or disease progression (or even death) or have defaulted from care. In addition, most 

studies predate the use of boosted-PI regimens and INSTIs with high-genetic barriers to resistance in first-

line therapy [51,53].  

Three different outcomes may be considered: virological suppression, selection of drug resistance and effect 

of pattern of non-adherence.  

6.1.3.1 Effect of adherence on virological suppression 

There are no data from randomised controlled trials that directly address the effect of adherence on 

virological suppression. Where the impact of adherence on viral suppression is reported, outcomes are 

usually reported by adherence greater than 95% versus 95% or less, though a cut-off of 90% is used in some 

studies. The small proportion of people reporting low adherence in first-line trials, the binary adherence 

thresholds used, and the fact that self-report may not be a fully accurate marker of adherence limit the 

ability to interpret the impact of adherence on treatment outcomes. 

In a randomised controlled trial comparing lopinavir/ritonavir with once-daily darunavir/ritonavir, virological 

failure was more likely in the lopinavir/ritonavir than the darunavir/ritonavir arm; there were no differences 

between the two arms when analysing individuals reporting >95% adherence [54].  

An association between virological suppression rates and adherence has also been demonstrated in 

randomised controlled trials of high-genetic barrier INSTI-based regimens.   

The GS-1489 and GS-1490 studies evaluated the efficacy of bictegravir/emtricitabine/tenofovir AF, 

compared to dolutegravir/abacavir/lamivudine and dolutegravir with emtricitabine/tenofovir AF, 
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respectively, in ART-naïve HIV-positive adults. Subgroup analyses were conducted stratifying subjects by 

adherence of <95% and ≥95%, based on tablet count. Differences in viral suppression by adherence were not 

statistically significant between study arms for either study [2,55], but lower virological success rates 

between the adherence strata for individual regimens indicate that adherence rates influence outcomes for 

these high-genetic barrier INSTI-based regimens, as would be expected. Of note, only viral suppression 

outcomes have been reported by adherence category in these trials; there are no data on whether 

virological failure rates differ by adherence category and no resistance emergence was described at week 48 

or week 96 timepoints. 

A pooled post hoc analysis of the GEMINI 1 and 2 studies evaluated the impact of treatment adherence on 

achieving viral load suppression at week 48 with dolutegravir and lamivudine dual therapy compared to 

dolutegravir with a tenofovir DF/emtricitabine backbone [56]. Analyses were conducted stratifying subjects 

by adherence of <90% and ≥90%, based on tablet count. The proportion of participants achieving viral 

suppression at week 48 was lower, and to a similar degree, in both arms among those with <90% adherence 

compared to those with ≥90% adherence for both treatment regimens [56]. As for the bictegravir trials 

outlined above, only viral suppression outcomes have been reported by adherence category in these trials; 

there are no data on whether virological failure rates differ by adherence category and no resistance 

emergence was described at week 48 or 96. 

Much of the evidence on which adherence advice is based, including that at least 95% adherence is required 

to maintain viral suppression, was generated in the era of first-generation NNRTIs and unboosted PIs. More 

recent data suggest that many people will maintain viral suppression at lower levels of adherence. The 

association between adherence (based on percentage of days covered by ART over the previous 365 days) 

and viral suppression was examined in a cohort of 765 people [57]. The odds ratio for viral suppression was 

the same for 80–90% adherence as for >90%; the overall estimated adherence level necessary to achieve 

viral suppression in 90% of viral load tests was 82% and varied by regimen type. INSTI-, NNRTI- and PI-based 

regimens achieved 90% viral suppression with adherence levels of 75%, 78% and 89% respectively. 

6.1.3.2 Effect of pattern of non-adherence 

The pattern of non-adherence may also be important. A number of small observational studies have 

examined short, intermittent treatment interruptions (2–7 days) in individuals with prolonged virological 

suppression. For efavirenz, cycles of 2 days off per week appeared no more likely to result in treatment 

failure than continuous therapy, as long as the treatment interruption was not prolonged [58,59]. The 

BREATHER trial investigated a ‘5 days on, 2 days off’ strategy versus continued ART in participants aged 8 to 

24 years with viral suppression on efavirenz plus two NRTIs [60]. Non-inferiority was shown for short cycle 
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therapy versus continuous therapy at 48 weeks, with similar resistance and a better safety profile.    

However, cycles of 7-day or 28-day treatment interruption resulted in failure of efavirenz and selection        

of resistance [59,61].  

In the QUATUOR trial, 647 people on suppressive ART were randomly assigned to intermittent (4 days on,    

3 days off) or continuous ART [62]. At week 48, 96% in the intermittent treatment group and 97% in the 

continuous treatment group maintained viral suppression with virological failure rates of 2% and 1% 

respectively. Reported treatment satisfaction was significantly higher, and drug costs significantly lower, in 

the intermittent ART arm but resistance was more frequent: three of six participants who had virological 

failure developed emergent resistance compared to one of four in the continuous treatment arm. For 

boosted PI treatment, average adherence, rather than duration of treatment interruption, was associated 

with virological response in one study [63].  

Although these data may be helpful to reassure people who miss doses occasionally, this is not a strategy to 

be recommended routinely. However, in specific circumstances, structured intermittent therapy might be 

deemed an appropriate option, for example where stopping treatment at weekends reduces risk of longer 

treatment interruptions. 

 

6.2 Pharmacology  

For managing HIV, as for any long-term condition (and arguably more so due to the consequences of 

treatment failure), healthcare professionals need to have a clear understanding of the basic principles of 

pharmacology to ensure effective and appropriate prescribing. We focus on four key areas: drug 

interactions, stopping therapy, switching therapy and TDM. 

6.2.1 Drug interactions  

Recommendations  

• Drug histories should be taken at each clinic visit, and a full medication history (including herbal 

medicines, recreational drugs and other non-prescribed medications) should be taken at least    

annually (GPP). 

• All potential adverse pharmacokinetic interactions between ARV drugs and other concomitant 

medications should be checked before administration (GPP). 
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• Wherever feasible, people living with HIV should be counselled about the risks of drug interactions,   

and advised to use resources such as the University of Liverpool HIV Drug Interactions app (iOS or 

Android) (GPP). 

Auditable outcomes  

• Record in medical notes of full medication history at least annually. 

• Record in medical notes of potential adverse pharmacokinetic interactions between ARV drugs and 

other concomitant medications.  

• Record of communication regarding key drug–drug interactions with GPs and other key healthcare 

professionals. 

Rationale  

The importance of eliciting a complete medication history in order to manage potential drug interactions in 

patients cannot be overemphasised. Drug–drug interactions may involve positive or negative interactions 

between ARV agents or between ARVs and drugs used to treat other coexistent conditions. A detailed list is 

beyond the remit of these guidelines but clinically important interactions to consider when co-administering 

with ARV drugs include interactions with the following drugs: steroids (including topical, inhaled and local 

injections), quetiapine, acid-reducing agents, methadone, oral contraceptives, anti-epileptics, 

antidepressants, lipid-lowering agents, certain antimicrobials (e.g. clarithromycin, minocycline and 

fluconazole), some anti-arrhythmics, anti-TB therapies, anti-cancer drugs, immunosuppressants, 

phosphodiesterase inhibitors and anti-hepatitis C virus therapies. Most of these interactions can be 

managed safely (i.e. with/without dosage modification, together with enhanced clinical vigilance) but in 

some cases (e.g. rifampicin and PIs, proton pump inhibitors and atazanavir, and inhaled fluticasone and 

ritonavir/cobicistat) the nature of the interaction is such that co-administration must be avoided and 

alternatives sought.  

It is important that education about the risks of drug interactions, including over-the-counter or recreational 

drugs, should be provided and people living with HIV should be encouraged to discuss the risks with 

pharmacists or healthcare professionals before commencing any new drugs, including those prescribed in 

primary care.  

High-risk scenarios for harmful drug–drug interactions are those involving non-oral co-medications 

(especially steroids that are inhaled or injected locally), or those involving multiple teams (such as is the case 

with multiple morbidities, or in acutely unwell patients). In these cases, teams may lack full knowledge of 

medicines and their drug–drug interaction liabilities, and harms may be wrongly attributed to underlying 
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disease. Large surveys have shown that about a third to a quarter of people living with HIV receiving ART are 

at risk of a clinically significant drug interaction [64-70]. This suggests that safe management of HIV drug 

interactions is only possible if medication recording is complete, and if physicians are aware of the possibility 

that an interaction might exist. Incomplete or inaccurate medication recording has resulted from self-

medication, between hospital and community health services [71] and within hospital settings particularly 

when multiple teams are involved, or when medical records are fragmented (e.g. with separate HIV case 

notes) [72].  

A UK survey found that even when medication recording is complete, physicians were only able to identify 

correctly one-third of clinically significant interactions involving HIV drugs [69].  

In patients who are acutely unwell and medically unstable there are several potential risks and early 

engagement with specialist pharmacists and use of appropriate resources is advised; risks include: 

• Lack of recognition of the interaction potential of rifampicin given outside of TB treatment (e.g. for 

severe and complex Staphylococcus infections); 

• The routine prescribing of vitamin supplements in patients with malignancies; 

• The routine prescribing of sodium bicarbonate or calcium supplements in patients with renal disease;  

• Continuing medications that have potential toxicities and do not contribute significantly to acute 

management (e.g. statins and acid-reducing agents); temporarily discontinuing such medications should 

be considered. Hypoalbuminaemia is common in acutely unwell patients and competition for protein 

binding can result in higher concentrations of free drug and increased risk of toxicity of highly protein-

bound drugs. Consideration should be given to this when rationalising treatment;  

• Some clinical scenarios may necessitate administration of medication and feeds via enteral tubes, which 

may further potentiate malabsorption or drug–drug interactions.  

6.2.1.1 Specialist advice 

In addition to HIV specialist and local pharmacists, the University of Liverpool’s comprehensive HIV drug 

interaction website [73] is an excellent and highly recommended resource for information relating to 

potential drug interactions; the website also includes specific resources such as dosing in renal impairment, 

information on gender-affirming hormones, managing people who cannot take oral medication and 

considerations for bariatric surgery. Additional information resources include the electronic medicines 

compendium [74], summaries of product characteristics and medical information departments of 

pharmaceutical companies.  
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Communication with GPs and other medical specialists involved in care is fundamental for minimising the 

risk of adverse drug interactions. All clinic letters should carry as a standard header or footer advice to check 

for interactions, with links to appropriate resources to address the potential for drug interactions, and 

should flag particularly important drug–drug interactions if possible. Where drug–drug interactions are 

identified, there should be appropriate reporting and feedback to the relevant prescribers/teams. Peer 

support may help individuals understand the need for open and clear discussion with their HIV team about 

drug–drug interactions, particularly as people may not feel comfortable telling healthcare professionals 

about recreational drug use or may not appreciate the potential importance of non-prescribed medication 

and supplements. 

6.2.2 Stopping therapy: pharmacological considerations  

Recommendations  

• For individuals discontinuing ART containing efavirenz, nevirapine or etravirine in combination with an 

NRTI backbone, we recommend that all drugs are replaced with a PI (darunavir/ritonavir once daily) for 

4 weeks (Grade 1C).  

• We strongly recommend against abrupt cessation of long-acting cabotegravir/rilpivirine due to a high 

risk of resistance emergence (Grade 1D).  

• For individuals stopping any other regimen, we recommend that all drugs are stopped simultaneously, 

and no replacement is required (Grade 1C).  

Rationale  

In general, treatment interruptions are not recommended for most individuals. Whatever the reason for 

stopping ART (e.g. intercurrent illness or individual choice), pharmacological issues must be considered for a 

clinician to provide guidance. The half-life of each drug included in the regimen is critical. There is the 

potential for monotherapy or dual therapy if ARV drugs with different half-lives are stopped simultaneously.  

NRTI and NNRTI resistance mutations have been detected following discontinuation of previously 

suppressive NRTI plus NNRTI regimens [75] and may have the potential to affect the likelihood of viral 

resuppression on restarting an NNRTI-based ART regimen. There are limited data on which to base 

recommendations for how to protect against development of resistance in the period immediately following 

treatment cessation. Several discontinuation strategies have been proposed [76], and choice is influenced  

by clinical considerations, individual preferences and pharmacological principles. Options include:                 

(i) simultaneously stopping all drugs in a regimen containing drugs with similar half-lives; (ii) a staggered 

stop, discontinuing the drug with the longest half-life first in a regimen containing drugs with short and long     

half-lives; or (iii) replacing all drugs with a drug with a short half-life and high-genetic barrier to resistance 
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(i.e. a PI). There have been no randomised comparisons of these three strategies. However, in one study, 

fewer emergent resistance mutations were seen in those switching to a PI compared with those undergoing 

a simultaneous or staggered stop [77]. Therapeutic plasma concentrations of efavirenz can also be detected 

up to 3 weeks after stopping the drug in some people and thus a staggered stop of 1 week may be 

inadequate to prevent emergence of NNRTI mutations [77]. The optimal duration of replacement with a PI is 

not known, but 4 weeks is probably advisable.  

The long-acting injectable preparations of cabotegravir and rilpivirine have long pharmacokinetic tails with 

marked interindividual variability, and subtherapeutic concentrations of drug have been detected for more 

than a year after the last injection in some individuals [78,79]. This highlights the importance of initiating 

these preparations in individuals who are likely to remain engaged with care and unlikely to experience 

treatment interruptions. We strongly recommend against abrupt ART cessation and suggest that a fully 

active oral regimen is initiated within one dosing interval if stopping an injectable regimen to prevent 

development of viral rebound and resistance.  

6.2.3 Switching therapy: pharmacological considerations  

Recommendations  

• Despite the potential for altered concentrations of the replacement drug when switching from efavirenz 

or nevirapine, in the context of viral suppression we recommend a direct switch without dose 

adjustment (Grade 1D). 

• If switching from etravirine to dolutegravir, we recommend increasing the dolutegravir dose to 50 mg 

twice daily for the first 14 days (GPP). 

• We recommend against omitting the oral lead-in when switching from efavirenz, nevirapine or 

etravirine to long-acting cabotegravir/rilpivirine (GPP). 

• We recommend careful consideration of the impact on concomitant non-ARV medications if switching 

from a boosted to an unboosted regimen (GPP). 

Rationale  

Switching a component of an ART regimen is frequently considered in people living with HIV to manage drug 

side effects or address adherence issues. ARVs that either induce or inhibit drug-metabolising enzymes have 

the potential to affect the plasma concentrations of the new agent. This applies in particular to switching 

away from NNRTIs. Induction of drug-metabolising enzymes by efavirenz is likely to persist for a period 

beyond drug cessation. Whether viral load is maximally suppressed should also be considered when planning 

how to switch away from efavirenz to an alternative agent.  
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Strategies for switching to an alternative agent where there may be pharmacological consequences are 

summarised below.  

 6.2.3.1 Switching from efavirenz (or nevirapine) to alternative oral agents 

Efavirenz is classified as a moderate inducer and nevirapine as a weak-to-moderate inducer of cytochrome 

P45 (CYP)3A and glucuronidation.   

It has been shown that switching from efavirenz to etravirine or rilpivirine, or nevirapine to rilpivirine [80], in 

people living with HIV with an undetectable viral load does not compromise virological responses, as 

undetectable viral loads were maintained despite the transitional lower drug plasma concentrations post-

switch [81,82]. It has also been shown that increasing the dosage of maraviroc to 600 mg twice daily for        

7 days following the switch from efavirenz overcomes the persistence of efavirenz post-switch induction and 

contributes to maintaining an undetectable viral load [83]. A transient decrease in doravirine [84] and 

elvitegravir [85] concentrations was observed following switching from efavirenz but in the context of viral 

suppression the significance of this remains unknown. There is some impact of a direct switch from efavirenz 

on raltegravir [86] and dolutegravir [87] pharmacokinetics, and some impact of a direct switch from 

nevirapine on dolutegravir pharmacokinetics [88] but these are not considered clinically important and no 

dose adjustment is recommended. 

Hence, we have taken the view that (where specific data on switching are lacking) unless there is evidence of 

a major risk of toxicity or failure when switching from a moderate inhibitor or inducer, a straightforward 

substitution should be presumed to be reasonable. However, if switching away from efavirenz is undertaken 

when viral load is likely to still be detectable, substitution with a boosted PI in preference to a within-class 

switch is advised.  

6.2.3.2 Switching from etravirine to alternative oral agents 

Modern regimens are associated with higher inhibitory quotients, which provide greater resilience against 

short-term falls in plasma drug concentrations. 

Etravirine is a potent inducer of CYP3A and glucuronidation, reducing dolutegravir exposure by 71% (in the 

absence of any protective effect of a concomitant boosted PI) [89] but raltegravir exposure by only 10% [90]. 

Therefore, we recommend a straightforward substitution of etravirine with raltegravir, and a doubling of 

dolutegravir to 50 mg twice daily for the first 14 days after stopping etravirine, especially in people with a 

detectable viral load.  

Data on switching from etravirine to other core agents, including elvitegravir/cobicistat, doravirine or 

bictegravir, are not available. It is expected that such switches would result in significantly lowered 
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concentrations for the first 14 days. Because dose increment is not an option for these regimens, we 

recommend switching directly in people with an undetectable viral load, and then monitoring viral load. 

