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ABSTRACT
Objective To assess the risk of neuropsychiatric 
adverse effects (ie, depression, anxiety, insomnia, 
dizziness, suicidal behaviour) among patients treated 
with rilpivirine, dolutegravir and dolutegravir/rilpivirine.
Design This is a systematic review and meta- analysis 
of randomised controlled trials. Quality of evidence was 
assessed using Jadad scoring system.
Data sources Three electronic databases were 
searched for available publications up to 1 May 2020. 
Searches included relevant studies, trial registers, 
conference proceeding abstracts and grey literature.
Inclusion criteria Randomised controlled trials with 
data focused on adult participants (ie, 18 years of age or 
older) receiving dolutegravir 50 mg, rilpivirine 25 mg or 
combination of dolutegravir 50 mg/rilpivirine 25 mg once 
daily.
Results Twenty studies with a minimum duration of 
48 weeks and average Jadad score of 4 were included 
(n=10 998). Primary objective demonstrated a relative 
risk (RR) synergistic effect on depressive symptoms for 
dolutegravir/rilpivirine (RR=2.82; 95% CI (1.12 to 7.10)) 
when compared with dolutegravir (RR=1.10; 95% CI 
(0.88 to 1.38)) and rilpivirine (RR=1.08; 95% CI (0.80 
to 1.48)). Secondary objectives showed no difference 
between dolutegravir, rilpivirine and dolutegravir/
rilpivirine to efavirenz. Additionally, excluding efavirenz 
studies, dolutegravir and dolutegravir/rilpivirine yielded 
increased depression (RR=1.34; 95% CI (1.04 to 1.74)).
Conclusion The combination of dolutegravir/rilpivirine 
appears to increase the risk of depressive symptoms. 
Despite the increase, the clinical significance is unknown 
and needs further study. Additionally, neurotoxicity 
risk appears similar between dolutegravir, rilpivirine 
and dolutegravir/rilpivirine antiretroviral therapy when 
compared with efavirenz- based antiretroviral therapy.

INTRODUCTION
Approximately 37.9 million people worldwide 
live with HIV and about 25.4 million people use 
antiretroviral therapy (ART) to manage their infec-
tion.1 HIV compromises the immune system by 
attacking CD4 white blood cells. Without ART, 
HIV can progress to AIDS, defined as a CD4 count 
<200 cells/mm3, increasing the risk for opportu-
nistic infections.2

Patients need to be at least 80% adherent to their 
ART to continuously suppress the progression of 
HIV.2 Reasons for non- adherence include intoler-
able side- effects, economic/social status, fear of 

perceived stigma and depression. Depression is a 
vital concern due to the clinical presentations of 
amotivation, sleep disturbances, apathy and suicidal 
ideation.3 People living with HIV who exhibit 
amotivation and other depressive- related symptoms 
are more likely to be non- adherent and tend to have 
a poor outlook on life.3 Some antiretrovirals (ARVs) 
are known to cause neuropsychiatric adverse effects 
such as depression.4 Identifying ARVs associated 
with neuropsychiatric adverse effects or neurotox-
icities can assist in properly assessing potential risk 
factors that can lead to non- adherence and discon-
tinuation due to intolerance; thereby ensuring prac-
titioners provide the most comprehensive care in 
the management of HIV.

