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Introduction
Rilpivirine, a second-generation non-nucleoside reverse transcriptase inhibitor (NNRTI), is 
currently approved for the treatment of HIV-1 infection in more than 80 countries around the 
world. It is included as an option in first-line antiretroviral therapy (ART) for antiretroviral-naïve 
individuals in treatment guidelines in high-income countries, including the United States and 
many European countries.1,2 Rilpivirine is available in a single-tablet fixed-dose combination, has 
a favourable tolerability profile and is relatively low cost.3 Because of reduced efficacy in patients 
commencing ART at high viral loads, baseline viral load testing is required before commencing 
rilpivirine, and it is not recommended for patients commencing therapy with a viral load greater 
than 100 000 copies/mL. Rilpivirine has not been included in the treatment regimens recommended 
by the World Health Organization (WHO), which form the basis of treatment guidelines in many 
lower- and middle-income countries. South Africa has the largest antiretroviral programme in the 
world, and purchases antiretrovirals in quantities similar to both the President’s Emergency 
Program for AIDS Relief (PEPFAR) and the Global Fund. A low-cost, well-tolerated, single-tablet 
regimen would potentially be a useful addition to treatment options available in South Africa and 
other countries in the region.

The suitability of any antiretroviral agent for use within large-scale treatment programmes is 
determined by a number of factors. These include efficacy; tolerability profile, preferably with no 
need for laboratory monitoring for safety issues; interactions with commonly prescribed drugs, 
especially those used to treat coinfections such as tuberculosis and hepatitis viruses; convenience 
and availability of fixed-dose combinations; availability of paediatric formulations; safety in 
pregnancy; and affordability.

In this article, we explore the utility of rilpivirine as an option in ART in South Africa and the 
region, in the context of current public-sector regimens. We consider what role rilpivirine might 
play if first-line therapy moves to a dolutegravir-based regimen, as has already happened in some 
lower- and middle-income countries, including Botswana, Kenya and Brazil. Finally, we describe 
emerging evidence for rilpivirine in the prevention of HIV transmission.

Rilpivirine, a second-generation non-nucleoside reverse transcriptase inhibitor (NNRTI), is 
included as an option in first-line antiretroviral therapy (ART) for antiretroviral-naïve 
individuals in treatment guidelines in high-income countries, including the United States and 
many European countries. Rilpivirine is available in a single-tablet fixed-dose combination, 
has a favourable tolerability profile and is of relatively low cost. However, rilpivirine has 
reduced efficacy in patients commencing ART at high viral loads. Therefore, baseline viral load 
testing is required before commencing rilpivirine, and it is not recommended for patients 
commencing therapy with a viral load greater than 100 000 copies/mL. Rilpivirine is not 
included in the treatment regimens recommended by the World Health Organization (WHO), 
which form the basis of treatment guidelines in many lower- and middle-income countries. 
Some patients commencing standard first-line regimens experience treatment-limiting toxicity. 
A low-cost rilpivirine-containing fixed-dose combination would potentially be a useful 
addition to treatment options available in South Africa and other countries in the region, for 
patients who do not tolerate standard first-line ART. In this article, we explore the utility 
of rilpivirine as an option in ART in South Africa and the region in the context of current 
public-sector regimens. We consider what role rilpivirine might play if first-line therapy moves 
to a dolutegravir-based regimen, as has already happened in some lower- and middle-income 
countries, including Botswana, Kenya and Brazil. Finally, we describe emerging evidence for 
rilpivirine in the prevention of HIV transmission.
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Rilpivirine for the management of 
HIV infection: Efficacy and tolerability
The efficacy and tolerability of rilpivirine compared to 
efavirenz in antiretroviral-naïve individuals was explored in 
a phase 2b dose-finding study,4,5 in the phase 3 ECHO6 and 
THRIVE7 studies (data from these two registrational studies 
were pooled for analysis at weeks 48 and 96)8,9,10,11 and the 
single-tablet regimen (STaR) study.12 In all of these studies, 
with the exception of the phase 2b dose-finding study, 
rilpivirine was associated with fewer adverse events leading 
to treatment discontinuation than efavirenz (including 
neuropsychiatric events, rash and dyslipidaemia).

The phase 2b study explored three different doses of 
rilpivirine compared to efavirenz 600 mg. The rilpivirine 
doses explored were 25 mg, 75 mg and 150 mg, and the study 
was powered to detect a dose response across the arms at a 
5% significance level.5 The study was extended to follow 
participants out to 192 weeks from 96 weeks and found 
similar viral suppression and immunological efficacy across 
the rilpivirine and efavirenz arms, and the rilpivirine 25 mg 
dose was taken forward into phase 3.

The ECHO and THRIVE studies demonstrated non-inferior 
efficacy of rilpivirine compared to efavirenz overall. 
However, in these studies, which compared rilpivirine 
25 mg with efavirenz 600 mg, both in combination with two 
nucleoside reverse transcriptase inhibitors (NRTIs), rates of 
virological failure and emergence of viral resistance 
were higher in individuals with high baseline viral loads 
(> 100 000 copies/mL) receiving rilpivirine than efavirenz at 
both 4813 and 96 weeks.10 In the ECHO and THRIVE studies, 
23/686 (3%) of participants taking rilpivirine discontinued 
because of an adverse event, versus 52/682 (8%) taking 
efavirenz.13 In a systematic review of randomised clinical 
trials, comparing safety and neuropsychiatric adverse events 
of efavirenz with other agents, participants had double the 
risk of discontinuation because of adverse drug reactions 
with efavirenz-containing ART regimens than with 
rilpivirine-containing regimens (RR: 2.0, 95% confidence 
interval [CI]: 1.0 to 3.8; RD: 4.1, 95% CI: 1.3 to 6.8).14 Side 
effects of rilpivirine were uncommon; the two most common 
side effects were headache in 2% and insomnia in 2% of 
participants.15

In the STaR study, both rilpivirine and efavirenz were 
administered in combination with tenofovir disoproxil 
fumarate (TDF) and emtricitabine (FTC) as single-tablet 
regimens. STaR stratified participants at randomisation 
according to their baseline viral load (≤ or > 100 000 copies/
mL) and demonstrated superiority of the rilpivirine arm at 
weeks 48 and 96 overall at viral loads below 100 000 copies/
mL (for higher viral loads, the rilpivirine arm was non-
inferior).12,15