6.2.3.3 Switching from efavirenz, etravirine or nevirapine to long-acting cabotegravir/rilpivirine 

Recommendations  

• We recommend against omitting the oral lead-in (in the absence of pharmacokinetic data) when 

switching from efavirenz or etravirine (GPP). An oral lead-in period of 4 weeks is recommended for 

patients switching from efavirenz/etravirine (GPP), comprising: 

o Oral cabotegravir and higher-dose oral rilpivirine (50 mg) for 2 weeks followed by 2 weeks of 

standard dosing or  

o Standard-dose oral cabotegravir and rilpivirine with additional two-NRTI cover from tenofovir DF (or 

tenofovir AF) plus emtricitabine or lamivudine. 

• Although no significant drug–drug interaction is anticipated, we also recommend a 4-week oral 

cabotegravir/rilpivirine lead-in period when switching from nevirapine (GPP). 

Efavirenz and etravirine are examples of moderate enzyme inducers and, as noted above, nevirapine is a 

weak-to-moderate inducer of CYP3A. Residual induction (persisting for up to 2 weeks after their 

discontinuation) may decrease concentrations of rilpivirine (more so than cabotegravir) which also has a 

low-genetic barrier to resistance. Additionally, following intramuscular administration (in the absence of oral 

cabotegravir/rilpivirine lead-in) it takes several months for steady-state levels of these agents to be reached. 

The majority of participants in ATLAS and ATLAS-2M [91,92] switched from NNRTI-containing regimens 

(most commonly efavirenz: 32% and 39% in ATLAS and ATLAS-2M respectively) where the dose of oral 

rilpivirine was not increased. Additionally, pooled pharmacokinetic analyses from SWORD-1 and SWORD-2 

[93] suggested that rilpivirine trough concentrations were comparable to historical controls at weeks 4, 24 

and 48 following switch. Although no significant drug–drug interaction is anticipated [80], we include switch 

from nevirapine in our recommendations. Collectively these considerations have informed our 

recommendations for managing a switch to long-acting cabotegravir/rilpivirine from regimens containing 

efavirenz, etravirine and nevirapine. 

 

6.2.3.4 Switching from a boosted PI to any regimen 

The virological, tolerability and toxicity-associated benefits of switching away from a boosted PI have been 

demonstrated in a number of studies, and switching away from a PI is now more common due to evolving 

evidence to support the use of high-genetic barrier INSTI-based regimens in treatment-experienced 

individuals. Removal of a pharmacokinetic enhancer from a regimen often results in alteration of levels of 
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concomitant non-ARV drugs and subsequent toxicity or reduction in efficacy, and close monitoring and dose 

adjustment may be required particularly in the case of agents that have a narrow therapeutic index. Taking a 

thorough drug history in advance of the switch is essential, and cross-disciplinary communication is key in 

managing such modifications. 

6.2.4 TDM  

Recommendations  

• We recommend against the non-selective use of TDM (GPP).  

• TDM may be of clinical value in specific populations (e.g. children and pregnant women) or selected 

clinical scenarios (e.g. malabsorption, drug interactions and suspected non-adherence to therapy) 

(Grade 2C). 

Rationale  

TDM has been shown to be valuable in optimising the management of certain individuals; however, the 

general utility of this test in those receiving ART has been poorly assessed. With the marked improvement in 

tolerability of modern ARV regimens, which are associated with higher therapeutic indices and inhibitory 

quotients, the role of TDM in clinical management has also evolved in the context of selected groups and 

clinical situations. A Cochrane review of randomised controlled trials [94] suggested little value of TDM when 

used unselectively. However, TDM may inform the management of vulnerable populations or complex 

clinical situations.  

6.2.4.1 Monitoring adherence 

While detection of drug at therapeutic or even high plasma concentrations does not exclude low adherence, 

absence of measurable drug, or presence of very low drug levels, strongly suggests lack of medication intake, 

particularly in the absence of evidence of significant malabsorption. Here, TDM should rarely be interpreted 

in isolation, but rather integrated with reported adherence, virological rebound, particularly in the absence 

of any resistance mutations, and other features in the history that suggest risk of low treatment adherence.  

6.2.4.2 Optimising treatment in specific populations 

TDM may have a role in optimising therapy in specific populations (e.g. children, pregnant women [95] and 

individuals with extremes of BMI) or in specific clinical situations (e.g. liver and renal impairment, treatment 

failure, foreseen and unanticipated drug interactions, malabsorption, suspected non-adherence and 

unlicensed once-daily dosing regimens). Higher concentrations of PIs have been observed in ageing 

populations, and evidence of ARV toxicity resulting from drug accumulation due to altered drug 

pharmacokinetics is a concern [6,96,97]. Although TDM may be beneficial in ageing populations, further 
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evidence for its role in routine management is needed; in the absence of further data, management should 

be guided by virological control, signs and symptoms of toxicity and the need to optimise ART. In scenarios in 

which TDM is used to guide dosing, the aim is either to optimise dosing based on known efficacy or toxicity 

cut-offs or to achieve the range of plasma concentrations observed in pharmacokinetic studies at licensed 

treatment doses.  

6.2.4.3 Managing drug interactions  

Where the ARV drug has the potential to be adversely affected by another drug, and the combination is 

unavoidable, TDM may be used either to manage the interaction or to discount a significant interaction in a 

particular individual.  

6.2.4.4 Other situations 

Knowledge of plasma drug concentrations may be clinically useful when evaluating whether there is scope 

for treatment simplification, or for confirming or refuting impaired drug absorption as a reason for 

virological failure.  

As for all other investigations, it is essential that TDM is undertaken correctly, especially with regard to 

timing (i.e. when steady state has been achieved). A consensus has been reached for defining targets [98] for 

many ARVs. With many newer agents, evidence for a defined minimum target for efficacy is either weak or 

lacking, and evidence for an upper toxicity cut-off for most ARVs is lacking.  
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7 Managing virological failure  

7.1 Introduction  

Detailed guidance on HIV viral load, resistance and genotypic tropism testing can be found in the BHIVA 

guidelines for the routine investigation and monitoring of adult HIV-1-positive individuals [1].  

The following recommendations concern the management of people living with HIV experiencing virological 

failure on ART. Populations experiencing virological failure will include those with no or limited HIV drug 

resistance, those with more extensive resistance or historical virological failure on NRTIs, NNRTIs, PIs and/or 

INSTIs and those with limited treatment options. For the assessment and evaluation of evidence, priority 

questions were agreed and outcomes were ranked as critical, important and not important by members of 

the writing group. For individuals with no or limited HIV drug resistance, the following were ranked as critical 

outcomes: viral suppression to <50 copies/mL at 48 weeks, development of resistance and discontinuation 

due to clinical and laboratory adverse events. For individuals with three-class failure/few therapeutic 

options, clinical progression, median CD4 cell count change at 48 weeks and development of new resistance 

were ranked as critical outcomes. Treatments were compared where data were available and differences in 

outcomes assessed. For this update of the guidelines, the benefit of including NRTIs in the context of 

virological failure/resistance was examined.  

In the UK, the cumulative virological failure rate after 4 years on first-line therapy was estimated to be      

8%, 12% and 25%, respectively, for NNRTI-, INSTI- and PI-based regimens [2]. As baseline genotypic testing  

of reverse transcriptase and protease (not integrase at the time of writing) is now performed routinely and is 

recommended practice, detection of resistance at virological failure is rarely a result of TDR and failure to 

adapt first-line treatment [3,4].  

The general principles for the management of individuals experiencing virological failure are outlined in 

Boxes 7.1 and 7.2 (all GPPs). Details of typical patterns of HIV drug resistance found in individuals with a 

history of or presenting with virological failure are outlined in Box 7.3.  

Definitions (in the context of continued ART without changes): 

Virological suppression: achieving and maintaining a viral load below the lower limit of detection of the 

assay being used (may vary between centres).  

Virological failure: incomplete virological response after commencing treatment or evidence of confirmed 

virological rebound to >200 copies/mL. 
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Incomplete virological response: viral load >200 copies/mL in two consecutive tests after 24 weeks without 

ever achieving an undetectable viral load. The baseline viral load and regimen should be taken into 

consideration as some regimens will take longer than others to suppress HIV RNA levels. In individuals with a 

high baseline viral load (i.e. >100,000 copies/mL) it may take longer for viral load to fall below the limit of 

detection; by contrast, individuals treated with an INSTI are more likely to experience a more rapid reduction 

in viral load. 

Virological rebound: failure to maintain viral load below the limit of detection on two or more consecutive 

tests. 

Low-level viraemia: a confirmed viral load between 50 and 200 copies/mL.  

Virological blip: after virological suppression, a single viral load between 50 and 200 copies/mL followed by 

an undetectable result. 

Auditable outcomes  

• Record in medical notes of resistance result at baseline (HIV diagnosis) or at ART initiation (if former not 

available) and at first viral load >200 copies/mL after prior virological suppression (or less if successful 

genotyping) and/or before switch.  

• Record in medical notes of adherence assessment and tolerability/toxicity to ART in individuals 

experiencing virological failure or repeated viral blips.  

• Proportion of individuals experiencing virological failure on current ART regimen.  

• Proportion of individuals experiencing virological failure switched to a new suppressive regimen within 

6 months.  

• Proportion of individuals on ART with previously documented HIV drug resistance who now have an 

undetectable viral load.  

• Record of discussion within a multidisciplinary team and/or referral for expert advice for individuals 

with multi-class virological failure with or without multi-class resistance.  

 

7.2 Blips 

Recommendation  

• In individuals on ART, a single viral load of 50–200 copies/mL preceded and followed by an 

undetectable viral load is usually not a cause for clinical concern (GPP). It should necessitate clinical 
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vigilance, adherence reinforcement, a search for possible interactions and repeat testing within            

2–6 weeks depending on ARV regimen. 

Rationale  

Optimal HIV control is ordinarily reflected by complete virological suppression with an undetectable viral 

load. A virological blip is variably defined but for the purposes of these guidelines the definition that has 

been adopted is a detectable viral load between 50 and 200 copies/mL, which is preceded and followed by 

an undetectable result without any change of therapy. Blips occur frequently. One study reported a median 

value of 79 copies/mL and, when real and not due to laboratory variability, blips are short-lived (median    

2.5 days, range 2–11.5 days) [5-7]. Many individuals have at least one blip at some time [8] and most studies 

have found no relationship between isolated blips and adverse outcomes such as virological failure or 

emergent resistance [5,9,10]. However some studies have shown an association between blips and future 

virological failure [6,11].  

There is a correlation between level of first detectable viral load and subsequent virological rebound [8,12]. 

One retrospective study of more than 3000 individuals found virological failure (defined as consecutive HIV 

viral load >50 copies/mL measured at least 30 days apart, or any viral load >1000 copies/mL) in 26%; 14% of 

rebounds were preceded by a transient HIV viral load of 50–999 copies/mL but, critically, only a transient 

HIV viral load >500 copies/mL correlated with rebound in multivariable analyses [12]. This is consistent with 

findings from other studies (see Section 7.3 Low-level viraemia on ART).  

Viral load assay variation and laboratory processing artefacts account for many blips (i.e. no ‘true’ increase in 

viral replication), which partly explains why blips do not appear to compromise long-term outcomes 

[9,13,14]. Most individuals with short-lived increases in HIV viral load to <200 copies/mL can be reassured 

that such events are relatively common and unlikely to presage failure. However, those with sustained low-

level increases in viral load (see Section 7.3 Low-level viraemia on ART) run a higher risk of virological failure. 

In keeping with the DHSS guidance [15], in these guidelines we define virological failure as a confirmed viral 

load >200 copies/mL, a threshold that eliminates most cases of viral load blips. 

A detectable viral load should prompt a review of adherence (and reiteration of the importance of full 

adherence), as well a search for any tolerability/toxicity issues, drug–drug and drug–food interactions and 

evidence of archived resistance. A viral load of 50–200 copies/mL preceded and followed by an undetectable 

viral load should not be a cause for clinical concern. In the context of repeated blips or persistent low-level 

viraemia, genotypic resistance testing is recommended [11,16].  
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7.3 Low-level viraemia on ART 

Recommendations  

• We recommend that in the context of low-level viraemia or repeated viral blips, resistance testing 

should be attempted (Grade 1D).  

• We recommend that in the context of low-level viraemia or repeated blips a high-genetic barrier 

regimen should be used (GPP). 

Rationale 

Low-level viraemia is observed in up to 8% of individuals [17] and, when compared to viral suppression to 

<50 copies/mL, is associated with an increased risk of virological failure and resistance [6,18,19]. The 

likelihood of resuppression after low-level viraemia is greater for lower magnitudes of viraemia [20]. Indeed 

it is uncertain whether viraemia <200 copies/mL always confers independent risks as viraemia at this level 

may reflect assay variation. Low-level viraemia is associated with resistance (37% in one study [19]) that may 

be associated with the magnitude of viraemia; in one analysis, maximum viral load was higher in those who 

developed resistance (368 vs 143 copies/mL; P=0.008). In cohort studies [18] and clinical trials [19], 

individuals on boosted PI-based ART were more likely to experience detectable viraemia than those on an 

NNRTI-based regimen. Many individuals with low-level viraemia have low or undetectable plasma drug 

levels in untimed samples underscoring the importance of assessing adherence [21]; however, we do not 

recommend routine TDM in this context (see Section 6.2.4 TDM) . Low-level viraemia is also associated with 

immune activation [10]. Low-level antigenic exposure differentially affects T cell activation and HIV-specific  

T cell response.  

Resistance testing should be considered, where feasible, in all cases of low-level viraemia (viraemia between 

50 and 200 copies/mL) on treatment. Where resistance is detected, regimens should be modified 

appropriately. In the absence of clear data, it is the view of the writing group that persistent low-level 

viraemia or recurrent blips on a low-genetic barrier regimen (including NNRTI-based or first-generation 

INSTI-based therapy), even in the absence of detectable resistance, warrants prompt regimen change to a 

high-genetic barrier three-drug regimen [22,23]. Of note, intensifying ART in the context of low-level 

viraemia or recurrent blips is not usually effective. Further evaluation should follow as outlined in Box 7.1.  

Increasingly, viral load assays have quantification cut-offs lower than 50 copies/mL. Thus, individuals may 

have persistent viraemia >20 or >40 copies/mL but <50 copies/mL, depending on the assay used. Rates of 

this ‘very low-level’ viraemia are unclear. Several studies have evaluated the risk of virological rebound to 

>50 copies/mL in individuals with detectable viraemia <50 copies/mL; results are conflicting [24-26]. In one 
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study, subjects were stratified based on the Abbott RealTime Assay into viral load 40–49 copies/mL,          

<40 copies/mL with RNA detected and <40 copies/mL with no RNA detected [25]. It was found that 

compared to individuals with viral load <40 copies/mL and no detected RNA, viraemia of 40–49 copies/mL 

increased the risk of rebound to >50 copies/mL by 4.67-fold while a detectable RNA at <40 copies/mL 

increased the risk by 1.97-fold. The risk of rebound to >400 copies/mL was increased by 6.91-fold and     

2.88-fold, respectively. Other studies have found increased risk of rebound to >50, >200 and >400 copies/mL 

but, importantly, not ≥1000 copies/mL [27]. The majority of the rebounds to >200 copies/mL were blips and 

resistance rarely emerged [27], making the significance of these events unclear. 

In the absence of clear data, it is the view of the writing group that, having assessed factors outlined in Box 

7.1, no treatment modification is required for individuals with detectable viraemia below 50 copies/mL.  

7.4 Virological failure on ART 

Recommendation  

• We recommend that a single viral load of >200 copies/mL is investigated further, including a rapid re-

test with/without genotypic resistance testing, as it may be indicative of virological failure (Grade 1C).  

Rationale 

In the UK, among drug-experienced individuals who experience virological failure, approximately 70% have 

no major resistance mutations on genotypic resistance testing [28]. Confirmation of virological failure at any 

stage should lead to the practice shown in Box 7.1. This situation is likely to cause anxiety for the individual 

involved and support should be offered while the factors associated with virological failure are evaluated 

and further investigations are undertaken (see also Section 6 Supporting individuals on therapy). 

Box 7.1. Best practice for the management of individuals with suspected or confirmed virological failure    

(all GPPs) 

• Factors affecting adherence and drug exposure, including tolerability/toxicity issues, drug–drug 

/drug–food interactions, ARV potency, significant renal/liver disease and mental health/drug 

dependency problems should be evaluated.  

• Resistance testing should be performed while on failing therapy or within 2–4 weeks of 

discontinuation.  

• Past ART and resistance tests should be reviewed for archived mutations.  

• Tropism testing should be performed if maraviroc is being considered.  

• Intensification with a single additional active ARV is not recommended.  



                                    BHIVA guidelines on antiretroviral treatment for adults living with HIV-1 2022 
 

  129 

• Once virological failure is confirmed and preferably after a resistance test result is available, the 

regimen should be changed as soon as possible to avoid accumulation of resistance mutations.  

• When switching regimens, factors such as drug–drug interactions and patient characteristics such as 

hepatitis B virus status should be considered. Where necessary, drugs that are active against 

hepatitis B should be continued. 