ART is designed to attack the life cycle of HIV 
preventing its replication. It is usually composed 
of three- drug regimens with each drug hindering 
a step in the replication cycle. Manufacturers 
currently produce two/three drug combinations 
to improve adherence and decrease the burden of 
adverse effects. Efavirenz, a component in one of 
the first Food and Drug Administration (FDA)- 
approved three- drug single tablet regimens, has 
traditionally been used in ART. However, it is being 
used less frequently in clinical guidelines such as 
the US Department of Health and Human Services 
AIDSinfo due to its extensive neuropsychiatric 
adverse effects.5 Newer agents such as a two- drug 
combination composed of dolutegravir and rilpi-
virine have become an alternative regimen due to 
perceived less neurotoxic adverse effects. Dolute-
gravir is a commonly prescribed ART that has 
become a first- line agent in the USA and Europe 
with over 50% of regimens containing this agent.6 
The WHO has even classified dolutegravir as an 
Essential Medicine for developing countries.6 
Dolutegravir is an integrase strand transfer inhibitor 
(INSTI) that prevents the integration of viral DNA 
into host cell DNA.7 Rilpivirine is a non- nucleoside 
reverse transcriptase inhibitor (NNRTI) that blocks 
HIV reverse transcriptase.8 As a result, both medi-
cations act synergistically to suppress viral replica-
tion inhibiting two different pathways of the HIV 
replication cycle. However, the ARV combination 
of dolutegravir and rilpivirine has a warning for 
depressive disorders and other neuropsychiatric 
adverse effects based on the rilpivirine component.9 
Other neuropsychiatric adverse effects include 
anxiety, insomnia, dizziness and suicidal behav-
iours.10 Rilpivirine is documented to exacerbate 
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depressive symptoms and other central nervous system (CNS) 
toxicities, thereby providing caution when prescribing rilpivirine 
to patients with a history or diagnosis of depression.8 9 While 
dolutegravir has been linked to neurotoxicities as well, at this 
time it does not warrant the same precaution as rilpivirine.7 8 
Additionally, it is unknown if these agents differ in neuropsy-
chiatric adverse effects compared with non- preferred efavirenz- 
based treatments. Therefore, the primary objective of this study 
was to evaluate the risk of neurotoxicities (ie, depression, anxiety, 
insomnia, dizziness, suicidal behaviour) among patients treated 
with ARVs rilpivirine, dolutegravir and dolutegravir/rilpivirine. 
The secondary objective was to compare the risk between the 
aforementioned agents and efavirenz- based therapy.

METHOD
A systematic review of literature was conducted to identify 
studies observing participants taking an oral tablet of either 
dolutegravir, rilpivirine or the combination of dolutegravir/
rilpivirine in the treatment of HIV. MEDLINE via PubMed,  
AIDSinfo. nih. gov and  ClinicalTrials. gov medical databases were 
searched for available publications up to 1 May 2020. The 
keyword search terms used were the generic, brand and scien-
tific names for the following medications “rilpivirine/Edurant/
TMC278”, “dolutegravir/Tivicay”, “rilpivirine and dolutegravir/
Juluca”. These terms were paired with “toxicity” and/or “neuro-
toxicity” (eg, dolutegravir toxicity). Data were extracted inde-
pendently by two researchers (AAR, AVF) and reviewed by four 
peers (JC, JET, JFM, CH) for quality analysis. All searches were 
limited to only include English- language publications. Adverse 
event data were collected from  ClinicalTrials. gov from both the 
serious adverse events and other adverse events sections and 
combined in the data analysis.

Only randomised controlled trials (RCTs) were included. 
Masking could either be open labelled or double blinded. Studies 
were included if they involved adult participants 18 years of age 
or older who received at least one dose of dolutegravir 50 mg, 
rilpivirine 25 mg or combination of dolutegravir 50 mg/rilpi-
virine 25 mg once daily. All participants, except those receiving 
dolutegravir/rilpivirine, must have been on a guideline- based 
HIV backbone regimen. The HIV backbone regimen was defined 
as two nucleoside reverse transcriptase inhibitors (NRTIs), 
which are combined with a third ARV HIV drug from either the 
NNRTIs, protease inhibitors or INSTIs drug class.11 Any dura-
tion of adverse drug events reported was included. Exclusion 
criteria consisted of observational studies (eg, cohorts), studies 
involving paediatric/adolescents, studies withdrawn or termi-
nated early, studies not reporting adverse events data, using 
non- specified doses and if adverse event data reported were 
inconclusive. Inconclusive was defined as a study using the same 
drug in both treatment and control arms.

The studies were evaluated for their neuropsychiatric adverse 
events data specifically depression, anxiety, insomnia, dizziness 
and suicidal behaviour. Due to an overlap of certain related 
adverse events identified, the events were classified under their 
respective associated main neuropsychiatric adverse effect 
being analysed. Depression was defined as itself, depressed 
mood, major depression, low mood, adjustment disorder with 
depressed mood, persistent depressive disorder, seasonal affec-
tive disorder and sadness. Anxiety was defined as itself, nervous-
ness, panic attacks and panic reactions. Insomnia was defined as 
itself, restlessness and difficulty sleeping. Dizziness was defined 
as itself and lightheadedness. Suicidal behaviour was defined as 
itself, suicide attempt and suicide ideation.