The switching at low HIV-1 RNA into fixed-dose combinations 
(SALIF) study demonstrated non-inferior efficacy of 
rilpivirine (RPV)/TDF/FTC in maintaining virological 

suppression at 48 weeks compared to efavirenz (EFV)/TDF/
FTC (both administered as a single tablet regimen [STR]) in 
people living with HIV who were virologically suppressed 
on a NNRTI-based regimen prior to randomisation. In 
the SALIF study, there were more discontinuations and 
treatment-limiting adverse events in the rilpivirine arm. This 
most likely reflects the effect of being switched to a new 
rilpivirine-containing regimen, as opposed to continuing 
on an efavirenz-based regimen (randomisation ensured a 
balance of participants who were previously on nevirapine 
regimen across both arms, approximately 45%).16

Observational data from the Swiss HIV cohort followed up 
patients who were initiated on or switched to the RPV/TDF/
FTC STR for two years. The main reasons for switches were for 
regimen simplification or efavirenz-related neuropsychiatric 
adverse events. The study population were mainly 
antiretroviral-experienced and virologically suppressed. At 
24 months, 96% of treatment-experienced and 100% of 
treatment-naïve patients remained virologically suppressed. 
Among those who were switched because of neuropsychiatric 
adverse events, 78.3% experienced improvement at 12 
months.17 These results were similar to those of other 
observational cohorts assessing switches to the STR.18,19,20

In summary, rilpivirine has lower efficacy than efavirenz in 
patients with high viral loads at ART initiation. This limits 
the usefulness of rilpivirine-based regimens in first-line ART 
in resource-constrained settings. Most large programmes in 
lower- and middle-income countries do not routinely 
quantify viral load at baseline, and adding this test in large 
programmes would add considerable treatment costs. 
However, switch studies of virologically suppressed patients 
have shown good efficacy of rilpivirine in maintaining 
suppression.16,17,18,19,20,21 Rilpivirine may therefore be a useful 
option for patients needing to switch for tolerability issues, 
especially those relating to neuropsychiatric adverse events.

Rilpivirine for the management of 
HIV infection: Other important 
considerations for programmatic 
settings
Drug interactions
Rilpivirine is mainly metabolised by cytochrome P450 3A4, 
rendering it vulnerable to the effects of drugs that are 
cytochrome P450 3A4 inhibitors or inducers. Its solubility 
and therefore absorption are pH dependent, requiring a low 
pH. Because of this, rilpivirine cannot be co-administered 
with proton pump inhibitors, and when prescribed with 
histamine-2 receptor antagonists and antacids, doses need to 
be separated to allow rilpivirine absorption.22

Rilpivirine cannot be administered with rifampicin-containing 
regimens, which are still the mainstay of tuberculosis 
management in many lower- and middle-income countries 
where the burden of tuberculosis is the highest. Rifampicin may 
reduce the rilpivirine concentrations substantially,23 putting 
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patients at risk of virological failure. There is a similar interaction 
with rifabutin.22 This means that all patients on rilpivirine who 
develop rifamycin-sensitive tuberculosis would need to be 
switched to alternative ART. This adds to programmatic 
complexity, as well posing a risk to patients who may be 
switched to a less well-tolerated regimen, potentially risking 
virological failure. However, this is not a problem unique to 
rilpivirine, as many ARVs require either a treatment change 
(such as atazanavir) or a change in dose (such as ritonavir-
boosted lopinavir and dolutegravir) when co-administered 
with rifampicin. With the move to ‘test and treat’ resulting in 
earlier ART initiation at higher CD4+ counts, and with increased 
rollout of various TB prevention therapies, this may become less 
of an issue as incident TB rates are likely to decline.

Convenience
Fixed-dose combinations are preferred in large programmes, not 
only for their benefits in terms of adherence but also for the 
benefits they offer in terms of simplicity of supply chain, 
distribution, stock management, storage and prescription. 
Internationally, both rilpivirine and efavirenz are available co-
formulated with either TDF and FTC, or tenofovir alafenamide 
(TAF) and FTC. TAF is a prodrug of tenofovir, which is potentially 
associated with less bone and renal toxicity than TDF because of 
lower plasma tenofovir exposure.24,25 Unfortunately, none of the 
rilpivirine fixed-dose combinations, or formulations of either 
drug containing TAF, are currently available in South Africa.

Paediatric formulations
Currently, there are no specific paediatric formulations of 
rilpivirine available and the adult formulation can only be used 
in children from 12 years and weighing 35 kg or more. Where 
possible, within large-scale programmes, harmonisation of 
adult and paediatric regimens is preferred. This is not currently 
possible with rilpivirine.

Safety in pregnancy
Pregnancy can affect rilpivirine concentrations by its effect 
on cardiac output, protein binding, volume of distribution 
and cytochrome P450 3A4 activity.26 Rilpivirine concentrations 
are reduced during pregnancy, especially during the third 
trimester,26,27 as is seen with many other antiretrovirals. In 
two studies that investigated the pharmacokinetic 
characteristics of rilpivirine in pregnant women, nearly all 
the women had rilpivirine concentrations above the IC90 (the 
concentration of drug required to inhibit viral replication by 
90%). This suggests that no dose adjustment is required 
despite the reduced rilpivirine exposures during pregnancy. 
In both studies, the women maintained virological 
suppression and the infants were not HIV-infected.26,27

The Antiretroviral Pregnancy Registry (APR) still has 
relatively low numbers of rilpivirine-exposed pregnancies. 
For first trimester exposures to rilpivirine, there was one 
birth defect in 202 pregnancies (0.5%; 95% CI: 0.0%, 2.7%); for 
second trimester exposures, there were three birth defects in 

247 pregnancies (1.2%; 95% CI: 0.3%, 3.5%).28 No specific 
teratogenic concerns have emerged to date.

Affordability
In South Africa, rilpivirine currently has a ‘single exit’ price 
of around ZAR 50.00 (around US $3.70) for a 30-day supply 
versus ZAR 175.00 (around US $13.00) for efavirenz.29 
Efavirenz is unlikely to decrease in price any further and is 
therefore unlikely to achieve price parity with rilpivirine. 
This does not include any costs related to managing side 
effects related to the use of efavirenz, which is associated 
with higher adverse event-related discontinuations compared 
to rilpivirine across several studies.14

Role of rilpivirine in programmes 
using efavirenz-based first-line 
therapy
Internationally, treatment guidelines have moved to 
recommending ART initiation irrespective of WHO clinical 
stage or CD4+ count.30 Benefits of ART initiation are modest 
for those with earlier stage disease, and need to be weighed 
up against the potential harms, which include side effects 
and toxicity from ART when initiated in asymptomatic 
patients at high viral loads.

