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Introduction

There are several classes of antiretroviral drugs ap-
proved for the treatment of an HIV-infected patient in-
cluding nucleotide reverse-transcriptase inhibitors 
(NRTIs), non-nucleoside reverse-transcriptase inhibi-
tors (NNRTIs), protease inhibitors (PIs), entry inhibitors, 
and integrase strand transfer inhibitors (INSTIs)1,2. IN-
STIs currently approved and available for use are ralte-
gravir (RAL), elvitegravir (EVG), and dolutegravir 
(DTG)3. RAL (approved by Food and Drug Administra-
tion [FDA] in 2007) requires two daily doses (400 mg 
twice daily) and is now approved for once daily dose 

of 1200  mg. EVG (FDA approved in 2012) requires 
pharmacological boosting to be given once daily, and 
significant cross-resistance between RAL and EVG 
prevents sequential therapy with these two agents4. 
DTG was approved by FDA for treating-naive and ex-
perienced patients with HIV infection in August 20135. 
DTG can be given once a day without boosting and 
can overcome some previous INSTIs failures. Bictegra-
vir (BIC) is a novel INSTI with potent antiviral activity6, 
given daily without the requirement for pharmacoki-
netic boosting, has a high genetic barrier to resistance 
and low potential for drug-drug interactions. BIctegravir 
is now approved by FDA in febrauary 2018. It is 
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Abstract

Integrase strand transfer inhibitors (INSTIs) are a newer class of antiretroviral treatment for HIV-infected 
patient. INSTIs currently available for use are raltegravir, elvitegravir, dolutegravir (DTG), and bictegravir. 
Clinical studies using INSTIs have demonstrated an 80-90% efficiency in treating HIV-positive antiretroviral 
therapy - naive patients. They are recommended by internatioal guidelines as the preferred agents for the 
first-line regimen. INSTIs have also been demonstrated as safe and tolerable. In clinical trials, the rate of 
adverse events (AEs) such as neuropsychiatric AEs (NPSAEs) leading to discontinuation is very low. How-
ever, recent published cohort studies show growing concerns on DTG induced NPSAEs. In this paper, we 
will review available evidence about DTG - NPSAEs and analyze whether the backbone (abacavir or teno-
fovir) matters as well as discussing the possible mechanism behind this toxicity. (AIDS Rev. 2018;20:13-25)
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submitted for FDA approbation6. Clinical studies using 
INSTIs have demonstrated an 80-90% efficiency in 
HIV-positive antiretroviral therapy (ART)-naive pa-
tients7-16. The INSTIs have been demonstrated as safe 
and tolerable7-17 and are recommended as the pre-
ferred therapy option for patients initiating ART18-21 and 
are often used in switch strategies for patients with 
tolerability issues17,22. They show similar rates of ad-
verse events (AEs) such as nausea, diarrhea, and 
headaches commonly reported22-24. These AEs have 
been shown to be mild to moderate in severity and are 
not typically associated with treatment discontinuation. 
Neuropsychiatric AEs (NPSAEs) or psychiatric symp-
toms (PSs) have been reported in patients treated with 
INSTIs but typically occur less frequently than in pa-
tients treated with efavirenz24,25. Low occurrence of 
AEs leading to discontinuation, especially for DTG 
compared to ATV/r, EFV, and LPV/r, except RAL, and 
RPV17 have been confirmed in two systematic reviews 
and network meta-analysis26,27.

Since 2016, small case series28,29 and a report from 
a Dutch cohort study20 have raised concerns about the 
safety of DTG in real-life settings, especially in regard 
to NPSAEs. De Boer et al. reported in a small Dutch 
cohort that DTG treatment was discontinued in 55 of 
387  (14.2%) patients after a median of 78  days be-
cause of side effects such as sleeping, gastrointesti-
nal, and psychiatric problems30. Todd et al. reported 
that out of 157 naive and experience HIV patients on 
DTG, 56  (35%) reported side effects; 40  (25%) re-
ported either low moods, anxiety, or sleep disorder. 
16 (10%) discontinued DTG, out of which 13 (8%) due 
to intolerable side effects31. In 2017, major published 
real-life cohorts reported that 4-10% of discontinuation 
rates were due to DTG AEs32-37. These rates of AEs 
leading to DTG discontinuation were, however, higher 
than those reported in clinical trials, particularly in re-
gard to NPSAEs7-16.