The quality of the RCTs was assessed using the Jadad scoring 
method. Jadad score criteria were based on randomisation, gener-
ated sequence of randomisation, type of blinding, and descrip-
tion of withdrawals and dropouts.12 The scoring system ranged 
from a scale of 0–5, with 5 being the highest quality of research 
design. Two reviewers (AAR, AVF) assessed and provided initial 
Jadad scores for the included articles. Three reviewers then inde-
pendently assessed the initial Jadad scores (JC, JET, JFM). If any 
discrepancies in scoring were identified, a Delphi technique was 
employed with one author (CH) as the facilitator.

A meta- analysis was conducted to evaluate rates of neuropsy-
chiatric adverse effects. Risk ratios (RRs) were calculated by using 
the comparison of rilpivirine, dolutegravir and dolutegravir/rilpi-
virine versus other ART. A primary analysis was conducted using 
all included studies without exclusions. A subanalysis of RRs was 
then conducted excluding efavirenz due to its FDA- recognised 
warnings and documented reports of neuropsychiatric adverse 
effects.13 14 Review Manager (RevMan) V.5.3 software was used 
for data analyses to determine the adverse drug event RRs.15 
RevMan V.5.3 RRs were computed using dichotomous data 
type, Mantel- Haenszel statistical method, random effects anal-
ysis mode and a 95% CI. All results were crossed checked by JC, 
JET, JFM and CH.

RESULTS
The medical database searches identified a total of 71 studies 
(figure 1). The initial screening of study citations excluded 10 
studies due to study design, withdrawal and early termination. 
Abstracts were then screened for relevance and redundancy 
excluding an additional 17 studies. A total of 44 studies were 
fully assessed and 24 were excluded due to the study population, 
inconclusive adverse event data and lack of neurotoxicity adverse 
event data. A total of 20 studies met the inclusion criteria to be 
included in the meta- analysis.16–35 The results include 5 studies 
for rilpivirine,16–20 14 studies for dolutegravir21–34 and 1 study 
for dolutegravir/rilpivirine.35

The total number of represented patients was 10 988 with the 
majority being male. One study, Orrell et al, had an all- female 
population.26 Out of the 20 studies, 8 used ART- experienced 
participants and 12 used ART- naïve participants (online supple-
mental table S1). The shortest duration of reported adverse drug 
events was 24 weeks by Trottier et al (n=1) and the longest 
was 164 weeks by NCT00543725 THRIVE trial (n=1). The 

Figure 1 Selection process for RCTs of dolutegravir, rilpivirine and 
dolutegravir/rilpivirine. Initially included 71 possible citations. We 
excluded 51 articles/RCTs due to not matching inclusion criteria. The 
final analysis included 20 articles/RCTs. ADE, adverse drug event; RCTs, 
randomised controlled trials.
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average study Jadad score was 4. Eight studies used efavirenz as 
a comparator.

Primary outcome: risk of neurotoxicities
Analysis RR of depression versus ARV comparators
A total of 15 studies observed and reported incidences of depres-
sion and were included in the combined analysis (figure 2). 
However, five studies18 27 28 30 32 did not evaluate the risk of 
depression. The RR of depression from the combined data of 
rilpivirine, dolutegravir and dolutegravir/rilpivirine against ARV 
comparators was not statistically significant (RR=1.13, 95% CI 
(0.94 to 1.36), p=0.19). Dolutegravir/rilpivirine had the highest 
RR (RR=2.82, 95% CI (1.12 to 7.10), p=0.03). The RR for 
dolutegravir (RR=1.10, 95% CI (0.88 to 1.38), p=0.39) and 
rilpivirine (RR=1.08, 95% CI (0.80 to 1.48), p=0.60) was not 
statistically significant.