A systematic review including 42 randomised controlled 
trials found that the relative risk for discontinuations because 
of adverse events was higher for efavirenz compared to most 
other first-line options, including low-dose efavirenz (400 
mg), rilpivirine, TDF, atazanavir and maraviroc, and that 
neuropsychiatric adverse events were common with 
efavirenz.14 Notably, most of the studies included were 
conducted in predominantly white populations. Black 
Africans have a much higher prevalence of efavirenz slow 
metaboliser genotypes than white people (17% vs. 3% in 
South Africa),31 which may result in more frequent efavirenz-
related neuropsychiatric adverse events.

Efavirenz is superior to rilpivirine for programmatic use in a 
standard first-line ART regimen because it has higher 
virological efficacy at high viral loads, is available in fixed-
dose combination formulations, can be prescribed with 
rifampicin and is safe in pregnancy. Rilpivirine cannot be 
prescribed with rifamycin-containing TB treatment. Although 
rilpivirine is cheap, it has reduced efficacy at high baseline 
viral loads and cannot therefore be used for first-line therapy 
without pre-ART initiation viral loads. Pre-ART viral loads 
are not routinely performed in southern African ART 
programmes and would considerably increase total cost to 
the healthcare system of the first-line regimen. In addition, 
data on rilpivirine use in pregnancy are limited and the 
reduction in rilpivirine exposure during the third trimester of 
pregnancy is concerning.26,27,32

However, for patients with a contraindication to efavirenz 
(e.g. history of psychosis) or who experience severe 
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neuropsychiatric side effects on efavirenz, alternatives are 
currently limited. Nevirapine cannot be prescribed for 
women initiating ART with CD4+ counts above 250 cells/μL 
or men initiating ART with CD4+ counts above 400 cells/μL 
because of the risk of severe hepatotoxicity. In addition, 
nevirapine is associated with a higher frequency of severe 
adverse events, particularly treatment discontinuations, 
than efavirenz.8 The only other alternative in current 
guidelines for patients with high CD4+ counts is to initiate 
ritonavir-boosted lopinavir. As ritonavir-boosted lopinavir is 
used in second-line therapy, this limits future treatment 
options. As rilpivirine has better tolerability than efavirenz,14 
a rilpivirine-based regimen would be a very useful alternative 
for patients with contraindications to efavirenz or treatment-
limiting toxicity once initiated on efavirenz-based ART.

Role of rilpivirine as programmes 
move to dolutegravir-containing 
first-line therapy
Dolutegravir is newly included in current WHO guidelines as a 
recommendation for first-line ART and is starting to be rolled 
out across several lower- and middle-income countries. 
Dolutegravir has demonstrated robustness with a formidable 
barrier to resistance, good tolerability and superiority to both 
efavirenz and ritonavir-boosted lopinavir in clinical trials, in 
both antiretroviral-naïve and experienced patients.33,34 In these 
studies, dolutegravir’s tolerability is likely to have contributed 
to the superior efficacy demonstrated. The main dolutegravir-
related treatment-emergent adverse event reported in these 
studies was insomnia.33,34 Dolutegravir was found to be 
protective of discontinuations because of adverse events in a 
network meta-analysis that included 34 032 patients on first-line 
ART.35 Dolutegravir was also shown to have superior efficacy to 
both efavirenz and rilpivirine in the network meta-analysis.35

Because of the relatively small number of carefully selected 
participants included in registrational studies of newer 
antiretrovirals, more information regarding the safety profile 
may emerge only after registration, once the use of the 
antiretroviral becomes more widespread. Since dolutegravir’s 
approval, observational cohorts have reported neuropsychiatric 
adverse events, including depression, anxiety and suicidal 
ideation in patients receiving dolutegravir.36,37,38,39 This has 
been seen with other integrase inhibitors and has been 
postulated as a possible class effect.40,41,42,43 More recently, data 
have suggested44 that dolutegravir may also be associated with 
weight gain in a number of cohorts as well as clinical studies. 
Potentially, rilpivirine could be used in people living with HIV 
who experience intolerance to dolutegravir as the transition to 
dolutegravir-based first-line ART rolls out.

Furthermore, a prospective study was set up in Botswana to 
quantify the incidence of neural tube defects with efavirenz 
exposure. This cohort also considers other birth outcomes 
and includes a number of patients on dolutegravir. It recently 
showed a worrying signal of increased incidence of neural 
tube defects with periconception use of dolutegravir.45 

If confirmed, this signal will raise a dilemma regarding the 
use of dolutegravir in women at risk of falling pregnant.

Dolutegravir in combination with 
rilpivirine: A nucleoside-sparing 
treatment option
Recent data from the SWORD 1 and 2 studies of dolutegravir 
in combination with rilpivirine suggest that this dual therapy 
regimen may be effective maintenance regimens in 
virologically suppressed patients.46 The SWORD studies 
randomised virologically suppressed participants with no 
history of virological failure to continue their current ART 
regimen or switch to dolutegravir and rilpivirine. Switching 
to the dual therapy regimen was found to be non-inferior to 
continuing the initial regimen over 48 weeks. This is despite 
the inherent bias of the switch study design against the drug 
being studied, where switching may result in adverse events 
that could result in virological failure because of non-
adherence. In addition, observational data from several 
cohorts have demonstrated the efficacy of this regimen in 
achieving and maintaining virological suppression in 
patients with varying degrees of antiretroviral experience.47,48,49 
A fixed-dose combination of rilpivirine and dolutegravir was 
recently approved by the Food and Drug Administration 
(FDA),50 based on the results of the SWORD studies. However, 
the inability to co-administer with rifamycin-containing TB 
treatment limits the usefulness of this coformulation in 
lower- and middle-income settings with high TB burdens.