The choice of the new ART regimen will primarily depend on the results of resistance testing, prior treatment 
history and the individual’s preference. Additional considerations include the results of tropism and HLA B*5701 
testing, drug–drug and drug–food interactions, comorbidities and future therapy options. The goal of the new 
combination is to re-establish a viral load <50 copies/mL. 

 

 

Box 7.2. Best practice for the management of individuals with multi-class virological failure (all GPPs) 

• In individuals with ongoing viraemia and with few options to construct a fully suppressive     

regimen, referral for specialist advice and/or discussion in a multidisciplinary team ‘virtual’ clinic      

is imperative.  

• In those with significant resistance, include at least two and preferably three fully active agents  

with at least one active boosted PI (preferably ritonavir- or cobicistat-boosted darunavir) and one 

agent with a novel mechanism of action (these may include INSTIs, CCR5 antagonists, molecules 

targeting glycoprotein 120 [gp120; fostemsavir], monoclonal antibodies targeting CD4 [ibalizumab], 

capsid inhibitors [lenacapavir], the fusion inhibitor T-20 or other investigational agents).  

• Treatment interruption is not recommended. 

 

 

 
Box 7.3. Typical resistance patterns on virological failure 

• No resistance (wild-type virus).  

• Lamivudine/emtricitabine resistance (M184V/I) (following any first-line therapy, including tenofovir 

DF/emtricitabine or abacavir/lamivudine).  

• NNRTI resistance (e.g. K103N, Y181C/I/V or E138K) and/or lamivudine/emtricitabine resistance 

(following first-line therapy with an NNRTI-based regimen, including tenofovir DF/emtricitabine or 

abacavir/lamivudine).  
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• INSTI resistance (e.g. Y143C/R, Q148R/H or N155H) and/or lamivudine/emtricitabine resistance 

(following first-line therapy with raltegravir- or elvitegravir-based regimens, including tenofovir 

DF/emtricitabine or abacavir/lamivudine).  

• Extended reverse transcriptase resistance (e.g. K65R/L74V or thymidine analogue mutations) 

(following suboptimal regimens and/or in individuals with more extensive NRTI-based drug history 

associated with virological failure).  

• Three-class resistance (usually NRTI, NNRTI and PI) (following multiple failing regimens).  

• Limited therapeutic options (following multiple failing regimens, including INSTIs and CCR5 

antagonists). 

 

7.5 Individuals with no or limited drug resistance  

Recommendations  

• We recommend that factors associated with suboptimal adherence are considered for individuals 

experiencing virological failure on first-line ART with wild-type virus at baseline and without emergent 

resistance mutations at failure (GPP).  

• If the current regimen is well tolerated and there are no concerning drug–drug interactions, it may be 

reasonable to continue the same regimen (GPP). 

• If there are tolerability issues or significant drug–drug interactions, a switch in regimen should be 

considered (GPP). 

Rationale  

7.5.1 First-line treatment failure with no resistance  

Seventy percent of individuals have wild-type virus despite failure of therapy [29-35]. Failure is usually 

attributable to poor treatment adherence with drug levels that are both insufficient to maintain viral load 

suppression and inadequate to select out viral mutations associated with drug resistance detectable on 

standard tests. Factors affecting adherence such as tolerability/toxicity issues, regimen convenience,     

drug–food interactions and mental health/drug dependency problems should be fully evaluated and where 

possible corrected before initiation of the new regimen. Additional adherence support should be considered 

with careful discussion with the individual. TDM may be of benefit to confirm low/absent therapeutic drug 

levels and to enable targeted discussion (see Section 6.2.4 TDM).  
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The absence of detectable resistance mutations does not exclude the presence of mutations in minor virus 

populations, especially with the NNRTIs [9,10,36]. This may increase the likelihood of subsequent failure if 

the same first-line drugs, or drugs in the same class, are prescribed [37,38]. Nevertheless, testing for 

minority resistance requires a specialist test and expert interpretation by a virologist is essential. There is no 

indication for routine testing for minority species for individuals with wild-type virus and failed therapy.  

Following the development of virological failure, or persistent low-level viraemia, on either an NNRTI or first-

generation INSTI-based ART regimen with two NRTIs and when no resistance mutations are detected, 

switching to a regimen with a higher-genetic barrier (such as a boosted PI or dolutegravir or bictegravir) may 

be optimal. This should lead to virological suppression, and is least likely to select emergent resistance. 

Restarting the previous failing regimen is an alternative option, especially where poor adherence has been 

identified as the likely cause and has been addressed. However, the individual should be monitored carefully 

and repeat viral load testing performed after approximately 4 weeks. If there is an inadequate virological 

response, resistance testing should be performed to detect any archived resistance. Switching to an NNRTI- 

or INSTI-based ART regimen is another option but must be individualised, including consideration of history 

of virological failure. In deciding which option to use, knowledge of the likely cause of virological failure 

(especially detailed reasons for poor adherence) is important. In an NNRTI/two-NRTI regimen, when all three 

agents have been stopped, the prevalence of NNRTI resistance is 12–16% depending on whether there is a 

simultaneous or staggered interruption [39,40].  

7.5.2 First-line treatment failure with NNRTI resistance  

Up to two-thirds of people living with HIV with virological failure on an NNRTI/two-NRTI ART combination 

harbour viruses with NNRTI resistance mutations and at least half have NRTI resistance mutations at            

48 weeks [32-35,41]; with increasing time, accumulation of resistance mutations may compromise second-

line regimens [42]. The finding of associated NRTI resistance is more common in individuals on a thymidine 

analogue backbone than in those on a non-thymidine analogue backbone. Although there are a number of 

potential options for second-line therapy after failure on an NNRTI-containing regimen, evidence supports 

one of three strategies: 

• Dolutegravir plus two NRTIs. In the DAWNING study [43], patients who experienced virological failure 

while on a first-line NNRTI-based regimen were randomly assigned to receive either a boosted PI 

(lopinavir/ritonavir) or dolutegravir; in addition two NRTIs were given, one of which had to be fully 

active based on resistance testing. The study was stopped after an interim analysis showed that the 

dolutegravir arm was superior to the lopinavir/ritonavir arm. 
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In the NADIA study [44], patients who experienced virological failure while on a first-line NNRTI-

based regimen were randomly assigned to receive either darunavir/ritonavir or dolutegravir; in 

addition patients were randomly assigned to receive either zidovudine or tenofovir DF in 

combination with lamivudine. Dolutegravir was found to be as effective as the boosted PI and 

tenofovir DF was non-inferior to zidovudine as second-line therapy including in those with extensive 

NRTI resistance.  

Dolutegravir may be preferable to a boosted PI in terms of tolerability and fewer potential         

drug–drug interaction but it is worth noting that, although there was no difference in the rates        

of virological failure after switching between the two arms, four people in the dolutegravir arm 

developed dolutegravir resistance, associated with poor adherence, compared to none in the 

darunavir/ritonavir arm. 

In the VISEND study, adults living with HIV with virological failure on tenofovir DF/lamivudine and an 

NNRTI (efavirenz or nevirapine) had favourable outcomes in terms of virological responses when 

switched to dolutegravir with either tenofovir AF/emtricitabine or tenofovir DF/lamivudine 

compared to those switched to the standard-of-care second-line boosted PI-based regimen with 

either lopinavir/ritonavir or atazanavir/ritonavir [45]. 

Further evidence for use of dolutegravir in individuals taking second-line therapy comes from the 

Second-line Switch to Dolutegravir (2SD) study [46]. This study evaluated the efficacy and safety of 

switching virally suppressed adults from a regimen containing a second-line ritonavir-boosted PI to a 

dolutegravir-containing regimen, without prior resistance testing. Eligible participants were adults 

who were virally suppressed (plasma viral load <50 copies/mL) on a second-line regimen of a 

ritonavir-boosted PI plus two NRTIs for at least 24 weeks, without prior INSTI exposure. At week 48, 

switching to a dolutegravir-containing regimen was found to be non-inferior to remaining on the 

boosted PI regimen. 

Although bictegravir may have similar activity after first-line NNRTI failure, there have been no large 

clinical trials to demonstrate this in the context of detectable viraemia. First-line and suppressed 

switch trials have demonstrated efficacy when switching to bictegravir/tenofovir AF/emtricitabine in 

the presence of historical NRTI mutations detected on genotypic RNA [47,48] and proviral DNA 

sequencing [49]. It should be noted that the clinical implication of resistance mutations detected 

only in proviral DNA is not certain.  
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• A boosted PI plus two NRTIs. In addition to the NADIA study described above, three large randomised 

controlled trials [50-52] explored different strategies following first-line virological failure including a 

boosted PI plus NRTIs or a boosted PI plus raltegravir. These studies demonstrated non-inferiority 

between the two strategies described and also, interestingly, showed that NRTIs retained substantial 

virological activity. There are no direct comparisons of the boosted PIs in second-line treatment after 

first-line failure on an NNRTI-based regimen and choice should be individualised although boosted 

darunavir may be better tolerated than other PIs. 

• A boosted PI plus an INSTI. As described above, combining raltegravir with a boosted PI has been found 

to be as efficacious as a boosted PI regimen with at least two new or recycled NRTIs [50-52].  

Sequencing from an efavirenz- or nevirapine-based regimen to etravirine is not recommended [53] unless 

switching to a new combination including a boosted PI. Switching to a first-generation INSTI (raltegravir or 

elvitegravir) or maraviroc with two active NRTIs is an option but is also not recommended if there are 

historical or existing reverse transcriptase mutations or previous virological failure on an NRTI-containing 

regimen [54].  

7.5.3 First-line treatment failure on a ritonavir-boosted PI-based two-NRTI regimen with or 

without PI resistance  

Less than 1% of individuals with virological failure harbour viruses with primary PI mutations and 10–20% 

have NRTI mutations at 48 weeks, with 75% having wild-type virus [29,32-34,55,56]. For those whose 

regimens fail with limited or no resistance and where adherence is a concern, remaining on the same 

regimen may be a reasonable approach but with close monitoring and adherence support. However, the 

individual should be monitored carefully and repeat viral load testing performed after approximately             

4 weeks. If there is inadequate virological response, resistance testing should be performed to detect any 

additional archived resistance. There are currently limited data regarding the efficacy of switching to another 

boosted PI-, NNRTI-, INSTI- or maraviroc-based regimen and again the decision should be individualised. 

Options include switching to a different boosted PI (darunavir/ritonavir is preferred unless resistance is 

likely), a second-generation INSTI-based regimen or a different PI plus an INSTI. However, switching to a 

first-generation INSTI, maraviroc or an NNRTI for a person with historical or existing reverse transcriptase 

mutations is not recommended because of an increased risk of virological failure and further emergence     

of resistance [54].  
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7.5.4 First-line treatment failure with first- and second-generation INSTI-based resistance  

In studies of naïve subjects developing virological failure on raltegravir- or elvitegravir-containing regimens, 

up to 50% have been found to harbour viruses with primary integrase mutations and 25% have NRTI 

mutations at 48 weeks; approximately 50% have wild-type virus [31,41,55,57]. By contrast, resistance is 

extremely rare in studies in treatment-naïve individuals with dolutegravir or bictegravir/two NRTI-based 

regimens with no emergent resistance to bictegravir/emtricitabine/tenofovir AF, or dolutegravir plus 

emtricitabine/tenofovir AF to week 144, and only two cases of emergent M184V on 

dolutegravir/abacavir/lamivudine within the randomised phase of GS-1489 [58-60]. Again, there are no 

existing clinical trial data to guide treatment decisions in the context of first-line INSTI failure but sequencing 

to a new regimen that includes a boosted PI is unlikely to lead to further emergent resistance and may be an 

option. Data from the VIKING-3 study in individuals with pre-existing integrase mutations after failure on 

raltegravir or elvitegravir in the context of three-class resistance and with optimisation of the background 

regimen to include dolutegravir have shown that over 50% achieve a viral load <50 copies/mL [61] but, 

despite this, there are no data to support sequencing to dolutegravir after first-line failure. If considering the 

use of dolutegravir following virological failure with resistance to raltegravir or elvitegravir, twice-daily 

dolutegravir is recommended. There are no data on the efficacy of bictegravir in patients who experience 

virological failure on a first-generation INSTI. 

Switching to an NNRTI or maraviroc with two active NRTIs is an option but is also not recommended in a 

person with historical or existing reverse transcriptase mutations or previous virological failure on an NRTI-

containing regimen.  

Individuals experiencing virological failure on raltegravir or elvitegravir should switch to a new regimen as 

soon as possible to reduce the risk of accumulating resistance mutations that may affect susceptibility to 

dolutegravir (or bictegravir) where success of response has been linked to the profile and number of 

resistance mutations. 

7.6 Individuals with multi-class virological failure with or 

without extensive drug resistance  

Recommendations  

• We recommend discussion within a multidisciplinary team or referral for expert advice for individuals 

with persistent viraemia and with limited options to construct a fully suppressive regimen (GPP).  
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• We recommend that all past and current genotypic resistance test results and treatment history are 

reviewed in order to guide therapy decisions (GPP). 

• We recommend that individuals with extensive drug resistance are switched to a new ART regimen 

containing at least two and preferably three fully active agents (Grade 1C). 

• We suggest that consideration on an individual basis should be given to whether inclusion of NRTIs with 

predicted reduced activity on genotypic testing will provide additional antiviral activity (Grade 2A). 

• Where there is extensive drug resistance, we recommend consideration of agents with novel 

mechanisms of action if available (Grade 2B). 

• We recommend consideration of clinical trials or expanded access programmes to facilitate the 

previous recommendation (GPP). 

• We recommend that all individuals receive intensive adherence support at the start and at regular 

intervals to support them on their new ART combination (GPP). 

Rationale  

Until relatively recently, limited treatment options have been available for people living with HIV who have 

had virological failure with the three original classes of HIV ARV drugs (NRTIs, NNRTIs and PIs) and developed 

triple-class resistance. Most of these individuals have received prior suboptimal ARV treatment, often from 

the combination ART era in the mid-1990s, or have experienced adherence difficulties to multiple regimens 

and have accumulated resistance. However, with the introduction of INSTIs, particularly second-generation 

drugs, and newer inhibitors of reverse transcriptase and protease with enhanced activity against resistant 

virus as well as agents active through novel sites of action, even people with multi-class resistance can 

expect to achieve high levels of viral suppression [62,63].  

However, despite improvements in treatments, viral load cannot be suppressed in some individuals. In most, 

this is a result of poor adherence but some individuals do have extensive drug resistance with minimal 

treatment options and achieving viral suppression becomes increasingly difficult. The benefit of using 

resistance testing to guide ART choice for third-line regimens was demonstrated in ACTG A5288 [64]. 

A non-inferiority trial comparing dolutegravir with raltegravir included individuals with triple-class 

experience but who were naïve to INSTIs and had at least two-class resistance and at least one fully active 

drug as optimised background therapy [65]. Overall, once-daily dolutegravir was superior to raltegravir at    

48 weeks in achieving a viral load <50 copies/mL. However, there was no benefit in individuals who had not 

received darunavir/ritonavir or had no primary darunavir mutations. 
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This supports the use of at least two and preferably three of the above agents in a new regimen; with        

this strategy, the goal of an undetectable viral load is achievable in most adherent individuals with multi-

regimen failure.  

Recently, drugs with novel mechanisms of action have become licensed in the UK. These drugs include       

the first-in-class CD4 post-attachment inhibitor ibalizumab [66] and the gp120-directed attachment   

inhibitor fostemsavir [67]. The capsid maturation inhibitor lenacapavir [68] has shown encouraging       

results in combination with other ARVs in heavily treatment-experienced patients and is in late-stage    

development [69]. 

A priority issue addressed by the writing group was the net contribution of recycling NRTIs in the context of 

virological failure and existing or potential reverse transcriptase mutations. In two studies including 

individuals previously naïve to ART for whom an NNRTI/two-NRTI regimen subsequently failed [50,51], a 

ritonavir-boosted PI regimen with at least two new or recycled NRTIs was no less efficacious than an NRTI-

sparing regimen combining raltegravir with a boosted PI. Even in the presence of limited or no predicted 

activity on the basis of genotypic assay, NRTIs retained substantial virological activity equivalent to that of 

raltegravir without evidence of increased toxicity and therefore may allow deferral of the introduction of 

drugs known to be active. However, NRTI inclusion was demonstrated to achieve improved virological 

control over ritonavir-boosted PI monotherapy up to 96 weeks [51]. Maintenance of NRTIs even in the 

presence of extensive NRTI resistance is also supported by findings from both the DAWNING [43] and NADIA 

[44] studies. In particular, the NADIA study demonstrated that tenofovir DF can be recycled following 

virological failure on a first-line tenofovir DF-containing NNRTI-based regimen [44].  

Once virological suppression has been achieved, the advantage of retaining NRTIs where partial or complete 

resistance is demonstrated is uncertain. A small randomised open study of 90 virologically suppressed 

individuals evaluated the safety of withdrawing NRTIs compared to a control arm of maintaining them in the 

context of partial NRTI activity and the presence of at least two fully active remaining drugs in the regimen. 

No significant difference in virological failure between the arms was observed up to 48 weeks although there 

were three cases of virological failure in the simplification arm and none in the NRTI control arm [70]. 