Subanalysis RR of depression excluding efavirenz versus ARV 
comparators
A total of 20 studies were included in the meta- analysis. A 
subanalysis excluding studies involving efavirenz was conducted. 
A total of eight studies were identified using efavirenz16–21 23 27 as 
the comparator arm. Out of the 12 remaining studies, only 8 of 
them observed and reported incidences of depression (figure 3). 
When excluding efavirenz, the combined RR becomes statisti-
cally significant in the outcome of depression (RR=1.34, 95% 
CI (1.04 to 1.74), p=0.02). The RR for dolutegravir/rilpivirine 
did not change from 2.82; however, the 95% CI slightly short-
ened to 95% CI (1.12 to 7.07). The RR for dolutegravir changed 
to (RR=1.26, 95% CI (0.96 to 1.65), p=0.09).

Analysis RR of anxiety, insomnia, dizziness and suicidal behaviour 
versus ARV comparators
The total number of studies analysed for the other neurotoxic-
ities were anxiety (n=13), insomnia (n=17), dizziness (n=15) 

and suicidal behaviour (n=15) (table 1). The highest RR was 
in dizziness with dolutegravir/rilpivirine (RR=20.92, 95% CI 
(1.23 to 356.03), p=0.04). The lowest and significant RR was 
in dizziness with rilpivirine (RR=0.35, 95% CI (0.28 to 0.43), 
p<0.00001).

Subanalysis RR of anxiety, insomnia, dizziness and suicidal 
behaviour excluding efavirenz versus ARV comparators
There were no significant changes in anxiety, insomnia and 
suicidal behaviour that was observed when including efavirenz in 
the analysis. However, dizziness became not statistically signif-
icant due to its p value and 95% CI increasing when excluding 
efavirenz for dolutegravir and the combined analysis (RR=1.12, 
95% CI (0.85 to 1.48), p=0.43) and (RR=1.23, 95% CI (0.94 
to 1.62), p=0.14), respectively (table 2).

Secondary outcome: compare the risk against efavirenz-
based therapies
There has not been a study comparing efavirenz against the 
combination of dolutegravir and rilpivirine. We can only analyse 
dolutegravir and rilpivirine individually against efavirenz. The 
only statistically significant neuropsychiatric adverse effect 
was dizziness. In all, dizziness RR was less than one group for 
dolutegravir (RR=0.28, 95% CI (0.21 to 0.38), p<0.00001), 
rilpivirine (RR=0.35, 95% CI (0.28 to 0.43), p<0.00001) 
and combined analysis (RR=0.33, 95% CI (0.28 to 0.39), 
p<0.00001). Efavirenz has a higher risk of causing dizziness 
than dolutegravir and rilpivirine. All other neurotoxicities were 
not statistically significant (table 3).

Discontinuation rate of included RCTs
Out of the 20 included studies, 12 reported discontinuation due 
to drug- related adverse effects. Only Llibre et al, Molina et al, 
Orrell et al and Stellbrink et al provided reasons for discontin-
uation (table 4).

Comparing neuropsychiatric adverse effects with other 
adverse drug-related events reported
Depression was the most frequent neuropsychiatric adverse 
effect to occur while suicidal behaviour was the least. The most 

Figure 2 Risk ratio of depression (ART comparators). Forest plot risk 
ratio estimates with a 95% CI of the association between depression 
risk and rilpivirine, dolutegravir or the combination of dolutegravir/
rilpivirine administration. ART, antiretroviral therapy.

Figure 3 Risk ratio of depression (ART comparators excluding 
efavirenz). Forest plot risk ratio estimates with a 95% CI of the 
association between depression risk and rilpivirine, dolutegravir or the 
combination of dolutegravir/rilpivirine administration excluding studies 
involving efavirenz. ART, antiretroviral therapy.

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://sti.bm

j.com
/

S
ex T

ransm
 Infect: first published as 10.1136/sextrans-2020-054821 on 29 M

arch 2021. D
ow

nloaded from
 

http://sti.bmj.com/


264 Allen Reeves A, et al. Sex Transm Infect 2021;97:261–267. doi:10.1136/sextrans-2020-054821

Review

common other drug- related adverse effects reported were diar-
rhoea, nasopharyngitis, upper respiratory tract infection, head-
ache, nausea and vomiting (online supplemental table S2).