Rilpivirine in long-acting injectable 
antiretroviral regimens
The combination of long-acting rilpivirine and the integrase 
inhibitor cabotegravir is being studied in an injectable therapy 
for the treatment and prevention of HIV-1 infection. The phase 
2b LATTE 2 study randomised patients to oral cabotegravir 
plus abacavir plus lamivudine and long-acting cabotegravir 
plus rilpivirine injected 4 weekly, and found that the injectable 
dual therapy regimen was well tolerated and had efficacy 
similar to the oral regimen.51 Further studies, such as first long-
acting injectable regimen (FLAIR) and ART as long-acting 
suppression (ATLAS), are currently underway to evaluate this 
dual therapy injectable regimen. However, there is still 
significant research needed before this regimen could be 
considered for programmatic use in lower- and middle-income 
countries. This would need to include data on TB co-infected 
and pregnant patients.

The role of rilpivirine in HIV 
prevention: Pre-exposure prophylaxis
Currently the only approved and WHO-recommended pre-
exposure prophylaxis (PrEP) option is oral tenofovir-based 
PrEP,30 which has demonstrated its efficacy in preventing 
HIV infection in multiple randomised controlled trials52 and 
demonstration projects in different target populations, with 
more evidence continuing to accumulate. However, there are 
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those for whom oral tenofovir-based PrEP is not an 
appropriate option, either on account of contraindications to 
the drug itself, or on account of other factors related to oral 
formulation or the requirement to take pills regularly. For 
such individuals, alternative PrEP options are essential.

Early studies of long-acting rilpivirine (alone or in combination 
with a long-acting integrase inhibitor, cabotegravir) confirmed 
the initial safety, acceptability and pharmacokinetic 
characteristics of the formulation.53,54 Plasma, rectal and 
cervical fluid sampling and limited rectal and vaginal biopsies 
after single doses of 300 mg – 1200 mg long-acting rilpivirine 
in one of these studies demonstrated prolonged rilpivirine 
exposure in plasma as well as the genital tract for 84 days. In 
this study, one female participant subsequently experienced 
incident HIV-1 (wild-type virus) infection after a single episode 
of unprotected vaginal intercourse approximately 41 days 
after she received the 300 mg rilpivirine injection. Viraemia 
peaked on day 115, and at this point, a mixed population of 
101 K/E was detected and ART was initiated. Resistance was 
selected by high levels of viral replication in the face of low 
rilpivirine concentrations. The viral population reverted to 
predominantly wild-type by day 199. This incident infection 
illustrates the risk of subtherapeutic concentrations of long-
acting agents that are not high enough to prevent infection but 
are sufficient to select for resistance.56

A subsequent phase 1 study enrolled 36 HIV-negative 
participants and alternately assigned them to receive one 
intramuscular dose of long-acting rilpivirine, either 1200 mg 
or 600 mg. The safety and acceptability findings were in line 
with previous studies. These findings were confirmed in a 
multiple dose phase of this study.57

HPTN 076 is a double-blind, randomised study, which 
compared the safety of long-acting rilpivirine1200 mg every 8 
weeks to placebo, following a 4-week run-in oral phase, for 
PrEP in low-risk, sexually active HIV-uninfected women. The 
study demonstrated no significant differences between the 
two arms with respect to adverse events. It also showed that 
for 92% of participants, plasma rilpivirine concentrations were 
above the protein-adjusted IC90. Currently, HPTN 076 study 
has only reported safety, acceptability and pharmacokinetic 
findings,58,59 and the long-acting rilpivirine will not be taken 
forward into PrEP efficacy studies at this stage.

To date, no studies using rilpivirine oral formulations as PrEP 
have been conducted, except where it has been used as an 
initial run-in phase to establish tolerability prior to progressing 
onto the administration of injectable formulations.

The role of rilpivirine in HIV 
prevention: Post-exposure 
prophylaxis
While a number of PrEP randomised controlled trials have 
been conducted with various drug regimens, there are no 
randomised studies on antiretroviral regimens for post-

exposure prophylaxis (PEP). Most data supporting the use of 
PEP are derived from animal transmission models, prevention 
of mother-to-child transmission trials, observational studies 
of healthcare workers receiving PEP following occupational 
HIV exposure, and observational cohorts and case studies of 
PEP following potential sexual exposure.

Adherence to the full 28-day course of PEP has been shown 
to be poor, with only 56.6% (95% CI 50.9–62.2%; t2 0.25) of 
those eligible completing the course,60 and lower in 
adolescents than in adults. A significant proportion of PEP 
discontinuation is related to adverse events, indicating that 
better tolerated PEP regimens are needed. A systematic 
review of observational data concluded that tenofovir-based 
PEP regimens were better tolerated than those using 
zidovudine, while the optimal third drug to use was a little 
less clear. While raltegravir was well tolerated, other factors 
such as twice daily dosing, availability and cost were 
identified as limitations to the use of raltegravir as the third 
drug, particularly in resource-limited settings.61

Subsequently, a number of PEP observational studies using 
newer antiretrovirals have been undertaken. One single-arm 
study and one observational cohort used rilpivirine for PEP. 
The single arm study used a STR of rilpivirine combined 
with TDF and FTC for 28 days in 100 HIV-uninfected 
men who have sex with men. Post-exposure prophylaxis 
completion rates were high at 92% and adherence rates 
at 98.6% (standard deviation [s.d.], 2.4) by pill count. 
Discontinuations for adverse events were low (1%).62 These 
results are similar to the findings of a French observational 
cohort study including 129 participants, which evaluated the 
safety, tolerability, adherence and efficacy of a 28-day course 
of single-tablet RPV/TDF/FTC commenced within 48 hours 
of potential exposure to HIV.63

In these studies, adverse events were commonly reported by 
participants but were of low grade, and there were no 
seroconversions. With the high number of participants 
completing their PEP regimens in these studies, rilpivirine is 
an attractive option as a third drug for PEP regimens, offering 
the advantages of cost and coformulation (although the 
coformulation is not available in many countries). With more 
lower- and middle-income countries introducing dolutegravir 
into first-line ART, another potential advantage of rilpivirine-
based PEP is the lack of overlapping resistance profiles 
between rilpivirine and dolutegravir.

Ethical consideration
This article followed all ethical standards for a research 
without direct contact with human or animal subjects.

Conclusion
Many lower- and middle income countries use efavirenz-
based regimens for first-line ART. Efavirenz has good efficacy 
and relatively good tolerability, is available in fixed-dose 
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combination STR at low cost, is safe in pregnancy and can be 
used concomitantly with rifampicin-containing TB treatment. 
However efavirenz causes treatment-limiting toxicity in 
some individuals and should be used with caution in 
psychiatric disease.