A further study included individuals who had triple-class failure and/or resistance when randomisation to 

the new regimen was based on treatment history, tropism testing and resistance profiles including a choice 

of NRTIs [71]. Following randomisation, subjects received the chosen regimen with or without the NRTIs. The 

results demonstrated that omitting NRTIs was non-inferior to their inclusion. Of note, subjects in this study 

received an average of three active drugs and therefore the lack of NRTI benefit is not altogether surprising. 
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An additional uncertainty has been whether maintaining lamivudine/emtricitabine provides clinical benefit 

through the replication deficit provided by the M184V mutation combined with the residual antiviral activity 

of lamivudine/emtricitabine [72,73]. Studies using lamivudine monotherapy for individuals developing 

therapy failure have shown that those harbouring M184V who continue on lamivudine maintain lower viral 

loads, have smaller declines in CD4 cell count, and rarely develop new reverse transcriptase mutations     

[74-76]. In addition, the presence of M184V mutation enhances in vitro susceptibility to tenofovir DF and 

this translates into a significant HIV RNA response in clinical trials of tenofovir DF intensification [77,78]. 

Moreover, continuing lamivudine in conjunction with boosted PI therapy in second-line ART was associated 

with a high rate of success, despite the presence of M184V, when compared with boosted PI monotherapy 

[79]. It is the recommendation of the writing group that maintenance of lamivudine/emtricitabine should be 

considered even in the presence of M184V. 

For those drugs with a novel mode of action (fusion inhibitors and CCR5 antagonists), the absence of 

previous exposure indicates susceptibility, although maraviroc is only active against CCR5-tropic virus. For 

darunavir, tipranavir and etravirine, the number and type of mutations inform the degree to which these 

drugs are active [80-82]. The potential for drug–drug interactions is also important. Etravirine can be paired 

with darunavir/ritonavir (but not tipranavir/ritonavir or dolutegravir), and maraviroc dosing is variable 

depending on the other drugs in the new regimen.  

Some individuals can have a successfully suppressive fully active three-drug regimen constructed without a 

boosted PI [83]. Nevertheless, where feasible, a boosted PI such as darunavir/ritonavir should be included 

because of its protective effect on emergent resistance to the other drugs in the regimen. Darunavir/ 

ritonavir can be given as 800/100 mg once daily in treatment-experienced individuals without darunavir 

resistance-associated mutations [84].  

The same principles regarding reviewing adherence, tolerability/toxicity issues, drug–drug and drug–food 

interactions, and mental health/drug dependency problems apply (see Box 7.1). Additional adherence 

support is important in these individuals as the reason triple-class failure has occurred often relates to past 

poor adherence. Additionally, the pill burden is increased and therefore careful discussion is important.  

 

7.7 Individuals with limited or no therapeutic options when a 

fully viral suppressive regimen cannot be constructed  

Recommendations  
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• We recommend accessing newer agents through research trials, expanded access and named individual 

programmes (GPP).  

• We suggest that consideration, on an individual basis, should be given to whether inclusion of NRTIs 

with reduced activity on genotypic testing will provide additional antiviral activity; this may be the case 

where it is difficult to construct a regimen with fully active drugs including a boosted PI (Grade 2A). 

• We recommend against discontinuing or interrupting ART (Grade 1B).  

• We recommend against adding a single, fully active ARV because of the risk of further resistance   

(Grade 1D).  

• We recommend against the use of maraviroc to increase the CD4 cell count where there is evidence for 

X4- or dual-tropic virus (Grade 1C).  

• We recommend that in the context of triple-class failure and raltegravir-/elvitegravir-selected integrase 

resistance, twice-daily dolutegravir should be included as part of a new regimen where there is at least 

one fully active agent in the background regimen (Grade 1C). 

Rationale  

The use of currently available ARV drugs has resulted in a dramatic decline in the number of patients who 

have limited or no therapeutic options because of multi-class resistance or failure. 

There is evidence from cohort studies that continuing therapy, even in the presence of viraemia and the 

absence of CD4 cell count increases, reduces the risk of disease progression [85,86] whereas interruption 

may lead to a rapid fall in CD4 cell count and a rise in viral load [87,88]. Evidence from other studies suggests 

continued immunological and clinical benefits if the HIV RNA level is maintained below approximately 

10,000–20,000 copies/mL [89]. Hence, if the CD4 cell count is well maintained (>200 cells/mm3), there is an 

argument to continue the failing regimen and not change treatment until investigational agents are available 

to create a suppressive regimen. However, the potential benefit must be balanced against the ongoing risk 

of accumulating additional resistance mutations and the regimen should be maintained for the shortest 

period possible [90,91].  

In general, adding a single, fully active ARV to a failing regimen is not recommended because of the risk of 

rapid development of resistance. However, in individuals with a high likelihood of clinical progression (e.g. 

CD4 count <100 cells/mm3) and limited drug options, adding a single drug may reduce the risk of immediate 

clinical progression, because even transient decreases in HIV RNA and/or transient increases in CD4 cell 

counts have been associated with clinical benefits [92].  
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Several studies and an early meta-analysis suggested that CCR5 receptor antagonists were associated with 

significant gains in CD4 cell counts even in the presence of C-X-C chemokine receptor type 4 tropic virus. By 

contrast, in a meta-analysis, CCR5 receptor antagonists were not significantly associated with increases in 

CD4 cell count compared with other new drugs (P=0.22) [93]. 

VIKING-3 [61] was a study in individuals who had received either raltegravir or elvitegravir and had integrase 

resistance with the majority having additional triple-class resistance, and where there was at least one fully 

active agent to use in the optimised background regimen. Dolutegravir 50 mg twice daily was added to the 

failing regimen; by day 8 and at the time of switching to an optimised background regimen, the mean drop in 

viral load was log10 1.43. By week 24, 69% of participants had achieved a viral load <50 copies/mL. Response 

was associated with dolutegravir susceptibility and was most reduced in those with Q148 with at least two 

additional resistance mutations. 

Ibalizumb is an injectable monoclonal antibody that is able to bind CD4 at a site that does not prevent its 

physiological function but is able to prevent HIV attachment. It is FDA approved for treatment of multidrug-

resistant HIV. In the pivotal clinical study [66], a single-arm, open-label Phase 3 trial in which ibalizumb was 

added to a failing regimen as a single agent, mean CD4 count was 150 cells/mm3 and median viral load was 

4.5 log10 copies/mL in participants at baseline. At week 25, the treated individuals had achieved a drop of  

1.6 log10 copies/mL in viral load from baseline, with 50% below 200 copies/mL. The most common side effect 

was diarrhoea (in 20%). Among 10 individuals with virological failure, nine had evidence of virus that had 

reduced susceptibility to drug at failure compared to the baseline sample, indicating emergent resistance.  

Fostemsavir is a prodrug of temsavir, an attachment inhibitor targeting HIV envelope (Env) gp120, that is 

independent of X4/R5 preference of Env. The randomised, placebo-controlled, Phase 3 BRIGHTE study [67] 

enrolled 272 heavily experienced patients (viral load >400 copies/mL at screening) with fostemsavir or 

placebo added to the failing regimen. Fostemsavir was very well tolerated. After day 8, response rate was 

54% in the fostemsavir group versus 38% in the placebo group. Further analyses demonstrate that certain 

env amino acid substitutions may be associated with reduced drug susceptibility. Fostemsavir is a possible 

candidate drug for use with at least one other fully active agent. Treatment-emergent mutations occurred in 

almost half of patients with virological failure following fostemsavir treatment. 

The capsid inhibitor lenacapavir was studied in injectable form in a recent small randomised study (n=36)    

in heavily treatment-experienced patients with three-class resistance and viral load >400 copies/mL [69].     

In this study lenacapavir was added to an optimised background regimen, and participants (median 24 years 

since HIV diagnosis) had received a median of 11 previous agents. The favourable pharmacokinetic 

properties of lenacapavir allow for 6-monthly subcutaneous dosing and there are plans for daily and    
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weekly oral formulations. The drug targets a highly conserved region in p24, and therefore all subtypes 

appear susceptible.   

Where lenacapavir is not available, and there are no other fully active drugs, we recommend use of both 

attachment inhibitors in combination (expert opinion). 

Finally, where feasible, people living with HIV should be given the opportunity to enrol in research studies or 

expanded access programmes evaluating investigational new drugs. Drugs developed for, and used in, other 

settings (such as pegylated interferon) that have been incidentally demonstrated to decrease viral load 

should not be used without discussion with experienced HIV physicians in a multidisciplinary team because 

data are either too limited or contradictory.  
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8 Specific populations 
This section provides guidance and recommendations for the treatment of specific populations with HIV. 

Although individuals with many conditions (for example diabetes, cancer or chronic obstructive pulmonary 

disease) could be interpreted as being ‘special populations’, these have not been included because, beyond 

the universal recommendation to check for drug–drug interactions, there are no specific ART 

recommendations. 

Hepatitis B or C/HIV co-infection: guidance and recommendations regarding prescribing ART in individuals 

with HIV co-infected with hepatitis B or hepatitis C can be found in the BHIVA guidelines for the 

management of hepatitis viruses in adults infected with HIV 2013 (https://www.bhiva.org/hepatitis-

guidelines). 

HIV-related cancers: details about HIV-related cancers and prescribing ART for people with HIV and these 

cancers can be found in recent European guidelines (see www.bhiva.org/guidelines). 

TB/HIV co-infection: guidance and recommendations regarding prescribing ART in individuals with HIV      

co-infected with TB can be found in the BHIVA guidelines for the management of tuberculosis in adults living 

with HIV 2018 (https://www.bhiva.org/TB-guidelines). 

 

 

8.1 Adolescents 

The WHO definition of adolescents includes all young people aged between 10 and 19 years, and young 

adults aged between 20 and 24 years [1]. For the purposes of these guidelines, we will consider adolescents 

living with HIV by route of transmission: perinatally acquired HIV (PaHIV) and behaviourally acquired          

HIV (BaHIV).  

For young people 18 to 24 years of age with BaHIV, the management of their HIV disease and associated 

considerations should be in accordance with BHIVA guidance for adults. The management of adolescents 

<16 years of age within paediatric care should be in accordance with the Children’s HIV Association (CHIVA) 

guidelines [2] and the EACS guidelines (paediatric section) [3]. There are no randomised controlled trial data 

on long-term complications of PaHIV and ART exposure during physical development, although 

observational cohort data are becoming increasingly available and the following recommendations are 

based on a pragmatic approach and good clinical practice. As for all people living with HIV, any newly 

diagnosed adolescent or young person should be carefully counselled and offered ART as soon as possible, 

ideally as close to the time of diagnosis as appropriate. 

https://www.bhiva.org/hepatitis-guidelines
https://www.bhiva.org/hepatitis-guidelines
http://www.bhiva.org/guidelines
https://www.bhiva.org/TB-guidelines
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8.1.1 Management of HIV, ART and sexual and reproductive health specifically for young adults 

and adolescents living with HIV  

For this specific population, ART should be prescribed in accordance with BHIVA guidance for adults and 

directed by HIV genotype, anticipated drug side effects and any co-infection and comorbidity. Where 

alternatives exist, drugs with known association with adverse bone health should be avoided until peak bone 

mass accrual is achieved, typically at 25 years of age [4]. 

Recommendation 

• We recommend avoiding tenofovir DF in adolescents and young adults under the age of 25 years, prior 

to peak bone mass accrual (Grade 2B). 

8.1.2 Youth-focused HIV and sexual and reproductive health services 

Young adults and adolescents represent a uniquely vulnerable group with poorer health outcomes 

compared to younger children and older adults living with the same condition. This is a feature of lifestyle, 

adolescent behaviour, lack of engagement in healthcare services and primary care and often lack of social 

support. As such, any service providing care for young adults and adolescents living with HIV must offer 

appropriate youth-friendly services, with an open-door policy, non-judgemental care provision, opening 

hours consistent with educational commitments and access to peer support and mental health and 

reproductive and sexual health services [5]. For young women on boosted PI or efavirenz-based regimens, 

contraceptive choices will need to be adapted accordingly based on drug–drug interactions [6]; this is 

particularly relevant to this group as over-the-counter post-coital contraception is now available and may be 

impacted by drug–drug interactions with ART. 

8.1.3 UK Epidemiology for young adults and adolescents living with HIV 

Public Health England (PHE) surveillance data have revealed that 10% (315/3165) of all new HIV diagnoses in 

2019 were in young people aged 15–24 years, which is a 50% reduction from 2015 [7]. Overall, 231/315 

(73%) were male, and the median CD4 count was 423 cells/mm3 at diagnosis with one-third presenting with 

a CD4 count <350 cells/mm3. An additional 80 young adults and adolescents presented for care having 

previously been diagnosed abroad. Routes of transmission were sex between men (n=222), heterosexual 

contact (n=85), perinatal infection (n=34), intravenous drug use (n=7) and unknown/other (n=47). In total 

2313 young people aged 15–24 years were accessing HIV care during 2019, representing 2.4% (2313/98,552) 

of people seen for HIV care in the UK [7]. Of those accessing care, 97% were receiving ART and five young 

people died.  
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With ART, the significant fall in HIV-associated morbidity and mortality for children with PaHIV has resulted 

in increasing numbers entering adolescence and transitioning towards adult services [8-10]. Over 95% of 

children diagnosed in the UK and reported to the Integrated Screening Outcomes Surveillance Service 

(ISOSS) were followed prospectively in the Collaborative HIV Paediatric Study (CHIPS) [11]. Data to the end 

of March 2021 show that 1381/2212 (62%) young people ever reported to CHIPS have now transitioned 

from paediatric to adult HIV care services, with an average of 100 young people transferring each year over 

the last 5 years at a median age of 18 years [11]. From January 2022, CHIPS reporting has been replaced by 

quarterly reporting to the Children’s HIV and AIDS Reporting System (CHARS) within ISOSS 

(https://www.ucl.ac.uk/chars/). 

8.1.4 Transition of clinical care from paediatric to adult services: a process for young adults and 

adolescents with PaHIV 

Recommendations 

• We recommend a robust transition process that includes a written pathway and a designated lead for 

transitional care within each trust to ensure that linkage of care is maintained following transition to 

adult services (GPP). 

• We suggest that young adults continue in specialised services until 23–25 years of age and then 

transition to adult care (GPP). 

 

Auditable outcome 

• Percentage engaged in adult care 1, 3 and 5 years after the final paediatric appointment. 

Transfer to adult services had been associated with increased disease-related morbidity and mortality for a 

wide range of chronic conditions of childhood prompting the National Service Framework 2004 to set 

standards for the healthcare of young people [12]. Subsequently multiple bodies including NICE and the 

Royal College of Paediatrics and Child Health have produced a wealth of resources to guide the development 

of transitional care services [13,14]. Transition is defined as ‘a planned, purposeful, process resulting in the 

point of transfer to adult services’. Several different transition models have been described; the key to a 

successful transition is communication, forward planning and maintaining a young person-centred approach 

[15]. HIV-specific transitional care guidance is available through CHIVA and included within the CHIVA 

Standards [16]. Evidence suggests that a well-managed transition process can have a positive impact on 

health and wellbeing as young people enter adult services [17,18]. 

https://www.ucl.ac.uk/chars/
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8.1.5 Cognitive and mental health impact of HIV in young adults and adolescents with PaHIV 

Recommendation 

• Optimising virological control with further investigation and referral to expert HIV neurology clinics for 

symptomatic individuals is recommended (GPP). 

The cognitive impact of living with PaHIV throughout the period of brain development is highly variable with 

a small proportion having significant learning disabilities and/or hypertonic diplegia, the legacy of infantile 

HIV encephalopathy, impacting on independent living. However a larger proportion present with poorer 

school performance and working memory and executive functioning difficulties, compared to the age-

matched general population, although these issues may not be entirely HIV related as some studies suggest 

a similar pattern in their HIV-exposed uninfected siblings [19-21]. Data suggest that more than two-thirds    

of treatment-naïve young adults and adolescents with PaHIV meet criteria for a diagnosis of HIV-    

associated cognitive disorders, with the most common deficits being in memory and fine motor skills [22]. 

Services need to take into account the potential impact of learning impairment on the ability of young 

people to negotiate healthcare services including attendance, adherence to ART and quality of life including 

mental health. 

Mental health diagnoses are rising in youth populations and whereas rates of anxiety, depression and 

substance use in PaHIV and BaHIV appear broadly similar to rates in HIV-exposed uninfected populations, 

there is a consistent association between mental health diagnoses and poor adherence to ART [23-27]. 

Emerging data suggest that rates of psychosis are significantly higher in young adults and adolescents      

with PaHIV than the age-matched general population, although this may in part be driven by traditional     

risk factors of adverse childhood experiences, migration, ethnicity and poverty [28]. Addressing mental 

health issues through integrated HIV and mental health services is necessary to optimise quality of life and 

ART adherence. 

8.1.6 ART 

8.1.6.1 Adherence  

Recommendation 

• We suggest that ideally ART should be started with a once-daily regimen with a low pill burden and a 

high-genetic barrier to resistance based on a second-generation INSTI plus two NRTIs (GPP).  

Poorer adherence to ART is reported with increasing age in childhood, as well as in young people with BaHIV, 

when compared to older adults [8-10]. PHE data for 2019 demonstrate reduced rates of viral suppression 
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(<200 copies/mL) in those aged 15–24 years versus overall rates of viral suppression for those on ART (91% 

vs 97%) and even lower rates for those with PaHIV (89%) [29]. For young people with PaHIV, poor adherence 

in paediatric care predicts new AIDS diagnoses and mortality following transition to adult care [30-32]. 