In this article, we review randomized trials and cohort 
studies recently published concerning AEs and dis-
continuation of DTG especially in regard to NPSAEs. 
We also discuss if the backbone (tenofovir [TDF or 
TAF] or abacavir [ABC]) matters and finally we try to 
understand the mechanisms and risk factors behind 
these NPSAEs leading to discontinuation of therapy.

What summary of product characteristic 
(SmPC) tell us about the safety of INSTIs

The safety profile of RAL was based on the pooled 
safety data from two Phase III clinical studies in treat-

ment-experienced adult patients and one Phase III 
clinical study in treatment-naïve adult patients38. The 
most frequently reported AEs during treatment were 
headache and nausea, occurring in 5% or more of 
patients. In the pooled analysis of treatment-experi-
enced patients, the rates of discontinuation of therapy 
due to adverse reactions were 3.9% in patients receiv-
ing RAL + optimal background therapy (OBT) and 
4.6% in patients receiving placebo + OBT. The rates 
of discontinuation of therapy in naïfs patients due to 
AEs were 5.0% in patients receiving RAL + emtric-
itabine (FTC) (+)TDF and 10.0% in patients receiving 
EFV + (FTC) (+) TDF. NPSAEs considered by investi-
gators to be causally related to RAL (alone or in com-
bination with other ART) are described as common or 
uncommon in table  1. The safety profile of DTG is 
based on pooled data from Phase IIb and III clinical 
studies in 1222 previously untreated patients, 357 pre-
viously treated patients unexposed to INSTIs and 
264 patients with prior treatment failure that included 
an integrase inhibitor (including integrase class resis-
tance). The most commonly seen treatment-emergent 
adverse reactions were nausea (13%), diarrhea (18%), 
and headaches (13%). NPSAEs considered as least 
possibly related to DTG are listed in table  1 as very 
common, common, and uncommon39. The most fre-
quently reported adverse reactions considered possi-
bly or probably related to EVG/FTC/TDF/cobicistat 
(COBI) (stribild) in clinical studies of treatment-naïve 
(TN) patients were nausea (16%) and diarrhea (12%) 
(pooled data from Phase 3 clinical studies GS-
US-236-0102 and GS-US-236-0103, through 
144 weeks). The safety profile of stribild in virological-
ly-suppressed patients derived from studies GS-
US-236-0115, GS-US-236-0121, and GS-US-236-0123 
is consistent with the safety profile of stribild in TN 
patients through week 4837. The most frequently re-
ported AEs to stribild in clinical studies of virologically-
suppressed patients were nausea (3% in study GS-
US-236-0115 and 5% in study GS-US-236-0121) and 
fatigue (6% in study GS-US-236-0123). NPSAEs 
 considered as least possibly related to EVG/FTC/TDF/
COBI are listed in table 1 as very common, common, 
and uncommon40. For EVG/FTC/TAF/COBI (genvoya), 
assessment of adverse reactions is based on safety 
data from across all Phases 2 and 3 studies in which 
2,396 patients received genvoya. The most frequently 
reported adverse reactions in clinical studies through 
144  weeks were nausea (11%), diarrhea (7%), and 
headache (6%) (pooled data from Phase 3 clinical 
studies GS-US-292-0104 and GS-US-292-0111 in 866 
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treatment-naïve adult patients receiving genvoya). 
NPSAEs considered as least possibly related to EVG/
FTC/TAF/COBI were considered as common and un-
common41. The SmPC of BIC is not yet available.