Rilpivirine cannot replace efavirenz in standard first-line 
therapy. Rilpivirine is not optimal for patients with high 
baseline viral loads because of reduced efficacy, and cannot 
be prescribed with rifampicin. In addition, there is a paucity 
of rilpivirine safety data in pregnancy, and the decrease in 
rilpivirine concentrations during pregnancy is concerning: 
more data in pregnancy are required to inform 
recommendations on use in pregnancy. However, rilpivirine 
is generally well tolerated and may be a useful alternative for 
people living with HIV who cannot tolerate efavirenz or in 
whom it is contraindicated. If rilpivirine is initiated in 
treatment-naïve patients, a baseline viral load is mandatory 
because of reduced efficacy at high viral loads in phase 3 
trials, and if the baseline viral load is more than 100 000 
copies/mL, an alternative drug is preferable.

With increasing use of dolutegravir as more country 
programmes transition to dolutegravir-based first-line ART, 
emergent neuropsychiatric adverse events are being reported, 
suggesting an overlapping toxicity profile with current 
efavirenz-based regimens. For patients who experience 
neuropsychiatric or other toxicity or with contraindications 
to current or future first-line ART regimens, rilpivirine may 
be a useful alternative.

Acknowledgements
Competing interests
Dr Michelle Moorhouse has received speaker fees and 
honoraria from Gilead Sciences, AbbVie, Cipla, Mylan 
and Janssen, and has received conference sponsorship 
from BD, Gilead, Janssen, Merck, Cipla and Mylan. Her 
work forms part of ART optimisation collaborations and 
receives funding from USAID, Unitaid and the South 
African Medical Research Council (SAMRC) and study 
drug donations from ViiV Healthcare and Gilead Sciences 
for ART optimisation studies. Prof Karen Cohen has no 
conflicts of interest to declare.

Authors’ contributions
M.A.M. and K.C. conceived the scope and structure of the 
article together. M.A.M. completed the first draft. K.C. 
assisted with refining the article for submission.

References
1. Williams I, Churchill D, Anderson J, et al. British HIV Association guidelines for the 

treatment of HIV1-positiveadults with antiretroviral therapy 2012 (Updated 
November 2013). HIV Med. 2014;15(Suppl 1):1–85.

2. European AIDS Clinical Society. EACS guidelines 2017 [homepage on the Internet]. 
2017 [updated October 2017]. Version 9.0. Available from: http://www.
eacsociety.org/files/guidelines_9.0-english.pdf

3. Meintjes G, Moorhouse M, Carmona S, et al. Southern African HIV Clinicians 
Society Adult antiretroviral therapy guidelines 2017. S Afr J HIV Med. 
2017;18(1):a776. https://doi.org/10.4102/sajhivmed.v18i1.776

4. Wilkin A, Pozniak AL, Morales-Ramirez J, et al. Long-term efficacy, safety, and 
tolerability of rilpivirine (RPV, TMC278) in HIV type 1-infected antiretroviral-naive 
patients: Week 192 results from a phase IIb randomized trial. AIDS Res Hum 
Retrovir. 2012;28(5):437–446. https://doi.org/10.1089/aid.2011.0050

5. Pozniak AL, Morales-Ramirez J, Katabira E, et al. Efficacy and safety of TMC278 in 
antiretroviral-naive HIV-1 patients: Week 96 results of a phase IIb randomized 
trial. AIDS. 2010;24(1):55–65. https://doi.org/10.1097/QAD.0b013e32833032ed

6. Molina J-M, Cahn P, Grinsztejn B, et al. Rilpivirine versus efavirenz with tenofovir 
and emtricitabine in treatment-naive adults infected with HIV-1 (ECHO): A phase 3 
randomised double-blind active-controlled trial. Lancet. 2011;378(9787):238–246. 
https://doi.org/10.1016/S0140-6736(11)60936-7

7. Cohen CJ, Andrade-Villanueva J, Clotet B, et al. Rilpivirine versus efavirenz with 
two background nucleoside or nucleotide reverse transcriptase inhibitors in 
treatment-naive adults infected with HIV-1 (THRIVE): A phase 3, randomised, non-
inferiority trial. Lancet. 2011;378(9787):229–237. https://doi.org/10.1016/
S0140-6736(11)60983-5

8. Tebas P, Sension M, Arribas J, et al. Lipid levels and changes in body fat distribution 
in treatment-naive, HIV-1-infected adults treated with rilpivirine or efavirenz for 
96 weeks in the ECHO and THRIVE trials. Clin Infect Dis. 2014;59(3):425–434. 
https://doi.org/10.1093/cid/ciu234

9. Nelson MR, Elion RA, Cohen CJ, et al. Rilpivirine versus efavirenz in HIV-1-infected 
subjects receiving emtricitabine/tenofovir DF: Pooled 96-week data from ECHO 
and THRIVE Studies. HIV Clin Trials. 2013;14(3):81–91. https://doi.org/10.1310/
hct1403-81

10. Rimsky L, Van Eygen V, Hoogstoel A, et al. 96-week resistance analyses of 
rilpivirine in treatment-naive, HIV-1-infected adults from the ECHO and 
THRIVE phase III trials. Antivir Ther. 2013;18(8):967–977. https://doi.
org/10.3851/IMP2636

11. Mills AM, Antinori A, Clotet B, et al. Neurological and psychiatric tolerability of 
rilpivirine (TMC278) vs. efavirenz in treatment-naive, HIV-1-infected patients at 
48 weeks. HIV Med. 2013;14(7):391–400. https://doi.org/10.1111/hiv.12012

12. Cohen C, Wohl D, Arribas JR, et al. Week 48 results from a randomized clinical trial of 
rilpivirine/emtricitabine/tenofovir disoproxil fumarate vs. efavirenz/emtricitabine/
tenofovir disoproxil fumarate in treatment-naive HIV-1-infected adults. AIDS. 
2014;28(7):989–997. https://doi.org/10.1097/QAD.0000000000000169

13. Cohen CJ, Molina JM, Cahn P, et al. Efficacy and safety of rilpivirine (TMC278) 
versus efavirenz at 48 weeks in treatment-naive HIV-1-infected patients: Pooled 
results from the phase 3 double-blind randomized ECHO and THRIVE trials. J 
Acquir Immune Defic Syndr. 2012;60(1):33–42. https://doi.org/10.1097/
QAI.0b013e31824d006e

14. Ford N, Shubber Z, Pozniak A, et al. Comparative safety and neuropsychiatric 
adverse events associated with efavirenz use in first-line antiretroviral therapy: A 
systematic review and meta-analysis of randomized trials. J Acquir Immune Defic 
Syndr. 2015;69(4):422–429. https://doi.org/10.1097/QAI.0000000000000606

15. Raffi F, Pozniak AL, Wainberg MA. Has the time come to abandon efavirenz for 
first-line antiretroviral therapy? J Antimicrob Chemother. 2014;69(7):1742–1747. 
https://doi.org/10.1093/jac/dku058

16. Munderi P, Were E, Avihingsanon A, et al. Switching suppressed first-line patients 
to TDF/FTC/RPV is non-inferior to TDF/FTC/EFV and could be an alternative 
treatment option in low- and middle-income countries. 21st International AIDS 
Conference (AIDS 2016); 21 July 2016; Durban, South Africa.