DISCUSSION
The US Department of Health and Human Services HIV/
AIDS guidelines recommend an INSTI- based regimen, usually 
combined with two NRTIs, as a first- line treatment option 
in most individuals living with HIV.5 A two- drug regimen 
containing dolutegravir/lamivudine is also considered a first- 
line option for patients without HIV RNA >500 000 copies/
mL, hepatitis B coinfection or in whom treatment will be started 
prior to the results of HIV genotypic resistance testing.5 It is 
important to understand the possible side- effects of dolutegravir 
due to its standing as a component included in the majority of 
first- line treatment options.

The mechanism for which dolutegravir induces neurotox-
icity is not clearly defined. The neurotoxic adverse effects are 
postulated to be due to dolutegravir’s ability to penetrate the 
blood–brain barrier through passive diffusion.36 37 Other data 
propose dolutegravir may alter the tight junctions of the blood–
brain barrier and cause neuroinflammation.6 Regardless of the 
mechanism, dolutegravir has shown to accumulate in cerebral 
spinal fluid and based on animal studies, it is proposed that 
dolutegravir accumulation in the CNS may cause oxidative 
stress altering neuronal homeostasis.36 38 A study by Yagura 
et al39 concluded dolutegravir plasma concentrations should 
be monitored because an increase in plasma concentration of 
dolutegravir was positively correlated to an increase of neuro-
toxic side- effects among their patients.39 CNS side- effects were 
more observed in higher dolutegravir trough concentrations 
with a median trough of 1.34 µg/mL.39 Monitoring dolutegravir 

Table 1 Risk ratios of neurotoxicities including all RCTs

Adverse event Drug(s) Risk ratio 95% CI P value Studies included I2 %

Depression Dolutegravir 1.1 0.88 to 1.38 0.39 10 0

  Dolutegravir/rilpivirine 2.82 1.12 to 7.10 0.03 1 N/A

  Rilpivirine 1.08 0.8 to 1.48 0.6 4 33

  Combined 1.13 0.94 to 1.36 0.19 15 13

Anxiety Dolutegravir 0.94 0.74 to 1.20 0.61 9 1

  Dolutegravir/rilpivirine 1.37 0.56 to 3.38 0.49 1 N/A

  Rilpivirine 0.68 0.35 to 1.34 0.27 3 75

  Combined 0.88 0.69 to 1.13 0.32 13 34

Insomnia Dolutegravir 1.18 0.93 to 1.48 0.17 12 24

  Dolutegravir/rilpivirine 1.69 0.78 to 3.65 0.18 1 N/A

  Rilpivirine 1 0.71 to 1.41 1 4 62

  Combined 1.12 1 to 1.41 0.24 17 39

Dizziness Dolutegravir 0.57 0.43 to 0.69 <0.00001 9 83

  Dolutegravir/rilpivirine 20.92 1.23 to 356.03 0.04 1 N/A

  Rilpivirine 0.35 0.28 to 0.43 <0.00001 5 0

  Combined 0.47 0.41 to 0.53 <0.00001 15 79

Suicidal behaviour Dolutegravir 0.93 0.56 to 1.57 0.8 11 0

  Dolutegravir/rilpivirine 2.99 0.31 to 28.63 0.34 1 N/A

  Rilpivirine 1.32 0.36 to 4.8 0.67 3 17

  Combined 1.02 0.64 to 1.62 0.93 15 0

N/A, not applicable; RCTs, randomised controlled trials.