Randomized clinical trials

FDA conducted a meta-analysis of randomized, active-
controlled Phase 3 trials in TN subjects comparing RAL, 
DTG, or EVG to: EFV, PIs (ATV, or darunavir [DRV])42. 
These trials were submitted by industry to FDA for sup-
port and approval of the INSTIs (STARMARK, SINGLE, 
FLAMINGO, SPRING 2, GS-US-236-0102, and GS-
US-236-0103). Design details for each studies have been 
previously described10-13,43,44. The frequency of NPSAEs 
in each treatment group was assessed over 96 weeks. 
NPSAEs were identified using the Standardized MedDRA 
Query (SMQ) Version 18.0. A broad search in terms of 
depression and suicide/self-injury (DSS) SMQ and psy-
chosis and psychotic disorders (PPD) SMQ was done. 
The event of highest toxicity grade was counted for each 
subject. The meta-analysis shows that the risk of NPSAEs 
in TN patients was similar for INSTIs versus EFV and 
INSTIs versus PIs. The risk difference (95% confidence 
interval [CI]) for DSS AEs and PPD AEs was: INSTIs 
versus EFV −3% (−5.0) and −1% (−2.1) and INSTIs ver-
sus PIs −1% (−2.4) and 0% (−2.1). Grade 3 and 4 events 
occurred in 1% of INSTIs and PIs subjects and 2% of 
EFV subjects. Subgroup analysis was not interpretable 
due to small sample size (Table 2). It is important to note 
that in two others randomized studies using INSTIs (once 
mark, ACTG 5257) rates of NPSAES were low8,9.

Quercia et al.45 analyzed safety data from Phase 
III/3b DTG trials involving treatment-naive patients to 
establish a clearer understanding of the frequency of 
NPSAEs: anxiety, depression (depression, bipolar de-
pression, suicidal thoughts, and hypomania), insom-
nia, and nightmares, or abnormal dreams45. There 
were 4 studies included in the analysis: the 96 weeks 
SPRING-2, SINGLE and, FLAMINGO trials, and the 
48-week all-women ARIA trial10-13. A total of 2634 par-
ticipants were recruited into the 4 studies, 1315 of 
whom were treated with DTG. Low rates of NPSAEs 
were seen in all studies treatment arm, with most be-
ing mild or moderate (Grade 1-2). However, a higher 
incidence was observed in the SINGLE study com-
pared to other trials, with 17% of DTG recipients re-
porting insomnia, 10% nightmares or abnormal 
dreams, 8% depression, and 7% anxiety. These rates 
were lower than those seen among patients taking the 
comparator drug, EFV (Table  3). Rates of NPSAEs 
leading to the withdrawal of treatment were below 5% 
in all trials. Depression led to the cessation of DTG 
therapy in 1  patient, with 6 RAL-treated, and 7 EFV-
treated individuals stopping treatment because of this 
AE.  Furthermore, 2 patients stopped taking DTG be-
cause of insomnia while 3 EFV-treated patients 
stopped treatment for this reason. Abnormal dreams 
or nightmares caused 2 DTG and 7 EFV patients to 
cease therapy. There were no cases of withdrawal of 
DTG because of anxiety, although 4 patients stopped 
EFV for this reason (Table 3). Fettiplace et al. in their 
review46 completed the analysis of Quercia et al., four 
randomized studies in naive patient45, including expe-

Table 1. Frequencies of NPSAEs described as very common, common, and uncommon of dolutegravir, raltegravir, and elvite-
gravir in the SmPC35,37

NPSAEs DTG EVG RAL

Psychiatric symptoms
Insomnia
Abnormal dreams
Nightmare
Depression
Suicidality

Common
Common
Not specified
Common
Uncommon

Uncommon
Not specified
Not specified
Uncommon
Uncommon

Common
Common
Common
Common
Uncommon

Neurologic symptoms
Headaches
Dizziness
Psychomotor hyperactivity
Paresthesia
Somnolence

Very common
Common
Not specified
Not specified
Not specified

Common
Uncommon
Not specified
Uncommon
Uncommon

Common
Common
Common
Uncommon
Uncommon

NPSAEs: Neuropsychiatric adverse events, DTG: Dolutegravir, EVG: Elvitegravir (stribild), RAL: Raltegravir, frequencies are defined as very common (≥ 1/10), common 
(≥ 1/100-< 1/10), uncommon (≥ 1/1,000-< 1/100), rare (≥ 1/10,000-< 1/1,000), very rare (< 1/10,000). SmPC: Summary of product characteristics.