Young adults and adolescents therefore require additional multi-agency adherence support and 

consideration of novel therapeutic approaches such as long-acting injectable ART [32,33]. There are no 

specific data to demonstrate better virological suppression with different ART regimens in young adults    

and adolescents.  

Second-generation INSTI-based regimens are the recommended first-line therapy for younger adolescents in 

the 2021 EACS guidelines [3].  

8.1.6.2 Resistance 

Within the UK paediatric cohort, while half of the adolescents with PaHIV are triple-class experienced, rates 

of triple class resistance are relatively low, ranging from 6% to 12% [7,9,30]. Decisions regarding the optimal 

regimen for young adults and adolescents require an individualised approach considering archived 

resistance, predicted adherence, substance use and mental health. 

8.1.6.3 Long-term outcomes for young adults and adolescents with PaHIV 

Despite advances in ART, mortality for young adults and adolescents with PaHIV is more than 10-fold higher 

than the age-matched UK population [9,30,34]. Almost 1 in 10 young people experienced a new AIDS 

diagnosis and/or death within a median of 3 years post-transition to adult care [30]. Almost all deaths were 

due to HIV and associated with prolonged poor adherence to ART but not due to multidrug-resistant 

untreatable virus. Emerging data suggest a 10-fold higher risk of malignancy when compared to age-

matched population data, driven by lymphomas [34,35]. In addition to addressing traditional risk factors, 

including by optimising human papillomavirus and hepatitis B virus vaccination, clinical vigilance for early 

diagnosis is recommended.  

Bone health is adversely affected both in young adults and adolescents with BaHIV and in those with PaHIV, 

with growth stunting and delayed puberty also affecting the latter group [36,37]. In addition to addressing 

additional risk factors we recommend, where alternatives exist, avoidance of drugs with known association 

with adverse bone health until peak bone mass accrual is achieved (see Section 8.1.1 Management of HIV, 

ART and sexual and reproductive health specifically for young adults and adolescents living with HIV) [4]. 

FRAX scores are only validated from 40 years of age so dual-energy X-ray absorptiometry (DEXA) scanning 

should be considered for young adults and adolescents with additional risk factors such as prolonged 
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viraemia, reduced mobility, abnormal BMI, growth stunting and recreational/prescription steroid use with 

referral to dietetic/endocrinology services where appropriate.  

8.1.6.4 Clinical monitoring for young adults and adolescents 

Recommendations 

• We suggest regular rigorous monitoring for hepatic malignancy for adolescents and young adults living 

with HIV and co-infected with hepatitis B and C (Grade 1C).  

• We suggest a high index of suspicion to exclude cervical, anal and vulval intraepithelial neoplasia and 

lymphoma (Grade 1C). 

• We suggest reviewing bone health including DEXA scanning where clinically indicated (Grade 1C). 

• We suggest increasing viral load monitoring for pregnant women with PaHIV. Increasing numbers of 

young adults and adolescents are having children of their own and, although HIV transmission rates in 

infants are reassuringly low, women with PaHIV are more likely to have detectable viraemia at the time 

of the birth than women with BaHIV [38] (Grade 1C).  

• We suggest early specialist referral for those struggling to conceive irrespective of age due to 

preliminary data suggesting a possible reduction in fertility [39] (Grade 1C).  

 
 

8.2 Bone disease  

8.2.1 What to start  

Recommendation 

• We recommend against the use of tenofovir DF in individuals with osteoporosis, a history of fragility 

fracture or a FRAX score of >10% (major osteoporotic fracture) (Grade 1B). 

Auditable outcome 

• Number/proportion of individuals aged >60 years who continue to receive tenofovir DF without a DEXA 

assessment of BMD, and a record of the rationale. 

Rationale 

Several randomised controlled clinical trials comparing tenofovir DF-containing and tenofovir DF-sparing 

regimens in ART-naïve individuals have reported greater reductions in BMD in the tenofovir DF arms. A study 

comparing abacavir/lamivudine versus tenofovir DF/emtricitabine (each with efavirenz) reported greater 

reductions in BMD at the lumbar spine (–1.6% vs –2.4%) and the hip (–1.9% vs –3.6%), and greater 
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proportions of participants with >6% BMD reductions (3–6% vs 13–15%) in the tenofovir DF-containing arm 

at week 48 [40]. Another study comparing abacavir/lamivudine versus tenofovir DF/emtricitabine (each with 

efavirenz or atazanavir/ritonavir) reported BMD reductions of –1.3% versus –3.3% at the lumbar spine and   

–2.6% and –4.0% at the hip at week 96 [41]. Greater reductions in BMD have also been reported in a study 

comparing tenofovir AF versus tenofovir DF (each with emtricitabine/elvitegravir/cobicistat): –0.9% versus   

–3.0% at the lumbar spine and –0.8% versus –3.4% at the hip at 96 weeks [42]. A further study of tenofovir 

AF versus tenofovir DF (each with emtricitabine/darunavir/cobicistat) reported greater BMD reductions in 

the tenofovir DF arm at the lumbar spine (+0.21% vs –2.73%) and hip (–0.68 vs –2.38%) at 48 weeks [43]. A 

meta-analysis of studies in ART-naïve individuals found that the proportion of individuals on tenofovir AF-

containing versus tenofovir DF-containing regimens who experienced greater than 3% reduction in BMD was 

26.7% versus 47.0% at the lumbar spine, and 16.3% versus 50.1% at the hip [44]. No differences in the 

incidence of fractures have been reported in these studies of relatively short duration, and no differences in 

BMD at the lumbar spine or hip have been reported in a trial that compared abacavir/lamivudine versus 

tenofovir AF/emtricitabine (each with bictegravir) up to 144 weeks [45]. Altogether, these data support the 

use of tenofovir AF/emtricitabine and abacavir/lamivudine in preference to tenofovir DF/emtricitabine as 

part of initial regimens for people living with HIV who have osteoporosis, severe osteopenia and/or high 

fracture risk. 

Clinical trial data on the effects of PIs on BMD in treatment-naïve individuals are relatively sparse. A study 

comparing BMD at the spine and hip in individuals randomly assigned to efavirenz or atazanavir/ritonavir 

(each with abacavir/lamivudine or tenofovir DF/emtricitabine) reported significantly greater reductions in 

BMD at the spine (–0.8% vs –2.0% with abacavir/lamivudine; –2.5% vs –4.4% with tenofovir DF/ 

emtricitabine), but not at the hip (–2.5% vs –2.7% with abacavir/lamivudine; –3.8% vs –4.4% with tenofovir 

DF/emtricitabine), with atazanavir/ritonavir [41]. When analysed together with two other ACTG studies, 

randomisation to ritonavir-boosted PIs resulted in a 0.8% greater reduction in total BMD [46]. Greater 

reductions in BMD at 96 weeks were reported for PIs (atazanavir/ritonavir or darunavir/ritonavir) versus 

raltegravir (each with tenofovir DF/emtricitabine): –3.8% versus 1.8% at the lumbar spine and –3.7% versus 

–2.4% at the hip [47]. It is possible that increased tenofovir concentrations, as occur when tenofovir DF is  

co-administered with boosted PIs, may account for these differential effects on BMD. There are no data for 

boosted PIs versus unboosted third agents in regimens containing tenofovir AF/emtricitabine, and 

insufficient data to make firm recommendations regarding the third agent in terms of effect on BMD. 

8.2.2 Switching treatment 

Recommendation 
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• We recommend against continued use of tenofovir DF in individuals who are diagnosed with 

osteoporosis, have sustained a fragility fracture or have a FRAX score of >10% (major osteoporotic 

fracture) (Grade 1B). 

Rationale 

In randomised controlled clinical trials of individuals who were virologically suppressed on ART including 

older people with HIV, switching from a tenofovir DF-containing to a tenofovir AF-containing regimen 

resulted in improvements in BMD at the lumbar spine (1.5–2.2%) and the hip (1.3–1.9%) [48-51]. Similar 

results have been obtained with switches to abacavir [52], raltegravir [53], dolutegravir/rilpivirine [54] or 

darunavir/ritonavir monotherapy [55]. No changes in BMD at the lumbar spine and hip were observed in 

individuals switching from abacavir/lamivudine to tenofovir AF/emtricitabine [56]. In cohort studies, 

tenofovir DF has been associated with low BMD and bone loss [57-60], and a modest (8–13%) increased 

incidence of fracture in some studies [61,62] but not in others [63], and switching away from tenofovir DF 

has been associated with increases in BMD at the lumbar spine to levels approaching those in people 

without HIV, suggesting the potential for reversal of tenofovir DF-associated BMD reductions in people living 

with HIV [64].  

Although cohort studies have also identified an association between exposure to PIs and reductions in BMD 

[57,60] and an improvement in spine BMD in individuals who discontinued PIs [65], there are no data from 

ART switch studies to suggest that PI discontinuation improves BMD, and no consistent association between 

PI use and fracture has been observed [61-63]. An association between PIs and avascular necrosis was 

reported in a meta-analysis of four case–control studies [66] but not confirmed in the EuroSIDA study [62].  

 

8.3 Cardiovascular and metabolic disease 

8.3.1 Cardiovascular considerations 

Recommendations 

In individuals with high CVD risk: 

• We recommend avoiding lopinavir/ritonavir-based regimens (Grade 1C). 

• If a boosted PI is the desired option, an atazanavir-based regimen may have advantages over a 

darunavir-based regimen (GPP). 

• We suggest avoiding abacavir (Grade 2C). 

Auditable outcome 
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• In people with a high CVD risk, the proportion for whom there is a documented discussion of rationale 

for continuing ART that includes abacavir or a boosted agent. 

Rationale 

CVD has been recognised for many years as a significant contributor to morbidity and mortality in people 

living with HIV. The prevalence of CVD is high in people living with HIV with the onset at a younger age than 

in the HIV-negative population. A recent meta-analysis which included over 700,000 people living with HIV 

estimated a relative risk of CVD of 2.16 in people living with HIV compared to those without HIV [67]. 

For the purposes of these guidelines, an elevated CVD risk is defined as: established atherosclerotic CVD; 

diabetes mellitus type 1 over the age of 40 years; an eGFR of <60 mL/min/1.73 m2 and/or albuminuria; 

familial hypercholesterolaemia; and/or a high calculated CVD risk (>10% over 10 years) estimated in line 

with BHIVA monitoring guidelines [68,69]. 

In some studies, specific ARV agents have been associated with CVD. Current abacavir use has been 

associated with myocardial infarction risk in multiple observational studies [70], leading to our 

recommendation of alternative ARV options for individuals with established or risk factors for CVD. 

Cumulative exposure to several of the PIs has been associated with increased risk of myocardial infarction, 

including more recently darunavir [71]. Such effects have not been observed to date with boosted or 

unboosted atazanavir [71-74]. Other cohorts have failed to show an association between darunavir exposure 

and CVD [75,76]. The RESPOND cohort demonstrated an increased risk of CVD in the first 24 months of INSTI 

exposure which decreased thereafter to levels similar to those observed among people never exposed to 

INSTI-based ART [77]. People at high CVD risk were more likely to start an INSTI; channelling bias and 

residual confounding could account for at least some of the observed difference. Of note, the effect was 

relatively short term and the study was not powered to investigate the impact of individual INSTI agents. At 

the time of writing, the mechanism for increased CVD risk on INSTI-based ART, if the association is real, is 

unclear. A US cohort did not show an association between CVD events and INSTI use, and indeed 

demonstrated that INSTIs were associated with a lower risk of CVD compared to non-INSTI-based ART [78]. 

There is insufficient evidence at present to recommend avoiding INSTIs in people with, or at high risk of, 

CVD. The NNRTIs efavirenz and nevirapine were not associated with myocardial infarction risk in a large 

cohort [79] but there are insufficient data to draw a similar conclusion for rilpivirine or doravirine. 

While CVD concerns exist for specific ARV drugs and classes, these concerns are clearly outweighed by the 

enormously beneficial effects of ART and viral suppression on reducing the overall incidence of CVD, with 

studies reporting a substantial reduction in risk of myocardial infarction in those virally suppressed [80]. 



                                    BHIVA guidelines on antiretroviral treatment for adults living with HIV-1 2022 
 

  157 

8.3.2 Lipid considerations 

Recommendation 

• We recommend that the adverse effects on lipid parameters should be considered when selecting    

ART (GPP). 

Rationale 

The following ARV drugs are associated with dyslipidaemia:  

• Boosted PIs  

• Efavirenz  

• Elvitegravir/cobicistat 

Tenofovir DF is associated with an improved lipid profile. 

For many years, dyslipidaemia has been associated with both HIV disease and ART. Boosted PIs and the 

boosted INSTI elvitegravir affect serum lipid concentrations as does the NNRTI efavirenz [81].  

Conversely, the NRTI tenofovir DF was associated with beneficial effects on overall lipid profiles in healthy 

volunteer studies [82], when used for PrEP [83] and compared to the NRTIs abacavir [84] and tenofovir AF 

[85] in randomised trials. Switch from tenofovir DF to tenofovir AF was associated with a slight deterioration 

in some lipid parameters in both randomised trials [86] and cohort studies [87-89] with preservation of 

total:HDL-cholesterol ratio. Lipid changes in the GS-1489 study were similar in the 

abacavir/lamivudine/dolutegravir and tenofovir AF/emtricitabine/bictegravir arms suggesting that tenofovir 

AF has a similar impact on lipids as abacavir [90]. There is insufficient evidence to suggest that overall CVD 

risk profile differs between tenofovir DF and tenofovir AF [91].  

8.3.3 Weight gain considerations 

Recommendation 

• We recommend that the impact of weight gain should be considered when selecting ART (GPP). 

Auditable outcome 

• Proportion of individuals with a documented discussion on weight gain when selecting a new              

ART regimen. 

Rationale 

In recent studies, the following ARV drugs have been associated with greater weight gain compared to 
comparator agents: 
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• Tenofovir AF compared to tenofovir DF or abacavir 

• INSTI-containing regimens compared to NNRTI- or boosted PI-based regimens 

Recently, in ART-naïve individuals, the initiation of INSTI-containing ART has been associated with greater 

weight gain than with the initiation of NNRTI- or boosted PI-containing regimens [92-94]. In a recent pooled 

analysis of eight randomised controlled trials of around 5000 people with HIV initiating ART, those 

commencing an INSTI-containing regimen were more likely to have experienced significant weight gain after 

2 years with the greatest effects observed with bictegravir and dolutegravir [95]. A similar pooled analysis of 

12 suppressed switch trials found that moderate post-switch weight gain was frequently observed and 

associated with younger age and lower baseline BMI; switch from efavirenz or rilpivirine to elvitegravir/ 

cobicistat and tenofovir DF to tenofovir AF were associated with greatest risk of weight gain and switch from 

abacavir to tenofovir AF was associated with less weight gain than switch from tenofovir DF [96]. 

Tenofovir AF has also been associated with greater weight gain when compared to tenofovir DF in first-line 

studies, most markedly in black women [92]. Additionally, switching from tenofovir DF to tenofovir AF was 

associated with a weight gain of approximately 2 kg at 1 year in two large cohorts [89,97] and a randomised 

trial [98]. This may, in part, be explained by the abrogation of weight loss observed on tenofovir DF, best 

demonstrated in PrEP trials [99], though this is non-progressive and typically less than 1 kg. Efavirenz has 

also been associated with relative weight loss which appears to be related to drug exposure [100]. Data from 

a randomised trial in pregnant women showed that weight gain was less than recommended in pregnancy 

but closest to normal for tenofovir AF/emtricitabine/dolutegravir compared to tenofovir DF/emtricitabine/ 

dolutegravir and tenofovir DF/emtricitabine/efavirenz [92,101]. 

The mechanisms underlying this weight gain remain unclear and the clinical implications of ART-associated 

weight change are uncertain. People living with HIV should be advised that annual weight gain in the region 

of 0.5 kg is typical in the general population. People starting ART for the first time should be advised that 

they may experience additional early weight gain as part of their return to health. Among the combinations 

recommended for initial therapy in Table 5.1 there is insufficient evidence to recommend a particular 

strategy based on potential for weight gain. 

There is no evidence at present to support switching ART to manage weight gain, though trials are ongoing 

or planned. After an informed discussion with a healthcare professional, if an individual wishes to start or 

switch ART based on potential for weight change, this should be in the context of the relative wider 

advantages and disadvantages of the alternative versus commencing ART recommended for most people 

living with HIV (or continuing the current ART if considering a switch). 
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Where individuals on ART are concerned about weight gain, they should be offered general lifestyle      

advice and signposting or referral to specialist services in line with local, regional and national guidelines. 

They should be advised that if a drug is associated with weight gain, stopping that drug may not result in 

weight loss. 

 

8.4 Chronic kidney disease 

8.4.1 What to start  

Recommendations 

• We recommend darunavir/ritonavir or darunavir/cobicistat in individuals with an eGFR of                    

<60 mL/min/1.73 m2 if a PI is required (Grade 1C). 

• We recommend tenofovir AF in individuals with an eGFR of 30–60 mL/min/1.73 m2 who require 

tenofovir (Grade 1B). 