Table 2 Risk ratios of neurotoxicities excluding efavirenz RCTs

Adverse event Drug(s) Risk ratio 95% CI P value Studies included I2 %

Depression Dolutegravir 1.26 0.96 to 1.65 0.09 8 0

  Dolutegravir/rilpivirine 2.82 1.12 to 7.07 0.02 1 N/A

  Combined 1.34 1.04 to 1.74 0.02 9 0

Anxiety Dolutegravir 0.99 0.72 to 1.36 0.95 7 12

  Dolutegravir/rilpivirine 1.37 0.56 to 3.38 0.49 1 N/A

  Combined 1.02 0.77 to 1.35 0.91 8 4

Insomnia Dolutegravir 1.17 0.88 to 1.54 0.28 9 26

  Dolutegravir/rilpivirine 1.69 0.78 to 3.66 0.18 1 N/A

  Combined 1.2 0.93 to 1.56 0.16 10 23

Dizziness Dolutegravir 1.12 0.85 to 1.48 0.43 6 0

  Dolutegravir/rilpivirine 20.92 1.23 to 356.03 0.04 1 N/A

  Combined 1.23 0.94 to 1.62 0.14 7 22

Suicidal behaviour Dolutegravir 1.01 0.55 to 1.86 0.98 8 5

  Dolutegravir/rilpivirine 2.99 0.31 to 28.63 0.34 1 N/A

  Combined 1.08 0.6 to 1.94 0.8 9 3

N/A, not applicable; RCTs, randomised controlled trials.
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trough concentrations around 1.34 µg/mL could potentially aid 
and reduce neurotoxic side- effects. Another postulated toxicity 
effect is due to a potential drug–drug interaction at breast cancer 
resistance protein (BCRP). BCRP is a major efflux transporter 
protein that removes drugs from inside cells.40 Dolutegravir is 
a substrate of BCRP and rilpivirine is an inhibitor of BCRP.41–46 
Therefore, rilpivirine through BCRP inhibition may potentially 
increase the concentration of dolutegravir.40 Further studies are 
needed to explore this interaction.

The meta- analysis demonstrated a synergistic effect on depres-
sive symptoms for dolutegravir/rilpivirine (RR=2.82; 95% CI 
(1.12 to 7.10)) when compared with dolutegravir (RR=1.10; 
95% CI (0.88 to 1.38)) and rilpivirine (RR=1.08; 95% CI (0.80 

to 1.48)). There were two significant outcomes in the primary 
analysis under dizziness for dolutegravir and rilpivirine. No other 
significant values were observed in the other defined neurotox-
icities when comparing against ARV comparators. A subanalysis 
was conducted to remove studies that contained efavirenz- 
based regimens. Efavirenz has been linked to abnormal dreams, 
insomnia, depression and suicidal ideation.14 Due to efavirenz’s 
side- effect profile, its frequent use has declined. It was theorised 
that since efavirenz has well- documented reports of neurotox-
icity, it may have skewed the analysis therefore prompting an 
additional subanalysis. There were a few changes observed in 
the RR analysis of depression. The combined drug analysis RR 
changed from (RR=1.13, 95% CI (0.94 to 1.36), p=0.19) to 

Table 3 Risk ratios of neurotoxicities including only efavirenz RCTs

Adverse event Drug(s) Risk ratio 95% CI P value Studies included I2 %

Depression Dolutegravir 0.86 0.56 to 1.33 0.51 1 N/A

  Rilpivirine 1.08 0.80 to 1.48 0.22 4 33

  Combined 1.02 0.8 to 1.48 0.88 5 21

Anxiety Dolutegravir 0.9 0.58 to 1.41 0.66 1 N/A

  Rilpivirine 0.68 0.35 to 1.34 0.27 3 75

  Combined 0.75 0.48 to 1.18 0.21 4 64

Insomnia Dolutegravir 1.07 0.38 to 2.99 0.89 2 45

  Rilpivirine 1 0.71 to 1.41 1 4 62

  Combined 1.06 0.78 to 1.44 0.71 6 62

Dizziness Dolutegravir 0.28 0.21 to 0.38 <0.00001 2 0

  Rilpivirine 0.35 0.28 to 0.43 <0.00001 5 0

  Combined 0.33 0.28 to 0.39 <0.00001 7 15.3

Suicidal behaviour Dolutegravir 0.83 0.26 to 2.61 0.74 2 0

  Rilpivirine 1.32 0.36 to 4.8 0.67 3 17

  Combined 1 0.45 to 2.22 0.6 5 0

N/A, not applicable; RCTs, randomised controlled trials.