N
o

 p
ar

t 
o

f 
th

is
 p

u
b

lic
at

io
n

 m
ay

 b
e 

re
p

ro
d

u
ce

d
 o

r 
p

h
o

to
co

p
yi

n
g

 w
it

h
o

u
t 

th
e 

p
ri

o
r 

w
ri

tt
en

 p
er

m
is

si
o

n
  o

f 
th

e 
p

u
b

lis
h

er
. 

 
©

 P
er

m
an

ye
r 

20
18



AIDS Reviews. 2018;20

16

rienced treated patient from SAILING14 concluded that 
insomnia was the most commonly reported NPSAEs. 
They draw the same conclusions in regard to NPSAEs.

Recent data of two Phase III randomized clinical tri-
als involving naive patient treated with DTG and BIC 
have been published15,16. The first study was a com-
parison between DTG/ABC/3TC and BIC/FTC/TAF in 
single tablet15. Comparing BIC/FTC/TAF to DTG/
ABC/3TC, the most common AEs were diarrhea (13%, 
13%), headaches (11%, 14%), and nausea (10%, 
23%). Nausea was significantly more frequent in the 
DTG arm. AEs leading to study drug discontinuation 
were uncommon and occurred in four (1%) participants 
in the DTG arm due to nausea and generalized rash 
(n = 1), thrombocytopenia (n = 1), chronic pancreatitis, 
steatorrhea (n = 1), and depression (n = 1), all of which 
were deemed by the investigator to be related to study 
drugs. Overall, NPSAEs were equally distributed be-
tween treatment groups, 14/314 (4%) of patient expe-
rienced insomnia in BIC arm versus 20/325  (6%) in 
DTG arm. During the study, patients tended to use 
more medication to sleep in DTG arm15.

The second study was a comparison between BIC/
FTC/TAF in single tablet versus DTG plus FTC/TAF. The 
most frequent AEs (BIC vs. DTG) were headaches 
(12.5/12.3%), diarrhea (11.8/12.0%), and nausea 
(7.8/9.5%). Comparing BIC to DTG, NPSAEs reported 
were insomnia (6 vs. 1), dizziness (6 vs. 2), depressed 
mood (3 vs. 0), drowsiness (2 vs. 2), sleep disorders 
(2 vs. 0), and abnormal dreams (1 vs. 2). AEs leading 
to study drug discontinuation were uncommon, occur-
ring in five (2%) of 320 participants in the BIC arm, and 

one (<1%) of 325 in the DTG arm. No individual AEs 
leading to study drug discontinuation occurred in more 
than one participant. AEs led to five participants in the 
BIC arm discontinuing study medication (cardiac arrest 
[n = 1], paranoia [n = 1], chest pain [n = 1], abdominal 
distension [n = 1], and sleep disorder, dyspepsia, ten-
sion headache, depressed mood, and insomnia 
[n = 1]); all except for the events of cardiac arrest and 
paranoia were considered by the investigators to be 
related to study drugs. AEs leading to study drug dis-
continuation in the DTG arm included erythema and 
pruritus (n = 1 had both events); neither event was 
considered related to study drugs16.

Switch studies have also been published with DTG. 
In Phase III SWORD 1 and 2 studies, an open-label 
switch to DTG (50  mg) plus RPV (25  mg) once daily 
was not inferior at week 48 versus continued three- or 
four-drug ART, with efficiency rates of 95% in both 
arms47. As might be expected with a switch regimen 
including one or two new drugs administered to all 
participants, slightly more AEs leading to discontinua-
tion occurred with DTG plus RPV than with the contin-
ued three- or four-drug ART (3% vs. 1%, respectively), 
with 2% on DTG plus RPV discontinuing because of 
NPSAEs (anxiety [4], depression [3], insomnia [2], de-
pressed mood [2] headache [1], and suicid-
al ideation [1]). In the Phase III STRIIVING study, 551 
experienced patients were randomized to switch from 
a variety of ART regimens to the single-tablet regimen 
(STR) Triumeq or remain in their prior regimen. 10 pa-
tients (4%) in the switch arm discontinued because of 
AEs versus none in the continuation arm48.