Auditable outcome 

• Number/proportion of individuals with CKD (eGFR <60 mL/min/1.73 m2 or protein/creatinine ratio    

>50 mg/mmol) who are maintained on ART regimens containing tenofovir DF, atazanavir or lopinavir, 

and a record of the rationale. 

Rationale 

There are no data from randomised controlled trials to inform ART decisions in individuals with CKD. 

Observational data suggest that kidney function improves in those with impaired kidney function following 

initiation of ART [102,103]. Renal impairment and proteinuria are powerful predictors of kidney disease 

progression [104-106]. Therefore, ART with nephrotoxic potential (tenofovir DF [107-110], 

lopinavir/ritonavir [111] and atazanavir [111,112]) is best avoided in individuals with an eGFR of (or 

approaching) <60 mL/min/1.73 m2, or moderate-to-severe proteinuria (urine protein-to-creatinine ratio   

>50 mg/mmol or urine albumin-to-creatinine ratio >30 mg/mmol).  

The use of tenofovir DF and tenofovir AF (each co-administered with emtricitabine, elvitegravir and 

cobicistat) has been compared in two randomised controlled clinical trials of ART-naïve persons with eGFR 

>50 mL/min/1.73 m2. At 3 years, there were significantly more renal discontinuations in the tenofovir DF 

arm (12 vs 0; P<0.001) [113].  
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The relative safety of tenofovir AF has also been demonstrated in individuals with CKD                                

(eGFR 30–70 mL/min/1.73 m2), with marked reductions in tubular proteinuria within days of switching    

from tenofovir DF to tenofovir AF, and stable eGFR over 96 weeks [114].  

8.4.2 Need to switch 

Recommendation 

• We recommend against continued use of tenofovir DF, lopinavir/ritonavir or atazanavir in individuals 

with worsening renal function who have developed or are approaching an eGFR of <60 mL/min/1.73 m2 

or who have developed moderate-to-severe proteinuria, if acceptable alternatives are available    

(Grade 1C). 

Rationale 

Tenofovir DF may cause renal tubular injury and proximal tubulopathy [110,115]. Tenofovir DF has been 

associated with eGFR decline, CKD and proteinuria in cohort studies [111,112,116], and discontinuation of 

tenofovir DF with improved kidney function [117,118]. Tenofovir AF has an improved renal safety profile, 

with stable eGFR patterns in those with renal impairment (eGFR 30–70 mL/min/1.73 m2) [114], reductions in 

(tubular) proteinuria [114,119] and a lower incidence of renal discontinuations and no reported cases of 

proximal tubulopathy in clinical trials [119]. Tenofovir AF had no effect on tubular biomarkers or BMD in a 

prospective study of individuals with a history of proximal tubulopathy on tenofovir DF, and no recurrent 

cases of proximal tubulopathy were observed over 96 weeks [120]. 

Atazanavir may cause kidney stones or tubulo-interstitial nephritis [109,121-124]. Atazanavir and 

lopinavir/ritonavir, but not darunavir, have been associated with CKD and eGFR decline in cohort studies 

[111,125,126], and switching from atazanavir or lopinavir/ritonavir to darunavir has been associated with 

improved renal function [127].  

The optimal treatments for people with severe CKD (stage 4 CKD: eGFR 15–29 mL/min/1.73 m2) and end-

stage kidney disease (ESKD; dialysis or transplantation) remain to be defined [128]. In individuals with    

stage 4 CKD, tenofovir AF (25 mg) results in 5- to 6-fold higher tenofovir exposures as compared to 

individuals with normal kidney function (similar to tenofovir exposures with tenofovir DF as part of 

unboosted regimens in people with normal kidney function) [129]. If tenofovir AF is required to suppress  

HIV and/or hepatitis B in people with severe CKD, an unboosted third agent together with tenofovir 

AF/emtricitabine (10/200 mg once daily) could be considered with careful monitoring for worsening kidney 

function and proximal tubulopathy, although there are no data to support such a strategy. 
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Transplantation is the preferred treatment modality for ESKD [130]. Hence, ART regimens for people with 

ESKD should be optimised for the post-transplant setting in which impaired renal function, eGFR decline, 

proteinuria, acute kidney injury and drug–drug interactions between ART and calcineurin inhibitors 

(tacrolimus and ciclosporin) are common [128]. Tenofovir AF/emtricitabine/elvitegravir/cobicistat 

(administered once daily; n=55) and tenofovir AF/emtricitabine/bictegravir (once daily; n=10) are the only 

ART regimens that have been formally studied in people on dialysis [131,132]. Although most participants 

maintained viral suppression on these regimens, tenofovir exposures were almost 30-fold and 2- to 4-fold 

higher than those achieved with tenofovir AF and tenofovir DF, respectively, in people with normal kidney 

function; the effects of these high exposures on residual kidney function and bone are unknown. For people 

on dialysis, we recommend the use of ART regimens that are optimised for use in kidney transplantation; 

such regimens should not include cobicistat or ritonavir, and tenofovir AF should be avoided unless 

individuals are hepatitis B surface antigen positive or require tenofovir to maintain viral suppression.  

The advent of two-drug regimens such as dolutegravir/lamivudine and dolutegravir/rilpivirine has provided 

more options to manage HIV in the setting of renal impairment and/or moderate-to-severe proteinuria. 

However, experience with these regimens is still limited [133].  

Of note, the renal prescribing advice for many ARVs is based on creatine clearance estimated by                  

the Cockcroft–Gault equation. We advise following local guidelines when making decisions about               

ART prescribing. 

8.4.3 Dose adjustment of ART in the setting of renal impairment 

Recommendation 

• We suggest that lamivudine and emtricitabine are dose adjusted in people with a confirmed eGFR of 

<30 mL/min/1.73 m2 (GPP). 

Rationale 

All currently licensed NRTIs (except abacavir) are renally cleared [134]. Hence, exposures of most NRTIs 

increase in renal impairment, and progressive dose reductions are recommended as renal function    

declines [135]. As HIV treatment guidelines evolved, dose reductions have remained relevant for a few  

ARVs, most notably emtricitabine, lamivudine and tenofovir. Full-dose (200 mg daily) emtricitabine has been 

studied in people with renal impairment (eGFR 30–70 mL/min/1.73 m2) and in people on dialysis; although 

plasma exposures were predictably elevated, no toxicity signal was detected [131,136]. The same is  

probably true for lamivudine: full-dose (300 mg daily) lamivudine appears to be safe in people with         

eGFR >30 mL/min/1.73 m2 [137,138], and 100–150 mg daily in those on haemodialysis [137]. These data 
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provide support for continued use of fixed-dose, emtricitabine- or lamivudine-containing ART combinations 

in individuals with mild-to-moderate renal impairment. Clinicians need to avoid unnecessary dose reduction 

of emtricitabine or lamivudine where these agents are co-administered with dolutegravir or other agents 

that have major effects on tubular creatinine secretion (which leads to overestimation of the severity of 

renal impairment) [134]. As described above (see Section 8.2.2 Switching treatment), tenofovir DF should be 

avoided in people with eGFR <60 mL/min/1.73 m2 or rapid eGFR decline, and tenofovir AF should be avoided 

in those with eGFR <30 mL/min/1.73 m2. Intermittent dosing is well established for tenofovir DF in those 

with eGFR <50 mL/min/1.73 m2 [135]; there are no data for intermittent dosing of tenofovir AF. 

 

8.4.4 Assessment of renal function in the presence of agents that reduce creatinine clearance 

Recommendations 

• We suggest that repeat and additional measures of kidney function (eGFR and urine protein-to-

creatinine ratio) are obtained if large reductions in eGFR are observed following the introduction of 

drugs that inhibit tubular creatinine secretion (GPP). 

• We suggest that an alternative estimate of eGFR (e.g. based on cystatin C) is obtained in individuals in 

whom reductions in creatinine-based eGFR on drugs that inhibit tubular creatinine secretion may affect 

decisions about dose reduction or substitution of medications (GPP). 

Rationale 

Several ARV drugs, including dolutegravir, bictegravir, raltegravir, doravirine, rilpivirine, ritonavir and 

cobicistat, inhibit tubular secretion of creatinine, resulting in modest elevations of serum creatinine 

concentrations. These benign effects are mediated by inhibition of creatinine transporters on the apical or 

basolateral membrane of the tubular cells and are not accompanied by new-onset or worsening proteinuria, 

haematuria or glycosuria. Moreover, the inhibitory effects on creatinine secretion are fully established by   

2–4 weeks, and reversible upon discontinuation of the relevant agent(s) [134]. The increase in serum 

creatinine concentrations affects eGFR or creatinine clearance; large reductions in eGFR may be observed in 

people with normal renal function [139]. If this benign effect of these ARV drugs is not recognised, tenofovir 

toxicity may be inadvertently diagnosed or renally cleared medications inadvertently dose reduced. Repeat 

and/or alternative measures of renal function (e.g. cystatin C and urinalysis) can help to distinguish benign 

effects of ART on creatinine secretion from renal injury [139].  



                                    BHIVA guidelines on antiretroviral treatment for adults living with HIV-1 2022 
 

  163 

 

8.5 Chronic liver disease 

Recommendation 

• People found to have non-alcoholic fatty liver disease (NAFLD) should be actively involved in the choice 

of ART to attempt to minimise the risks not only of progression of liver disease and CVD but also of 

weight gain and diabetes (GPP).  

Auditable outcome 

• Proportion of people with chronic liver disease for whom there is a documented discussion of the risks 

and benefits of continuing the current ART regimen. 

Rationale 

Chronic liver disease remains relatively common in people living with HIV. While co-infection with hepatitis B 

and C and related liver fibrosis remain challenges, progress in therapy of viral hepatitis means that alcoholic 

liver disease and non-alcoholic fatty liver disease (NAFLD) are increasingly important.  

For patients being considered for hepatitis C virus therapy, drug–drug interactions need to be considered 

and there are some contraindicated combinations of hepatitis C and HIV therapy (particularly with PI-based 

hepatitis C therapy). Clinicians should consult specialist guidelines and refer to the dedicated pages of the 

Liverpool website [140]. 

Alterations to drug choice and dosing of ART regimens may be required in the setting of liver fibrosis. Dose 

adjustments are not usually required in those with mild fibrosis alone, but in the setting of cirrhosis, specific 

guidelines [3] should be consulted. Evidence is limited for many settings and TDM may be helpful where 

there is clinical uncertainty.  

In the setting of NAFLD, both an individual’s liver health and their overall CVD risk profile and weight need to 

be considered when selecting ART. While some agents (e.g. INSTIs) are associated with more favourable lipid 

profiles and may be preferred in the setting of advanced liver disease, they may also be associated with 

weight gain that could impact liver health. 
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8.6 Cognitive impairment associated with HIV 

8.6.1 Introduction 

With the widespread use of effective combination ART, the incidence of severe HIV-associated cerebral 

disease has declined dramatically [141]; however, more subtle forms of brain disease, known as HIV-

associated cognitive disorders, are reported to remain prevalent [142]. This cognitive deficit may present 

with a wide spectrum of clinical symptoms and typically includes patterns involving ineffective learning and 

difficulties in decision-making or executive function, rather than pure difficulties in formulating new memory 

(i.e. the cortical defect typical of Alzheimer’s disease [143]).  

Studies describing prevalence of HIV-associated cognitive impairment vary depending on definitions used 

and populations studied [144-146]. Cohorts including only aviraemic and symptomatic subjects suggest the 

prevalence of cognitive impairment to be between 6% and 19% [145,147-149]. Risk factors for the 

development of cognitive disorders are poorly understood and are likely to be multifactorial including     

both HIV disease-related factors [150,151] and concomitant non-HIV-related factors, particularly 

multimorbidity and polypharmacy associated with ageing [152-156]. Although it is possible that the choice of 

combination ART that subjects receive may influence cognitive function, this is a controversial area without 

definitive evidence. The following recommendations apply to individuals with symptomatic HIV-associated     

cognitive disorders.  

8.6.2 When to start ART 

Recommendation 

•      Along with the general recommendation to offer ART to all persons with HIV, we recommend that 

symptomatic HIV-associated cognitive disorders is considered a further indication to commence ART 

(Grade 1C).  

Rationale 

Current evidence suggests that cognitive function improves after commencing ART for the first time [157]   

in both cognitively symptomatic [158] and asymptomatic [159] subjects. However, these studies have     

been undertaken in individuals with other indications to commence ART, in general with CD4 cell counts 

<350 cells/mm3. A neurology substudy of START did not demonstrate cognitive benefits in patients 

immediately commencing ART; however, potential benefits may have been confounded by the high rates of 

efavirenz-based ART [160]. Early ART after HIV acquisition may be associated with lower rates of cognitive 

impairment that are comparable to rates in HIV-negative populations [161,162]. For vulnerable individuals, 
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the possible advantages to brain health of successful early HIV suppression must be balanced against 

ensuring ART adherence, a key determinant of long-term cognitive outcomes.  

8.6.3 What to start  

Recommendations 

• We recommend that individuals with HIV-associated cognitive disorders start standard combination 

ART regimens (Grade 1C). 

• We recommend avoiding efavirenz-containing regimens in individuals with HIV-associated cognitive 

disorders (Grade 1C). 

Auditable outcome 

• Proportion of individuals with HIV-associated cognitive disorders commencing an ART regimen 

recommended as initial treatment for most people living with HIV. 

Rationale  

8.6.3.1 Including zidovudine in a regimen 

During the earlier years of ART, clear benefits on cerebral function of individual ARV drugs such as high-dose 

zidovudine were reported [163] and the benefits of combination therapy overall described [157], however 

data are sparse regarding any differences in these benefits between individual agents or combinations. 

Within cohort studies, the use of NRTIs within ART regimens has been associated with a reduced risk of 

severe HIV-associated dementia [164] compared to the use of other regimens; however, the confounders of 

a cohort study limit the interpretation of these data. The improvements in cognitive function observed with 

zidovudine monotherapy [163] and the greater improvements in cognitive function observed with a 

zidovudine-containing quadruple NRTI regimen compared to other ART regimens [165] raise the possibility 

of selecting a zidovudine-containing regimen in subjects with cognitive impairment. Conversely, a lack of 

comparator data for zidovudine monotherapy, and potential toxicities arising from zidovudine use, may limit 

the relevance of these data [166].  

8.6.3.2 Clinical penetration effectiveness score 

Attempts have been made to establish a relationship between cognitive function and CNS ARV drug delivery 

based on an ARV scoring system known as the clinical penetration effectiveness (CPE) score [167]. The CPE 

score aims to rationally rank the cerebral effects of individual ARV agents. However, the system is 

predominantly based on pharmacokinetic modelling rather than pharmacodynamic endpoints such as data 

describing changes in cognitive function. Studies that have assessed the correlation between the CPE scores 

of ART regimens and cognitive function report conflicting findings with some cohorts showing a positive 
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association [168,169] whereas other cohorts describe a negative association [170,171]. In a small 

prospective study, no differences in cognitive outcomes were observed in subjects randomly assigned          

to higher CPE score-containing ART regimens compared to standard therapies [148]. Given these factors,  

the CPE score should not influence therapeutic decisions in subjects with cognitive impairment   

commencing ART.  

8.6.3.3 Neurotoxicities of ARVs 

Although early neuropsychiatric side effects are widely recognised and common with efavirenz-containing 

therapy, recent reports have highlighted concerns regarding poorer cognitive function being associated   

with efavirenz-containing regimens. In one cohort study, poorer cognitive function was found to be 

associated with current efavirenz use [172]. Two randomised controlled studies have assessed the cognitive 

effects of efavirenz [165,173]. In one small study, improvements in cognitive function were poorer in those 

allocated to efavirenz-containing therapy [165] and in a large study, the time to development of cognitive 

impairment was reduced in subjects allocated to efavirenz-containing therapy [173]. ARV switch studies 

have reported improvement in CNS symptomatology when modifying therapy to non-efavirenz-containing 

regimens [174,175]. We recommend avoiding efavirenz in individuals with baseline cognitive impairment or 

mental health issues or concerns, and switching individuals who develop symptoms while on efavirenz-

containing regimens. 

Post-licensing cohort studies of INSTIs have reported neuropsychiatric side effects in specific at-risk 

populations (such as older individuals or those with pre-existing mental health morbidity) which may have 

been missing from the original licensing trials [176]. Neurotoxicities associated with INSTIs are 

predominantly reported as insomnia and anxiety rather than cognitive impairment. At present, there are 

insufficient data to support avoiding INSTI-based regimens in individuals with symptomatic cognitive 

disorders, particularly given the high efficacy and low pill burden of many modern regimens, however 

vigilance is advised. 

8.6.4 Simplification strategies 

Recommendation 

• We recommend avoiding dual therapy regimens in individuals with HIV-associated cognitive disorders 

(Grade 1C). 

Rationale 
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Novel ARV strategies, particularly dual therapy with INSTIs or PIs, continue to be of interest given the 

potential for reduced long-term toxicities. Concerns have been raised regarding the cerebral effects of both 

PI monotherapy [177] and dual therapies [178].  

Such concerns are based on the hypothesis that novel strategies comprise only one or two effective ARV 

agents that may not adequately suppress ongoing HIV replication in sanctuary sites such as the CNS [167]. 