17. Sculier D, Gayet-Ageron A, Battegay M, et al. Rilpivirine use in the Swiss HIV cohort 
study: A prospective cohort study. BMC Infect Dis. 2017;17(1):476. https://doi.
org/10.1186/s12879-017-2579-2

18. Cazanave C, Reigadas S, Mazubert C, et al. Switch to rilpivirine/emtricitabine/
tenofovir single-tablet regimen of human immunodeficiency virus-1 RNA-
suppressed patients, Agence Nationale de Recherches sur le SIDA et les Hepatites 
Virales CO3 Aquitaine Cohort, 2012–2014. Open Forum Infect Dis. 
2015;2(1):ofv018. https://doi.org/10.1093/ofid/ofv018

19. Pinnetti C, Di Giambenedetto S, Maggiolo F, et al. Switching to coformulated 
rilpivirine/emtricitabine/tenofovir in virologically suppressed patients: Data from 
a multicenter cohort. J Acquir Immune Defic Syndr. 2015;70(4):e147–e150. 
https://doi.org/10.1097/QAI.0000000000000727

20. Arrabal-Duran P, Rodriguez-Gonzalez CG, Chamorro-de-Vega E, Gijon-Vidaurreta 
P, Herranz-Alonso A, Sanjurjo-Saez M. Switching to a rilpivirine/emtricitabine/
tenofovir single-tablet regimen in RNA-suppressed patients infected with human 
immunodeficiency virus 1: Effectiveness, safety and costs at 96 weeks. Int J Clin 
Pract. 2017;71(8):12968. https://doi.org/10.1111/ijcp.12968

21. Palella FJ, Fisher M, Tebas P, et al. SPIRIT - Switching to rilpivirine/emtricitabine/
tenofovir DF single-tablet regimen from boosted protease inhibitor maintains HIV-
1 suppression through week 48. American Conference for the Treatment of HIV; 
21–23 March 2013; Denver, CO; 2013.

22. Crauwels H, Van Heeswijk RP, Stevens M, et al. Clinical perspective on drug-drug 
interactions with the non-nucleoside reverse transcriptase inhibitor rilpivirine. 
AIDS Rev. 2013;15(2):87–101.

23. Van Heeswijk R, Hoetelmans RMW, Kestens D, et al. The effects of CYP3A4 
modulation on the pharmacokinetics of TMC278, an investigational non-
nucleoside reverse transcriptase inhibitor (NNRTI). Seventh International 
Workshop of Clinical Pharmacology; 20–22 April 2006; Lisbon, Portugal; 2006.

24. Sax PE, Wohl D, Yin MT, et al. Tenofovir alafenamide versus tenofovir disoproxil 
fumarate, coformulated with elvitegravir, cobicistat, and emtricitabine, for initial 
treatment of HIV-1 infection: Two randomised, double-blind, phase 3, non-
inferiority trials. Lancet. 2015;385(9987):2606–2615. https://doi.org/10.1016/
S0140-6736(15)60616-X

25. Venter WDF, Kaiser B, Pillay Y, et al. Cutting the cost of South African antiretroviral 
therapy using newer, safer drugs. SAMJ. 2017;107(1):28–30. https://doi.
org/10.7196/SAMJ.2017.v107i1.12058

http://www.sajhivmed.org.za�
http://www.eacsociety.org/files/guidelines_9.0-english.pdf�
http://www.eacsociety.org/files/guidelines_9.0-english.pdf�
https://doi.org/10.4102/sajhivmed.v18i1.776�
https://doi.org/10.1089/aid.2011.0050�
https://doi.org/10.1097/QAD.0b013e32833032ed�
https://doi.org/10.1016/S0140-6736(11)60936-7�
https://doi.org/10.1016/S0140-6736(11)60983-5�
https://doi.org/10.1016/S0140-6736(11)60983-5�
https://doi.org/10.1093/cid/ciu234�
https://doi.org/10.1310/hct1403-81�
https://doi.org/10.1310/hct1403-81�
https://doi.org/10.3851/IMP2636�
https://doi.org/10.3851/IMP2636�
https://doi.org/10.1111/hiv.12012�
https://doi.org/10.1097/QAD.0000000000000169�
https://doi.org/10.1097/QAI.0b013e31824d006e�
https://doi.org/10.1097/QAI.0b013e31824d006e�
https://doi.org/10.1097/QAI.0000000000000606�
https://doi.org/10.1093/jac/dku058�
https://doi.org/10.1186/s12879-017-2579-2�
https://doi.org/10.1186/s12879-017-2579-2�
https://doi.org/10.1093/ofid/ofv018�
https://doi.org/10.1097/QAI.0000000000000727�
https://doi.org/10.1111/ijcp.12968�
https://doi.org/10.1016/S0140-6736(15)60616-X�
https://doi.org/10.1016/S0140-6736(15)60616-X�
https://doi.org/10.7196/SAMJ.2017.v107i1.12058�
https://doi.org/10.7196/SAMJ.2017.v107i1.12058�


Page 7 of 7 Opinion Paper

http://www.sajhivmed.org.za Open Access

26. Tran AH, Best BM, Stek A, et al. Pharmacokinetics of rilpivirine in HIV-infected 
pregnant women. J Acquir Immune Defic Syndr. 2016;72(3):289–296.

27. Schalkwijk S, Colbers A, Konopnicki D, et al. Lowered rilpivirine exposure during 
third trimester of pregnancy in HIV-1-positive women. Clin Infect Dis. 
2017;65(8):1335–1341. https://doi.org/10.1093/cid/cix534

28. APRS Committee. Antiretroviral Pregnancy Registry international interim report 
for 1 January 1989 through 31 January 2017. Wilmington, NC: Registry 
Coordinating Center; 2017.