Table 2. FDA meta-analysis comparing NPSAEs of INSTI versus PI or EFV based on randomized, active-controlled Phase 3 
trials submitted by industry to FDA to support approval of the INSTIs38

Pooled NPSAEs 
(all grade, all 
causes (n, %)

INSTI versus PI INSTI versus EFV

INSTI  
(n=2447)

PI  
(n=597)

Risk difference  
(95% CI)

INSTI  
(n=2447)

EFV  
(n=1053)

Risk difference  
(95% CI)

Depression 174 (7.1%) 51 (8.5%) −1.4% 
(−3.9%, 1%)

174 (7.1%) 101 (9.6%) −2.5% 
(−4.5%, −0.5%)

Sleep disorders 10 (0.4%) 0 0.4% 
(0.2%, 0.7%)

10 (0.4%) 12 (1.1%) −0.7% 
(−1.4%, 0%)

Suicidal 
thoughts and 
behaviors

14 (0.6%) 1 (0.2) 0.4 
(0%, 0.8%)

14 (0.6%) 2 (0.2%) 0.4% 
(0%, 0.8%)

Memory 
impairment

13 (0.5%) 5 (0.8%) −0.3
(−1.1%, 0.5%)

13 (0.5%) 3 (0.3%) 0.2% 
(−0.2%, 0.7%)

FDA: Food Drug and Administration; INSTI: integrase strand transfer inhibitors; PI: protease inhibitors; EFV: efavirenz; NPSAEs: neuropsychiatric adverse events; 
CI: confidence interval.

N
o

 p
ar

t 
o

f 
th

is
 p

u
b

lic
at

io
n

 m
ay

 b
e 

re
p

ro
d

u
ce

d
 o

r 
p

h
o

to
co

p
yi

n
g

 w
it

h
o

u
t 

th
e 

p
ri

o
r 

w
ri

tt
en

 p
er

m
is

si
o

n
  o

f 
th

e 
p

u
b

lis
h

er
. 

 
©

 P
er

m
an

ye
r 

20
18



Jean Cyr Yombi: Dolutegravir Neuropsychiatric Adverse Events

17

Real life cohorts studies, a german cohort

Hoffmann et al.32 performed a retrospective analy-
sis using anonymized data for all HIV-infected pa-
tients under routine clinical care in two large German 
HIV treatment centers, who initiated an INSTI-based 
therapy between January 2007 and April 2016. They 
compared discontinuation rates because of AEs 
within 2  years of starting treatment with DTG, RAL, 
or EVG/COBI and also evaluated factors associated 
with DTG discontinuation. A  total of 1950 INSTI-
based therapies were initiated in 1704  patients eli-
gible for analysis within the observation period. A to-
tal of 228 patients had received two INSTIs, and nine 
had received three INSTIs. In total, 21% (208) of 
patients were started on an INSTI as first-line thera-
py. The proportion of patients starting INSTIs as first-
line therapy was higher for EVG (23%) and DTG 
(21%), compared with RAL (13%). Among treatment-
experienced patients, the proportion of patients 
switching their regimen to an INSTI therapy because 

of NPSAEs (almost exclusively caused by EFV) was 
similar for RAL (9%) and DTG (8%) but higher for 
EVG (23%). In total, an AE leading to discontinuation 
was observed in 122 of 1950 INSTIs  exposures 
(6.3%). The estimated rates of any AEs leading to 
discontinuation within 12 and 24  months, respec-
tively, were 7.6% and 12.3% for EVG (n = 287), 7.6% 
and 9.3% for DTG (n = 985), and 3.3% and 3.9% for 
RAL (n = 578).