Isolated cases describing the evolution of CNS disease in previously stable people living with HIV receiving PI 

monotherapy have been reported [179]. In the PIVOT study, the largest study of PI monotherapy, no 

differences in parameters of cognitive function were noted over 5 years of follow-up in subjects randomly 

assigned to continue standard therapy versus commence PI monotherapy [180]. Similarly reassuring data 

were reported during shorter follow-up of PI dual therapy [181,182]. However, all PI monotherapy studies 

recruited low numbers of neurologically symptomatic subjects. Subsequent, large cross-sectional and 

prospective studies of aviraemic individuals found an association between HIV CSF escape and PI use 

[183,184]. However, the prevalence of CSF escape was low and did not correlate with cognitive function at 

the single timepoint of analysis [183].  

In a retrospective cohort study of aviraemic individuals at high risk or with symptoms of cognitive 

impairment, no differences in CSF escape or cognitive function were identified between individuals receiving 

a range of dual therapy regimens compared to those receiving standard triple therapy [185]. However INSTI-

containing regimens were predominantly used in the small and heterogenous dual therapy group. 

There are few data describing efficacy and safety of modern dual regimens in the CNS. In one open-label 

study, virologically suppressed individuals switching to dolutegravir-based dual therapy experienced more 

neuropsychiatric adverse events leading to discontinuation compared to those receiving standard triple 

therapy [186]. In another open-label switch study, discontinuation rates were comparable between 

dolutegravir-based dual therapy and triple therapy arms despite higher rates of insomnia reported in the 

dual therapy group [187]. No cognitive adverse events were identified in the first 48 weeks of either study 

and the populations studied were relatively young with a median age of less than 50 years. Randomised 

controlled clinical trials to study long-term safety and efficacy of simplified regimens in the CNS and other 

compartments in naïve and experienced patients are awaited.  

Long-acting injectable therapies represent a particularly attractive treatment for those individuals at risk of 

or with established cognitive impairment by removing the daily pill burden. In the only available study of 

injectable therapy in virologically suppressed individuals, who also had no history of treatment failure, no 

significant neuropsychiatric or cognitive adverse events were reported in either injectable or oral therapy 

arms [188].  
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8.6.5 Continuing or worsening cognitive impairment despite ART 

Recommendations 

Best practice management should include (GPP):  

• Reassessment and management of confounding conditions.  

• Assessment and genotyping of CSF HIV RNA.  

• Modifications to ART based on paired plasma and CSF genotypic results in subjects with detectable CSF 

HIV RNA. 

Rationale 

Several randomised controlled studies, assessing both intensification of ART with new ARV agents [148,189] 

and with adjunctive therapies [190-193] have been published. Unfortunately, none of these studies 

describes improvements in cognition subsequent to the study interventions. In one small, randomised, 

open-label pilot trial of symptomatic patients, switching from a dolutegravir-containing to elvitegravir-

containing regimen improved neuropsychiatric and cognitive outcomes [194]. However, there are 

insufficient data to recommend switching between INSTIs in individuals who develop cognitive symptoms 

while on INSTI-containing triple therapy regimens. No benefit on cognitive function have been observed in a 

study assessing ART intensification with maraviroc and/or dolutegravir (NCT02519777) [195]. Without 

evidence-based interventions, a best-practice approach based on the current literature is outlined. As HIV-

associated cognitive disorders are diagnoses of exclusion, re-evaluation of subjects with ongoing cognitive 

impairment despite ART for confounding conditions is recommended, with expert input from other clinical 

specialties such as psychiatry, neurology and neuropsychology and where possible from an HIV neurology 

service. Given the presence of non-infectious comorbidities reported to be a risk factor for cognitive 

impairment [152], such conditions should be optimally managed. 

Assessment of CSF HIV RNA and genotypic analysis of CSF RNA may be useful tools in the management of 

people with ongoing cognitive impairment for two reasons. First, data from cohorts of untreated people 

living with HIV would suggest that CSF HIV RNA levels are higher in those with HIV-associated dementia and 

cognitive decline [196-198] and therefore suppression of CSF HIV RNA may be beneficial for cognitive 

function. Secondly, in people with ongoing cognitive impairment, higher degrees of genetic diversity 

between HIV viral strains in the CSF and plasma compartment may exist [199], even in those with 

undetectable plasma HIV RNA [200,201]. Therefore, assessment for CSF HIV resistance is justified in order to 

tailor ART. Management should also involve consideration of any potential toxicities and side effects of ARV 
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drugs. For instance, a trial of switching from an efavirenz-containing to an alternative regimen may be 

considered along with any potential disadvantages of treatment modifications as outlined above.  

 

8.7 Later life and ageing with HIV 

8.7.1 Introduction 

People with HIV are not only living into older age but older people are also acquiring HIV as they maintain 

sexually active lifestyles. The proportion of people living with HIV in the UK aged ≥50 years has more than 

doubled in the last decade. In 2019, 43% of adults (aged >15 years) seen for HIV care in the UK were aged 

≥50 years, compared with 21% in 2010 [202]. Older people living with HIV are more likely to experience 

comorbidities and be receiving non-ARV medication. In addition, increased age may be associated with a 

higher prevalence of mental health issues, social isolation and financial challenges; HIV-treating clinicians 

should be mindful of these factors and familiar with appropriate sources of support. 

8.7.2 When to start ART 

Recommendation 

• We recommend that standard criteria are used to determine when to commence ART in older people 

with HIV (Grade 1C). 

Rationale 

The following factors should be specifically considered. 

8.7.2.1 Rate of CD4 cell count decline 

Older age has been found to be strongly associated with faster CD4 cell count declines [203-205]. An analysis 

from the COHERE dataset demonstrated that older age was significantly associated with higher viral load, 

which is in turn associated with CD4 cell count decline [206,207]. As such, older individuals with a high CD4 

cell count may experience more rapid decline, therefore older age may be considered an additional factor 

when deciding how quickly to commence ART at high CD4 strata.  

8.7.2.2 Absolute risk of disease progression at a given CD4 cell count 

The absolute risk of disease progression is significantly higher for a given CD4 cell count in older people, 

which is an important factor to consider when counselling older individuals about starting ART. 
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8.7.2.3 CD4 cell count recovery on commencing ART 

CD4 cell count recovery on commencing ART may be limited in the older person [206,208], possibly due to 

age-associated effects on thymic function or lower baseline CD4 cell count [206,209,210]. Some studies 

suggest that this is a short-term phenomenon attenuated with longer duration of ART [211] and others 

suggest that CD4 cell count recovery and virological suppression are not affected by age [212,213]. 

8.7.2.4 Non-infectious comorbidities 

Individuals living with HIV may experience a higher rate of age-related conditions than the general 

population. While increased frailty has been observed in ART-naïve individuals, and ART may limit this 

accelerated ageing, long-term ART exposure may also contribute to certain phenotypes associated with 

comorbidities, including fat changes, atherosclerosis and sarcopenia [214]. 

8.7.3 What to start  

Recommendation 

• We recommend that standard ART regimens are commenced in older people with HIV (Grade 1C). 

Auditable outcome 

• Proportion of older people with HIV commencing an ART regimen recommended as initial treatment for 

most people living with HIV. 

Rationale  

The factors below should be specifically considered when commencing therapy in older people living        

with HIV. 

8.7.3.1 Non-infectious comorbidities 

Non-infectious comorbidities are more prevalent in older individuals and are reported to occur more 

frequently and at a younger age in people with HIV compared to matched control populations [215]. The 

possibility of end-organ disease should be considered when tailoring ART for older individuals. 

8.7.3.2 Concomitant medication 

The use of concomitant medication, both over-the-counter preparations and prescription medication, is 

highly prevalent in older people living with HIV [216]. Consideration of drug–drug interactions with 

concomitant medications is required when commencing ART in older people with HIV. 
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8.7.3.3 Clinical pharmacology and ageing 

All aspects of drug pharmacology, namely absorption, metabolism, distribution and elimination, are 

reported to change with age. Specifically, for the currently available ARV drugs, effects on hepatic 

metabolism and elimination may be relevant [217]. Regarding hepatic metabolism, CYP3A4 activity may 

wane with age and therefore, for drugs metabolised via this pathway, plasma exposure may increase with 

age. In pharmacokinetic studies, exposure of the boosted PIs has been reported to increase with age [218], 

with these effects not reported with other classes such as the INSTIs [219]. Although theoretically this could 

lead to increased toxicity in older people living with HIV, this has not been reported in clinical practice. 

Regarding elimination, renal elimination of drugs reduces with increasing age. Pharmacokinetic studies have 

described increased exposure of tenofovir DF in older compared to younger people living with HIV, which 

was thought to be due to reduced renal clearance [220]. Again, there is a theoretical risk of increased 

toxicity as a result of higher drug exposure. 

 

8.8 Mental health 

Recommendations 

• We recommend that efavirenz-containing regimens should be avoided in individuals with a current or 

past history of depression, psychosis, suicidal ideation or attempted suicide, or at risk of self-harm 

(Grade 1C). 

• We recommend that INSTI-containing regimens should be used with caution in patients with a pre-

existing history of any psychiatric illness including depression (GPP). 

Rationale 

The summary of product characteristics for efavirenz cautions that ‘patients with a prior history of 

psychiatric disorders appear to be at greater risk of serious psychiatric adverse reactions’ with a 2% risk of 

both severe depression and suicidal ideation [221]. In view of this warning, studies exploring efavirenz and 

risk of depression or suicide are inevitably subject to confounding by indication because individuals most at 

risk will not have been prescribed efavirenz or entered into randomised controlled trials where one of the 

arms included efavirenz. 

A meta-analysis of four ACTG randomised controlled trials with efavirenz in one arm included 5000 people 

living with HIV [222]. ‘Suicidality’ was defined as suicidal ideation or attempted or completed suicide. The 

incidence of suicidality was 8/1000 PY with efavirenz versus 4/1000 PY without (hazard ratio [HR] 2.3; 

P=0.006); rates of attempted or completed suicide were 3/1000 PY versus 1/1000 PY respectively (HR 2.6; 
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P=0.065) (eight suicides on efavirenz vs one on comparator regimens). In a secondary analysis of time to 

suicidal ideation, attempted or completed suicide, or death attributed to substance abuse, homicide or 

accident (to capture possible under-reporting of suicide) rates were 9/1000 PY and 5/1000 PY on efavirenz 

and comparator regimens respectively (HR 2.06; P=0.007). Incidence of suicidality did not change during the 

period of follow-up indicating that risk could emerge at any time. 

A small Spanish cohort study found no association between depression or suicide attempts and efavirenz  

but the overall event rate was unusually low and the proportion of those with depression prescribed 

efavirenz was half that in the main cohort suggesting significant confounding by indication (i.e. less use of 

efavirenz where there was a concern about mental health) [223]. No association was found in the D:A:D 

cohort study between efavirenz use and suicide as a reported cause of death, possibly for similar 

confounding reasons [224]. 

A retrospective analysis using data from the US FDA Adverse Event Reporting System (i.e. post-marketing 

surveillance data of spontaneous adverse event reports from people living with HIV and healthcare workers) 

explored the ratio of observed to expected numbers of suicidality events (O/E ratio) for a variety of drugs 

[225]. Such data are inevitably subject to reporting biases that make them difficult to interpret. The authors 

concluded that there was no association between efavirenz exposure and suicidality because the O/E ratio 

did not exceed the arbitrarily predefined threshold of 2, whereas it did for other drugs with a known suicide 

risk (e.g. fluoxetine). Nevertheless, the O/E ratio for efavirenz was significantly higher than for other ARVs, 

which is consistent with an increased risk for this drug. 

Completed suicide ranks among the most adverse possible effects of any treatment. Unfortunately, 

depression is under-recognised by people living with HIV and poorly elicited by healthcare workers [226]. 

The above data support a precautionary stance of avoiding efavirenz in those with a current or past history 

of depression or suicidality. 

Neuropsychiatric side effects, including insomnia, anxiety and worsening depressive symptoms, have been 

reported for all INSTIs, particularly in patients with pre-existing psychiatric illness [227]. However high-

quality data directly comparing incidence of neuropsychiatric side effects between third agents in non-trial 

populations are lacking and definitions of side effects between studies are heterogenous. The summary of 

product characteristics for raltegravir states that raltegravir should be used with caution in individuals with a 

pre-existing history of psychiatric illness [228]. We recommend caution when using all INSTIs in individuals 

with a history of psychiatric illness including depression. However, INSTIs have outperformed other classes 

of ARV agents in clinical trials from an efficacy perspective; they are associated with fewer drug interactions 

than some alternatives and are the recommended therapy for most individuals living with HIV. Therefore, at 
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present, we do not recommend avoidance of this class. Rather, we recommend that this risk of effects on 

mood or suicidal behaviour should be carefully considered in those individuals most at risk with monitoring 

for neuropsychiatric side effects. 

 

8.9 Transgender people 

Recommendations 

• Transgender people living with HIV may be impacted disproportionately by some of the key 

considerations around ART choice (e.g. drug–drug interactions, mental health concerns, stigma, CVD 

and low BMD); holistic assessment is advised when selecting optimal ART (GPP). 

• We recommend that clinics collect accurate data on gender identity so that data on the outcomes and 

experiences of transgender people living with HIV can be used to better tailor services (GPP). 

• We recommend individualised interpretation of gender-influenced laboratory and other assessments 

that may impact ART choice (GPP). 

Auditable outcomes 

• Percentage of people living with HIV who are transgender, non-binary or identify with a different 

gender from that given at birth who are on ART with an undetectable viral load.  

• Percentage of people living with HIV who are transgender, non-binary or identify with a different 

gender from that given at birth for whom hormone therapy (name, dose, frequency) and a drug 

interaction review (mainly but not only between hormones and ARVs) have been documented. 

Rationale 

Transgender is defined by the Office for National Statistics as an umbrella term for people whose gender 

identity is different from the sex assigned at birth [229]. Of note the Equality Act 2010 includes identifying as 

transgender as a protected characteristic [230].  

It is important for HIV care providers to gain understanding and support the specific care needs of 

transgender people. Transgender populations are at higher risk of HIV acquisition [231] and are impacted 

disproportionately by factors that may impact adherence and drug toxicity, and therefore ART choice. 

There are no robust data on the number of people in the UK who identify as transgender though the 

Government offers a ‘tentative estimate’ of 200,000 to 500,000 individuals [232]. Government data 
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demonstrate lower quality of life scores among people in the lesbian, gay, bisexual and transgender (LGBT) 

community in general, and scores are particularly low for those who identify as transgender [233]. 

Importantly, HIV prevalence among transgender and gender-diverse people in England has been reported to 

be relatively low compared with international estimates [234]. However, estimates of undiagnosed HIV 

prevalence among transgender populations are high compared with cisgender populations and structural 

barriers may prevent transgender people from HIV testing [235]. 

Individual assessment of current and future health needs is of the utmost importance for transgender 

people. For example, understanding pregnancy plans, need for cervical screening and access to interventions 

such as human papilloma virus vaccination can help ensure transgender people receive optimal care. 

8.9.1 Accessing care 

In England, between 2017 and 2020, 4–6% of individuals newly diagnosed with HIV were transgender or 

gender diverse people of whom more than 96% were initiated on ART [236]. 

Transgender people may experience numerous barriers to successful engagement with HIV care services 

[237,238]. 

A Stonewall survey revealed that 41% of transgender men and women had experienced a hate crime or 

incident because of their gender identity [232]. They also reported that 25% of transgender people had 

experienced homelessness at some point in their lives. A government-led national LGBT survey found similar 

results, with 67% of transgender respondents saying they had avoided being open about their gender 

identity for fear of a negative reaction from others [232]. 

Transgender people may avoid the healthcare system due to stigma and past negative experiences (e.g. 

being called the wrong name or the wrong pronoun used, being verbally harassed, asked invasive questions 

about being transgender, or having to educate their providers about transgender people) [239]. 

We recommend ensuring that registration forms and electronic medical records are inclusive of   

transgender and gender non-binary identities (e.g. record both current gender identity and gender    

assigned at birth) (GPP): 

• All people should be asked for their chosen name and pronouns, and these should be used consistently 

when speaking to or about the person, regardless of legal name. 

• Training for staff and brochures, and other materials that meet the specific needs of transgender people 

living with HIV, should be available. 
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8.9.2 Peer support 

Peer navigation has been found to improve the likelihood of durable viral suppression among key 

populations, including among transgender women [240]. Research with youth and adults suggests that 

having visible transgender staff in the clinical environment also facilitates engagement in care. 

8.9.3 ART outcomes 

For the reasons outlined above, transgender people may be particularly affected by adherence challenges.  

Some studies have shown that transgender women living with HIV are less likely than cisgender men to 

receive ART, be adherent to ART and achieve viral suppression [239,241]. 

8.9.4 Drug–drug interactions 

Gender-affirming hormone therapy (GAHT) may have drug–drug interactions with some ARVs. The 

University of Liverpool website has a specific prescribing resource on interactions with GAHT [242]. 

GAHT may be a greater priority than HIV treatment [243] and fear of drug–drug interactions between ART 

and GAHT is common among transgender people [243]. Ensuring that people taking GAHT, or planning to, 

are provided with clear, accurate information about any potential interactions with ART may help address 

these concerns. Clinicians should reassure patients taking or intending to take GAHT that ART can and will  

be tailored to avoid or manage interactions and that GAHT can be continued on ART.  