29. Bangalee V, Suleman F. Cost-savings accruable to removing value added tax from 
antiretrovirals in the South African private health sector. Health SA Gesondheid. 
2017;22(1):150–156. https://doi.org/10.1016/j.hsag.2016.11.003

30. World Health Organization. WHO consolidated guidelines on the use of antiretroviral 
drugs for treating and preventing HIV infection. Geneva: WHO; 2016.

31. Sinxadi PZ, Leger PD, McIlleron HM, et al. Pharmacogenetics of plasma efavirenz 
exposure in HIV-infected adults and children in South Africa. Br J Clin Pharmacol. 
2015;80(1):146–156. https://doi.org/10.1111/bcp.12590

32. Colbers A, Gingelmaier A, Van Der Ende M, Rijnders B, Burger D. Pharmacokinetics, 
safety and transplacental passage of rilpivirine in pregnancy: Two cases. AIDS. 
2014;28(2):288–290. https://doi.org/10.1097/QAD.0000000000000100

33. Walmsley SL, Antela A, Clumeck N, et al. Dolutegravir plus abacavir-lamivudine for 
the treatment of HIV-1 infection. N Engl J Med. 2013;369(19):1807–1818. https://
doi.org/10.1056/NEJMoa1215541

34. Aboud M, Kaplan R, Lombaard J, et al. Superior efficacy of dolutegravir (DTG) plus 
2 nucleoside reverse transcriptase inhibitors (NRTIs) compared with lopinavir/
ritonavir (LPV/RTV) plus 2 NRTIs in second-line treatment: interim data from the 
DAWNING study. IAS 2017; 23–26 July 2017; Paris, France; 2017.

35. Kanters S, Vitoria M, Doherty M, et al. Comparative efficacy and safety of first-line 
antiretroviral therapy for the treatment of HIV infection: A systematic review and 
network meta-analysis. Lancet HIV. 2016;3(11):e510–e520. https://doi.
org/10.1016/S2352-3018(16)30091-1

36. De Boer MG, Van Den Berk GE, Van Holten N, et al. Intolerance of dolutegravir-
containing combination antiretroviral therapy regimens in real-life clinical practice. 
AIDS. 2016;30(18):2831–2834. https://doi.org/10.1097/QAD.0000000000001279

37. Borghetti A, Baldin G, Capetti A, et al. Efficacy and tolerability of dolutegravir and 
two nucleos(t)ide reverse transcriptase inhibitors in HIV-1-positive, virologically 
suppressed patients. AIDS. 2017;31(3):457–459. https://doi.org/10.1097/
QAD.0000000000001357

38. Kheloufi F, Boucherie Q, Blin O, Micallef J. Neuropsychiatric events and 
dolutegravir in HIV patients: A worldwide issue involving a class effect. AIDS. 
2017;31(12):1775–1777. https://doi.org/10.1097/QAD.0000000000001557

39. Cailhol J, Rouyer C, Alloui C, Jeantils V. Dolutegravir and neuropsychiatric adverse 
events: A continuing debate. AIDS. 2017;31(14):2023–2024. https://doi.
org/10.1097/QAD.0000000000001596

40. Kheloufi F, Allemand J, Mokhtari S, Default A. Psychiatric disorders after starting 
dolutegravir: Report of four cases. AIDS. 2015;29(13):1723–1725. https://doi.
org/10.1097/QAD.0000000000000789

41. Eiden C, Peyriere H, Peytavin G, Reynes J. Severe insomnia related to high 
concentrations of raltegravir. AIDS. 2011;25(5):725–727. https://doi.org/10.1097/
QAD.0b013e32834465c8

42. Harris M, Larsen G, Montaner JS. Exacerbation of depression associated with 
starting raltegravir: A report of four cases. AIDS. 2008;22(14):1890–1892. https://
doi.org/10.1097/QAD.0b013e32830e0169

43. Lafay-Chebassier C, Chavant F, Favreliere S, Pizzoglio V, Perault-Pochat MC. Drug-
induced depression: A case/non case study in the French pharmacovigilance database. 
Therapie. 2015;70(5):425–432. https://doi.org/10.2515/therapie/2015026

44. Hill A, Waters L, Pozniak A. Are new antiretroviral treatments increasing the risks 
of clinical obesity? J Virus Eradic. 2019;5(1):41–43.

45. Zash R, Jacobson D, Mayondi G, et al. Dolutegravir/tenofovir/emtricitabine (DTG/
TDF/FTC) started in pregnancy is as safe as efavirenz/tenofovir/emtricitabine 
(EFV/TDF/FTC) in nationwide birth outcomes surveillance in Botswana. IAS 2017; 
23–26 July 2017; Paris, France; 2017.

46. Llibre JM, Hung C-C, Brinson C, et al. Phase III SWORD 1&2: Switch to DTG+RPV 
maintains virologic suppression through 48 wks. Conference on Retroviruses and 
Opportunistic Infections; 13–16 February 2017; Seattle, WA; 2017.

47. Capetti AF, Sterrantino G, Cossu MV, et al. Switch to dolutegravir plus rilpivirine 
dual therapy in cART-experienced subjects: An observational cohort. PLoS One. 
2016;11(10):e0164753. https://doi.org/10.1371/journal.pone.0164753

48. Díaz A, Casado J, Dronda F, et al. Dolutegravir plus rilpivirine in suppressed heavily 
pretreated HIV-infected patients. 21st International AIDS Conference; Durban, 
South Africa; 2016.