Discontinuation rates were the highest for EVG (as 
Stribild©), mainly because of renal AEs, probably at-
tributable to TDF/COBI. NPSAEs leading to discontinu-
ation were reported more frequently with DTG. The 
estimated rates of NPSAEs leading to discontinuation 
within 12 and 24 months were 5.6% and 6.7% for DTG, 
0.7% and 1.5% for EVG, and 1.9% and 2.3% for RAL, 
respectively (Table 4). NPSAEs leading to discontinu-
ation among 49 of 985 patients started on DTG were 
further analyzed. The median time between the begin-
ning of DTG and discontinuation was 3.1 months and 
38 of 49  (78%) patients had stopped DTG within 
6  months. The most frequent symptoms (multiple 

Table 3. NPSAEs in 4 randomized phase 3b clinical trial were DTG compared to PI (DRV/r or ATV/r), RAL or EFV41

Cases, n (%) SPRING-2 (96 weeks) FLAMINGO (96 weeks) SINGLE* (144 weeks) ARIA (48 weeks)

DTG  
(n=411)

RAL  
(n=411)

DTG  
(n=242)

DRV/r  
(n=242)

DTG  
(n=414)

EFV  
(n=419)

DTG  
(n=248)

ATV/r  
(n=247)

Insomnia
Overall
Drug-related
Severe/grade 3/4
Led to withdrawal

25 (6)
6/25 (24)

0

0

20 (5)
3/20 (15)

0

0

20 (8)
4/20 (20)

0

0

16 (7)
5/16 (31)

0

0

71 (17)
43/71 (61)

3/71 (4)

1/71 (1)

52 (12)
28/52 (54)

0

4/52 (8)

10 (4)
5/10 (50)
1/10 (10)

1/10 (10)

8 (3)
1/8 (13)

0

0

Anxiety
Overall
Drug-related
Severe/grade 3/4
Led to withdrawal

17 (4)
1/17 (6)
1/17 (6)

0

23 (6)
2/23 (9)

0

0

13 (5)
1/13 (8)

0

0

9 (4)
0
0

0

28 (7)
4/28 (14)

0

0

30 (7)
11/30 (37)
3/30 (10)

4/30 (13)

5 (2)
0
0

0

8 (3)
1/8 (13)
2/8 (25)

0

Depression
Overall
Drug-related
Severe/grade 3/4
Led to withdrawal

29 (7)
1/29 (3)
1/29 (3)

0

21 (5)
2/21 (10)
1/21 (5)

0

16 (7)
0

3/16 (19%)

0

12 (5)
0

1/12 (8)

0

35 (8)
13/35 (37)
5/35 (14)

1/35 (3)

44 (11)
19/44 (43)
8/44 (18)

6/44 (14)

9 (4)
1/9 (11)

0

0

11 (4)
1/11 (9)
1/11 (9)

0

Suicidality
Overall
Drug-related
Severe/grade 3/4
Led to withdrawal

4 (<1)
0

3/4 (75)

0

6 (1)
0

5/6 (83)

2/6 (33)

4 (2)
1/4 (25)
3/4 (75)

1/4 (25)

1 (<1)
0
0

0

3 (<1)
0

2/3 (67)

0

7 (2)
4/7 (57)
5/7 (71)

1/7 (14)

3 (1)
1/3 (33)

0

0

4 (2)
0

1/4 (25)

0

PI: protease inhibitors; DTG: dolutegravir; RAL: raltegravir; EFV: efavirenz; DRV/r: darunavir boosted by ritonavir; ATV/r: atazanavir boosted by ritonavir.
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symptoms possible but no temporal sequence docu-
mented) included insomnia and sleep disturbances as 
well as dizziness and painful paraesthesia. No symp-
toms were life-threatening or led to hospitalization, and 
most symptoms disappeared quickly after discontinu-
ation of DTG. In 32 of 37 (86%) patients followed for at 
least 3  months after DTG discontinuation, the subse-
quent antiretroviral regime was tolerated and effective. 
In six patients who had interrupted DTG, NPSAEs re-
curred in all six cases on re-exposure. It is to be noted 
that, three of these patients were also simultaneously 
re-exposed to ABC. In the multivariate Cox regression 
model, female gender, age > 60 years, simultaneous 
initiation of ABC, and DTG initiation in 2016 remained 
significantly associated with DTG discontinuation. 
These associations remained consistent when patients 
starting DTG in 2016 were excluded. There was no 
association between DTG discontinuation and treat-
ment center, ethnicity, treatment line (first-line vs. treat-
ment-experienced), prior regimen, reason for switch, 
or CD4 T-cell count.