Table 4 Discontinuation rates of included RCTs

Study name
Drug observed and number of 
participants in study arm

Discontinuation due to an adverse 
event Reason for discontinuation

Cahn et al25 Dolutegravir (n=357) 9/357 (3%) N/A

Dooley et al27 Dolutegravir (n=69) N/A N/A

Llibre et al35 Dolutegravir/rilpivirine (n=513) 17/513 (3%) Psychiatric disorders not specified

Molina et al33 Dolutegravir (n=242) 6/242 (3.3%) N/A

Molina et al24 Dolutegravir (n=281) 2/281 (1%) Included headache (n=1) and pruritus (n=1) in the 
dolutegravir group

NCT00543725 (THRIVE) Rilpivirine (n=340) 8/340 (2.4%) N/A

NCT00540449 (ECHO) Rilpivirine (n=346) 6/346 (1.7%) N/A

NCT01263015 (SINGLE) Dolutegravir (n=414) N/A N/A

NCT01709084 (SALIF) Rilpivirine (n=213) N/A N/A

NCT02227238 Dolutegravir (n=314) N/A N/A

NCT02607930 Dolutegravir (n=315) N/A N/A

NCT02607956 Dolutegravir (n=325) N/A N/A

NCT03110380 Dolutegravir (n=281) N/A N/A

Orrell et al26 Dolutegravir (n=248) 10/248 (4%) Two participants discontinued dolutegravir due to drug 
hypersensitivity Other reasons for discontinuation were 
not given

Raffi et al22 Dolutegravir (n=411) 10/411 (2.4%) N/A

Stellbrink et al21 Dolutegravir (n=51) 1/51 (2%) Lipoatrophy

Trottier et al30 Dolutegravir (n=276) 11/276 (4%) N/A

Vera et al17 Rilpivirine (n=37) N/A N/A

Wilkins et al16 Rilpivirine (n=394) 10/394 (2.5%) N/A

N/A, not applicable; RCTs, randomised controlled trials.
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(RR=1.34, 95% CI (1.04 to 1.74), p=0.02). While the changes 
were statistically significant, it does not appear to be clini-
cally relevant. Dolutegravir alone shared a similar trend with 
its RRs when excluding efavirenz changing from (RR=1.10, 
95% CI (0.88 to 1.38)) to (RR=1.26, 95% CI (0.96 to 1.65), 
p=0.09). The analysis and the subanalysis indicate that dolute-
gravir may contribute to the neurotoxic adverse effects along 
with rilpivirine. Practitioners should not only exercise caution 
when prescribing the combination of dolutegravir/rilpivirine to 
patients with a medical history of CNS abnormalities but any 
ART containing either dolutegravir or rilpivirine.

There were several limitations to this meta- analysis. The meta- 
analysis was not sufficiently powered due to using RCTs that 
were testing efficacy and not adverse drug- related events. Out 
of the 20 studies initially identified, only 15 reported adverse 
effects of depression relative to the meta- analysis’ primary 
outcome. Dolutegravir/rilpivirine only had one RCT included. 
As of August 2020, there are two RCTs observing dolutegravir/
rilpivirine use that are either in the recruiting phase or have been 
completed; however, the results are not currently available.47 48

CONCLUSION
In this meta- analysis of 20 randomised trials, there was a syner-
gistic risk of depression when dolutegravir was used in combina-
tion with rilpivirine. Despite the increase, the clinical significance 
is unknown and needs further study. Additionally, neuropsychi-
atric adverse effect risk appears similar between dolutegravir and 
rilpivirine ART when compared with efavirenz- based ART. The 
combination of dolutegravir and rilpivirine has not been directly 
compared with efavirenz and needs additional trials.

Key messages

 ► Dolutegravir may contribute to the neuropsychiatric adverse 
effects of the combination of dolutegravir/rilpivirine used in 
HIV.

 ► The meta- analysis included 20 randomised controlled trials 
that observed neuropsychiatric adverse effects focusing 
on depression, anxiety, insomnia, dizziness and suicidal 
behaviour.

 ► The combination of dolutegravir/rilpivirine demonstrated 
a synergistic effect for depressive symptoms. Despite 
the increase, the clinical implications are not clear and 
need additional research. None of the other observed 
neuropsychiatric adverse effects were increased.
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