49. Revuelta-Herrero JL, Chamorro-De-Vega E, Rodriguez-Gonzalez CG, Alonso R, 
Herranz-Alonso A, Sanjurjo-Saez M. Effectiveness, safety, and costs of a treatment 
switch to dolutegravir plus rilpivirine dual therapy in treatment-experienced 
HIV patients. Ann Pharmacother. 2018;52(1):11–18. https://doi.org/10600280 
17728294

50. McKee S. ViiV/Janssen’s two-drug HIV regimen filed in US, EU [homepage on the 
Internet]. PharmaTimes online. 2017 [2017 Oct 05]. Available from: http://www.
pharmatimes.com/news/viivjanssens_two-drug_hiv_regimen_filed_in_us,_
eu_1194731

51. Margolis DA, Gonzalez-Garcia J, Stellbrink HJ, et al. Long-acting intramuscular 
cabotegravir and rilpivirine in adults with HIV-1 infection (LATTE-2): 96-week 
results of a randomised, open-label, phase 2b, non-inferiority trial. Lancet. 
2017;390(10101):1499–1510. https://doi.org/10.1016/S0140-6736(17)31917-7

52. Fonner VA, Dalglish SL, Kennedy CE, et al. Effectiveness and safety of oral HIV 
preexposure prophylaxis for all populations. AIDS. 2016;30(12):1973–1983. 
https://doi.org/10.1097/QAD.0000000000001145

53. Van’t Klooster G, Hoeben E, Borghys H, et al. Pharmacokinetics and disposition of 
rilpivirine (TMC278) nanosuspension as a long-acting injectable antiretroviral 
formulation. Antimicrob Agents Chemother. 2010;54(5):2042–2050. https://doi.
org/10.1128/AAC.01529-09

54. Verloes R, Deleu S, Niemeijer N, Crauwels H, Meyvisch P, Williams P. Safety, 
tolerability and pharmacokinetics of rilpivirine following administration of a long-
acting formulation in healthy volunteers. HIV Med. 2015;16(8):477–484. https://
doi.org/10.1111/hiv.12247

55. Jackson AG, Else LJ, Mesquita PM, et al. A compartmental pharmacokinetic 
evaluation of long-acting rilpivirine in HIV-negative volunteers for pre-exposure 
prophylaxis. Clin Pharmacol Ther. 2014;96(3):314–323. https://doi.org/10.1038/
clpt.2014.118

56. Glaubius RL, Parikh UM, Hood G, et al. Deciphering the effects of injectable pre-
exposure prophylaxis for combination human immunodeficiency virus 
prevention. Open Forum Infect Dis. 2016;3(3):ofw125. https://doi.org/10.1093/
ofid/ofw125

57. McGowan I, Dezzutti CS, Siegel A, et al. An open-label multiple dose phase 1 
assessment of long-acting rilpivirine. 9th IAS Conference on HIV Science; 23–26 
July 2017; Paris, France; 2017.

58. Bekker L-G, Li SS, Tolley E, et al. HPTN 076: TMC278 LA safe, tolerable and 
acceptable for HIV pre-exposure prophylaxis. Conference on Retroviruses and 
Opportunistic Infections; 14 Feb 2017; Seattle, Washington; 2017.

59. Sista ND, Li S, Marzinke M, et al. HPTN 076: Safety and pharmacokinetics of 
rilpivirine LA through week 76 in HIV-uninfected women. 9th IAS Conference on 
HIV Science; 23–26 July 2017; Paris, France; 2017.

60. Ford N, Irvine C, Shubber Z, et al. Adherence to HIV postexposure prophylaxis: A 
systematic review and meta-analysis. AIDS. 2014;28(18):2721–2727. https://doi.
org/10.1097/QAD.0000000000000505

61. Ford N, Shubber Z, Calmy A, et al. Choice of antiretroviral drugs for postexposure 
prophylaxis for adults and adolescents: A systematic review. Clin Infect Dis. 
2015;60(Suppl 3):S170–S176. https://doi.org/10.1093/cid/civ092

62. Foster R, McAllister J, Read TR, et al. Single-tablet emtricitabine-eilpivirine-
tenofovir as HIV postexposure prophylaxis in men who have sex with men. Clin 
Infect Dis. 2015;61(8):1336–1341. https://doi.org/10.1093/cid/civ511

63. Allavena C, Bonnet B, Merrien D, et al. Compliance to and safety of tenofovirDF/
emtricitabine/rilpivirine in post-exposure prophylaxis. 9th IAS Conference on HIV 
Science; 23–26 July 2017; Paris, France; 2017.

http://www.sajhivmed.org.za�
https://doi.org/10.1093/cid/cix534�
https://doi.org/10.1016/j.hsag.2016.11.003�
https://doi.org/10.1111/bcp.12590�
https://doi.org/10.1097/QAD.0000000000000100�
https://doi.org/10.1056/NEJMoa1215541�
https://doi.org/10.1056/NEJMoa1215541�
https://doi.org/10.1016/S2352-3018(16)30091-1�
https://doi.org/10.1016/S2352-3018(16)30091-1�
https://doi.org/10.1097/QAD.0000000000001279�
https://doi.org/10.1097/QAD.0000000000001357�
https://doi.org/10.1097/QAD.0000000000001357�
https://doi.org/10.1097/QAD.0000000000001557�
https://doi.org/10.1097/QAD.0000000000001596�
https://doi.org/10.1097/QAD.0000000000001596�
https://doi.org/10.1097/QAD.0000000000000789�
https://doi.org/10.1097/QAD.0000000000000789�
https://doi.org/10.1097/QAD.0b013e32834465c8�
https://doi.org/10.1097/QAD.0b013e32834465c8�
https://doi.org/10.1097/QAD.0b013e32830e0169�
https://doi.org/10.1097/QAD.0b013e32830e0169�
https://doi.org/10.2515/therapie/2015026�
https://doi.org/10.1371/journal.pone.0164753�
https://doi.org/1060028017728294�
https://doi.org/1060028017728294�
http://www.pharmatimes.com/news/viivjanssens_two-drug_hiv_regimen_filed_in_us,_eu_1194731�
http://www.pharmatimes.com/news/viivjanssens_two-drug_hiv_regimen_filed_in_us,_eu_1194731�
http://www.pharmatimes.com/news/viivjanssens_two-drug_hiv_regimen_filed_in_us,_eu_1194731�
https://doi.org/10.1016/S0140-6736(17)31917-7�
https://doi.org/10.1097/QAD.0000000000001145�
https://doi.org/10.1128/AAC.01529-09�
https://doi.org/10.1128/AAC.01529-09�
https://doi.org/10.1111/hiv.12247�
https://doi.org/10.1111/hiv.12247�
https://doi.org/10.1038/clpt.2014.118�
https://doi.org/10.1038/clpt.2014.118�
https://doi.org/10.1093/ofid/ofw125�
https://doi.org/10.1093/ofid/ofw125�
https://doi.org/10.1097/QAD.0000000000000505�
https://doi.org/10.1097/QAD.0000000000000505�
https://doi.org/10.1093/cid/civ092�
https://doi.org/10.1093/cid/civ511�

	_Hlk516505585
	_Hlk516505561