8.9.5 CVD risk 

Elevated CVD risk in transgender individuals can be due to both traditional risk factors and to hormone use. 

Rates of tobacco use are higher among transgender people [244], and transgender women have a higher risk 

of venous thromboembolism and ischaemic stroke, associated with the use of oestrogens [245]. Oestrogens 

may cause an increase in triglycerides and high-density lipoprotein (HDL) levels and a decrease in low-

density lipoprotein (LDL) levels, whereas exogenous testosterone was reported to increase levels of LDL and 

decrease levels of HDL [245]. 

Specific guidance for estimating CVD risk for transgender people is lacking and evidence is required. 

Clinicians should take CVD risk into consideration when selecting ART regimens and GAHT regimens. 

Clinicians are advised to use the risk calculator for the sex at birth, affirmed gender, or an average of the 

two, considering the age at which the individual started using hormones, and the amount of time that a 

patient has been on GAHT [246]. 
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8.9.6 Bone health  

Bone metabolism is influenced by sex hormones. Current recommendations for osteoporosis screening are 

based on age and sex and have not been studied in transgender populations, which include people who have 

used hormone therapy and/or undergone surgical gender affirmation. 

Studies investigating BMD changes in transgender women have shown inconsistent results, with the use of 

oestrogens being associated with both increases and decreases in BMD [247]. The risk of osteoporosis 

increases after gonadectomy for both transgender men and transgender women, especially if GAHT 

regimens are stopped. Consequently, early DEXA screening in this setting should be considered. 

When using the FRAX score, which requires a sex designation, expert consensus is that assigned birth sex 

should be used, because transgender people who initiate hormones in early adulthood have generally 

already achieved peak bone mass [248]. 

8.9.7 Renal function 

GAHT may affect eGFR that relies on serum creatinine due to changes in muscle mass. Creatinine-based 

eGFR calculations may therefore overestimate eGFR in transgender women on GAHT or underestimate eGFR 

in transgender men on GHAT. Cystatin C-based or isotopic eGFR calculations may be preferred, if available, 

for patients with marginal renal function.  

There are conflicting data regarding use of identified gender versus sex at birth in eGFR calculators with 

some studies suggesting sex at birth yields more accurate results, other studies showing identified gender to 

be more accurate, and one study suggesting identified gender should be used where an individual has been 

on GAHT for at least 6 months [249]. In the absence of definitive research, we advise individualised 

assessment, careful monitoring of trends and urine markers of renal impairment, and conservative 

interpretation of results that might impact ART choice. 

 
 

8.10 Women 

8.10.1 Introduction 

The following guidance considers issues concerning the initiation and choice of ART for women with HIV who 

are not currently pregnant. For guidance on the management of pregnancy in women with HIV, please refer 

to the BHIVA guidelines for the management of HIV in pregnancy and postpartum [250]. Specific data on ART 



                                    BHIVA guidelines on antiretroviral treatment for adults living with HIV-1 2022 
 

  177 

in women other than in pregnancy are limited. Available data are largely from meta-analyses or post hoc 

analyses or derived from cohort studies. Most of the randomised clinical trial data on ART are from studies 

that have enrolled mainly men. If randomised controlled trials do enrol women, the numbers are often too 

small to draw significant sex-based conclusions. Approximately one-third of people diagnosed with, and 

accessing care, for HIV in the UK are women [251]. The majority are of childbearing age but the age range is 

increasing, adding the complexity of menopause and its sequelae to the management of women with HIV. 

Many women with HIV in the UK are of African heritage and face overlapping challenges to their health and 

wellbeing [252]. Women’s experience of HIV reflects multiple social and cultural factors which, combined 

with sex-specific biological factors, influence individual responses to HIV.  

8.10.2 What to start  

Recommendations  

• There are insufficient data to support specific recommendations for non-pregnant women with HIV.  

We therefore recommend that therapy-naïve women with HIV start ART as per general guidelines 

(Grade 1A). 

• We recommend that both women with HIV of childbearing potential and healthcare professionals who 

prescribe ART are familiar with the benefits and risks of ARV agents for the health of the woman as well 

as for that of the unborn child (GPP).  

• We recommend that potential pharmacokinetic interactions between ARV drugs, hormonal 

contraceptive agents and hormone-replacement therapy are considered before administration (GPP).  

Rationale 

8.10.2.1 Efficacy 

There are few data to guide prescribing of initial ART specifically for women as no randomised controlled 

trial in people living with HIV starting ART has been powered to detect sex-based differences in efficacy. 

From the limited data available, virological outcomes within clinical trial settings generally appear to be no 

different between men and women. WAVES was a women-only randomised controlled trial that 

demonstrated superiority of tenofovir DF/emtricitabine/elvitegravir/cobicistat over tenofovir 

DF/emtricitabine plus atazanavir/ritonavir; this was driven predominantly by more adverse event 

discontinuations in the atazanavir arm [253]. Following on from this study, women in the tenofovir 

DF/emtricitabine plus atazanavir/ritonavir arm were further randomly assigned to receive either tenofovir 

AF/emtricitabine/elvitegravir/cobicistat or remain on their current regimen. Virological suppression was 

maintained in 94% of women who switched and 87% of women who remained on the tenofovir DF/ 
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emtricitabine/atazanavir/ritonavir arm (difference 7.5%, 95% CI −1.2% to 19.4%), thus showing non-

inferiority in the tenofovir AF arm [254].  

A meta-analysis of FDA registrational randomised controlled trials analysed data from 20,328 individuals 

with HIV participating in 40 trials investigating 16 ARV agents. Overall, 20% of study participants were 

women and there were no clinically or statistically significant differences in week 48 virological outcomes 

between men and women [255].  

In a study comparing atazanavir/ritonavir and efavirenz in 1857 ART-naïve individuals of whom 17% were 

women, female sex was associated with increased virological failure on atazanavir/ritonavir compared with 

efavirenz [256]. No difference was seen with efavirenz between men and women. The efficacy and 

tolerability of raltegravir were similar in men and women at 48 weeks in one cohort of treatment-naïve and 

treatment-experienced individuals [257]. First-line rilpivirine-based ART showed no difference in rates of 

virological suppression at 48 and 96 weeks between men and women, but the number of women included 

was low and the study was not designed to investigate sex differences [258]. Cohort studies in the UK have 

reported similar virological outcomes during the first year of treatment in heterosexual men and women 

[259]. An Italian cohort study reported no significant effect of sex on clinical progression or the risk of 

developing a clinical event [260]. Data from Spain, which included both treatment-naïve and treatment-

experienced women, showed similar virological responses compared to men [261].  

 8.10.2.2 Toxicity, discontinuation and adherence  

Several studies have suggested that sex may influence the frequency, presentation and severity of selected 

ART-related adverse events. Although data are limited, there is evidence that the pharmacokinetic 

parameters of some ARV drugs may differ between men and women because of factors such as body weight, 

plasma volume, plasma protein levels, CYP450 activity and drug transporter function [262,263]. Adverse 

events and treatment discontinuations within ART clinical trials and cohort studies published between 2002 

and 2007 have been systematically reviewed [264]. It was found that the overall event rate is often the same 

but the adverse event profile may be different. Women were reported to be more likely than men to 

experience ART-related lipodystrophy, rash and nausea, and to discontinue therapy [264]. Data from the 

USA have shown that women are more likely than men to discontinue ART because of poor adherence, 

dermatological symptoms, neurological reasons, constitutional symptoms and concurrent medical 

conditions [263]. UK cohort data showed that 11.4% of men compared with 19.3% of women discontinued 

treatment in the first year of ART (adjusted relative hazard 0.72, 95% CI 0.63–0.83; P=0.0001) [259]. CNS side 

effects of varying severity can occur with efavirenz, particularly at the initiation of therapy. This may be 

partly explained by the greater efavirenz exposure associated with a CYP2B6 variant, more commonly found 
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in Africans and African Americans [265]. In the UK population, this is of particular relevance to women with 

HIV, the majority of whom are of African heritage.  

Compared with men with HIV, women are more likely to experience an increase in central fat with ART 

[266]. A retrospective study of over 1000 women followed up in the Women’s Interagency HIV study from 

2006 to 2011 compared virologically suppressed women who switched to a regimen containing an INSTI 

compared to those who did not. Overall, 73% were overweight or obese but a significant increase in glycated 

haemoglobin (P≤0.0318) and systolic (P≤0.0191) and diastolic (P≤0.0121) blood pressure were seen in those 

who switched to an INSTI-containing regimen [267]. The ADVANCE trial compared tenofovir AF/ 

emtricitabine/dolutegravir with tenofovir DF/emtricitabine/dolutegravir and tenofovir DF/ 

emtricitabine/efavirenz. Significantly more weight gain was seen in women compared with men and larger 

increases in weight in both men and women were seen in the dolutegravir combined with tenofovir AF     

arm [268].  

Women have an increased risk of osteopenia/osteoporosis, especially after menopause, and this risk may be 

exacerbated by HIV and ART [269]. At present, these observed differences do not require women-specific 

recommendations. A systematic review of studies on sex and ART adherence published between 2000 and 

2011 in resource-rich countries concluded that overall reported adherence is lower in women than men 

[270]. However, of over 1000 studies initially identified for review, only 44 had adequate data on sex to 

allow any comparisons to be made. The authors identified specific factors for lower adherence in women: 

depression, lack of supportive interpersonal relationships, young age, drug and alcohol use, black ethnicity, 

ART with six or more pills per day, higher numbers of children, self-perception of abdominal fat gain, sleep 

disturbances and increased levels of distress. 

8.10.2.3 Fetal safety 

 
All women of childbearing potential should be offered reproductive health counselling including advice 

around conception, prevention of vertical transmission and contraception as a component of routine 

medical care [271]. Concerns about potential fetal toxicity of ARV agents have influenced prescribing 

practice in women with HIV. Of note, other than zidovudine in the third trimester, no ARV drug has a licence 

for use in pregnancy. Pregnancy in women living with HIV who are already on effective therapy is increasing. 

Where newer drugs are available, women are conceiving on these agents, with zidovudine now rarely used 

as first-line therapy for adults. European cohort data found no differences in risk of detectable viral load at 

delivery, vertical transmission or congenital abnormality when comparing pregnancies that were managed 

with zidovudine-containing versus zidovudine-sparing ART [272]. The most robust data on teratogenicity and 
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first trimester ART exposure are from the Antiretroviral Pregnancy Registry (APR) [273]. This international 

prospective reporting system records rates of congenital birth defects in babies born to women with 

exposure to ART during the first trimester. Approximately 200 reports need to be received for a particular 

compound before data are reported by the APR. An interim report was released in July 2020. There have 

been sufficient numbers of first trimester exposures of abacavir, atazanavir, efavirenz, emtricitabine, 

lamivudine, lopinavir, nevirapine, ritonavir, tenofovir DF and zidovudine to detect at least a 1.5-fold increase 

in risk of overall birth defects and a 2-fold increase in risk of birth defects in the more common classes      

(i.e. cardiovascular and genitourinary systems). However, no such increases have been detected to date. A 

greater than 2-fold increase in overall birth defects has not been seen for cobicistat, darunavir, dolutegravir, 

elvitegravir, raltegravir, rilpivirine or tenofovir AF.   

Despite the APR report on dolutegravir [273], further analysis reported in 2020 from the Tsepamo study in 

Botswana has shown a rate of neural tube defects of 0.11% in women who conceived on dolutegravir-

containing ART compared to 0.07% in women conceiving on an efavirenz-containing regimen [274]. Data 

from the IMPAACT study comparing dolutegravir plus emtricitabine/tenofovir AF versus dolutegravir plus 

emtricitabine/tenofovir DF versus efavirenz/emtricitabine/tenofovir DF after the first trimester reported 

pregnancy outcomes in 640 women. There were fewer adverse outcomes in women in the dolutegravir plus 

emtricitabine/tenofovir AF arm (24.1%) compared to the dolutegravir plus emtricitabine/tenofovir DF 

(32.9%; P=0.043) and efavirenz/emtricitabine/tenofovir DF (32.7%; P=0.047) arms [275].  

There are insufficient data to recommend bictegravir, doravirine and cabotegravir/rilpivirine use            

during pregnancy. 

Given that no ARV drug is licensed for use in pregnancy apart from zidovudine in the third trimester, a 

discussion regarding the potential unknown long- and short-term effects on an unborn child should be had 

with any woman of childbearing potential who commences any ART regimen. Further details can be found in 

the BHIVA guidelines for the management of HIV in pregnancy and postpartum [250]. 

 

8.10.2.4 Hormone interactions  

Significant pharmacokinetic and pharmacodynamic interactions have been reported between ARV drugs and 

hormonal agents and these should be taken into consideration when selecting an ART regimen for women 

using hormonal contraception and hormone-replacement therapy. We suggest prescribers refer to the 

summary of product characteristics for individual drugs or the University of Liverpool HIV drug interactions 

website [6], or seek specialist pharmacy advice within their unit/network.  
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8.10.2.5 Menopause 

As the average age of the female population living with HIV increases, more women with HIV reach 

menopause. The menopause raises a number of issues for women with HIV including menopausal 

symptoms, drug interactions with hormone-replacement therapy and increased risk of comorbidities such as 

CVD and osteoporosis. Although data are limited, there is no evidence that menopause has a direct effect on 

ART efficacy. A subanalysis of responses to ART among a small number of treatment-naïve premenopausal 

and postmenopausal women in a US study found no significant differences in the immunological and 

virological responses between the two groups [276]. 

8.10.3 Women living with HIV experiencing virological failure  

There is very little evidence to guide prescribing ART in women with HIV experiencing virological failure on 

ART, with women accounting for approximately 10% of those recruited in most studies. One study 

investigating darunavir/ritonavir in ART-experienced individuals recruited a large proportion of women and 

was powered to show a difference in virological efficacy between men and women; this study showed 

higher discontinuation rates among women than men, with nausea being cited as a particular problem, but 

overall there was no difference in virological efficacy [277]. A further study has reported similar efficacy and 

tolerability of raltegravir in ART-experienced women with HIV [257]. In women with HIV experiencing 

virological failure on ART, the same principles of management and recommendations apply as for men with 

HIV experiencing virological failure.  

8.10.4 Psychosocial issues 

Women living with HIV often experience additional vulnerability factors (psychological and social) that can 

affect access to and engagement with care as well as adherence and treatment outcomes. Such factors 

include HIV-related stigma, low socioeconomic status, culturally defined gender roles and high levels of 

intimate partner violence. There are higher levels of mental health problems, particularly depression and 

post-traumatic stress disorder, in women living with HIV compared with the general population, which can 

also adversely affect outcomes. These issues need to be recognised and identified by healthcare 

professionals and effective interventions offered, in particular psychosocial and peer support. 
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10 List of abbreviations  

APR Antiretroviral Pregnancy Registry  

ART Antiretroviral therapy 

ARV Antiretroviral 

BaHIV Behaviourally acquired HIV 

BASHH British Association for Sexual Health and HIV 

BHIVA British HIV Association 

BMD Bone mineral density 

BMI Body mass index  

CHARS Children’s HIV and AIDS Reporting System 

CHIPS Collaborative HIV Paediatric Study  

CHIVA Children’s HIV Association  

CI Confidence interval 

CKD Chronic kidney disease 

CNS Central nervous system 

CPE Clinical penetration effectiveness 

CSF Cerebrospinal fluid 

CVD Cardiovascular disease  

CYP Cytochrome P45 

DEXA Dual-energy X-ray absorptiometry 

DHHS Department of Health and Human Services 

EACS European AIDS Clinical Society 

eGFR Estimated glomerular filtration rate 

Env HIV envelope 

ESKD End-stage kidney disease 

GAHT Gender-affirming hormone therapy 

GP General practitioner  

GPP Good practice point 
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GRADE Grading of Recommendations Assessment, Development and Evaluation 

HDL High-density lipoprotein  

HIV Human immunodeficiency virus 

HR Hazard ratio  

HTLV T-cell lymphotropic virus 

INSTI Integrase inhibitor 

IQR Interquartile range 

ISOSS Integrated Screening Outcomes Surveillance Service 

LDL Low-density lipoprotein 

LGBT Lesbian, gay, bisexual and transgender 

MSM Men who have sex with men 

NAFLD Non-alcoholic fatty liver disease 

NICE National Institute for Health and Care Excellence 

NNRTI Non-nucleoside reverse transcriptase inhibitor  

NRTI Nucleoside reverse transcriptase inhibitor  

O/E ratio Ratio of observed to expected numbers of suicidality events 

OR Odds ratio 

PaHIV Perinatally acquired HIV  

PHE Public Health England 

PHI Primary HIV infection 

PI Protease inhibitor  

PrEP Pre-exposure prophylaxis 

PY Patient-years 

TB Tuberculosis  

TDR Transmitted drug resistance 

Tenofovir AF  Tenofovir alafenamide 

Tenofovir DF  Tenofovir disoproxil fumarate 

Tenofovir DX  Tenofovir disoproxil  

UK-CAB UK Community Advisory Board 
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U=U Undetectable=untransmittable 

WHO World Health Organization 
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