A spanish cohort

This is a retrospective, Penafiel et al.,33 analysis of a 
prospectively followed cohort including all antiretrovi-
ral-naive and all virologically suppressed antiretroviral-
experienced patients prescribed a first regimen con-
taining RAL, EVG, or DTG with at least one follow-up 
visit. Major outcomes were early discontinuation 
(1 year) due to any reason and more specifically due 
to toxicity. Incidence was calculated as a number of 
episodes per 1000 person-years. There were 557 pa-
tients treated with RAL, 322 patients treated with EVG, 
and 212 patients treated with DTG meeting criteria for 
inclusion in this analysis. Patients treated with RAL 
were also treated with emtricitabine (FTC)/TDF diso-
proxil fumarate (TDF) (n=390, 70%), lamivudine (3TC)/
abacavir (n = 139, 25%), or with other agents (n = 28, 
5%). All patients treated with EVG in this cohort had 
received it as the STR containing EVG/COBI/FTC/TDF. 
Patients treated with DTG were taking it either as the 
STR containing DTG/3TC/ABC (n = 93, 44%) or as 
individual DTG tablets together with other antiretroviral 
agents (n = 119, 56%); 36 of those taking individual 
DTG tablets were also taking the fixed-dose combina-
tion 3TC/ABC. There was a trend to a lower incidence 
of early discontinuation for any reason with EVG (168 
episodes per 1000  patient-years [PY]) than with RAL 
(271 episodes per 1000 PY) or with DTG (264 episodes 
per 1000 PY) (p < 0.0821). The incidence of early 

discontinuation not attributed to toxicity was lower in 
patients taking EVG (64 episodes per 1000 PY) than in 
patients taking RAL (191 episodes per 1000 PY) or 
DTG (182 episodes per 1000 PY) (p < 0.0003). The 
incidence of overall early discontinuation not due to 
toxicity was not significantly different between antiret-
roviral-naive (137 episodes per 1000 PY) and antiret-
roviral-experienced patients with undetectable viral 
load (180 episodes per 1000 PY) (p < 0.2508). Al-
though the incidence of early discontinuation due to 
AEs was the highest for EVG and the lowest for RAL, 
there were no significant differences among the three 
drugs. The rate of early DTG discontinuation due to 
AEs was double when DTG was combined with 3TC/
ABC than when it was not, although this difference was 
not significant. Overall, the incidence of early discon-
tinuation due to AEs was higher in naive (103 episodes 
per 1000 PY) than inexperienced (48 episodes per 
1000 PY) patients (p < 0.0308). The most common AEs 
were NPSAEs (n = 17), followed by osteomuscular 
(n = 12) and digestive (n = 12). NPSAEs and sys-
temic effects were significantly more common with 
DTG than with RAL or EVG. Almost all patients discon-
tinuing DTG due to toxicity had experienced NPSAEs 
(n = 7, 88%) in contrast to those discontinuing RAL (n 
= 7, 35%) or EVG (n = 3, 19%) due to toxicity (p < 
0.0046) (Table  4). Clinical manifestations of NPSAEs 
leading to early discontinuation, as reported in the 
medical database, were heterogeneous but did not 
substantially differ among INSTIs. The most common 
clinical NPSAEs leading to early discontinuation were 
insomnia (n = 5 in DTG), dizziness, or headaches 
(Table 4).

PICSIS cohort

Llibre et al.34 reported their experience of discon-
tinuation of DTG, EVG/COBI, and RAL due to toxicity 
in a prospective cohort. The PISCIS Cohort is an ongo-
ing observational cohort that includes about 21000 
HIV-infected patients aged ≥ 16 years from 10 hospi-
tals in Catalonia and 2 in the Balearic Islands (Spain). 
All subjects having started one of these 5 regimens 
including DTG with ABC/3TC or TDF/FTC (Regimens A 
and B, respectively), RAL with ABC/3TC (C) or TDF/
FTC (D), or the coformulation EVG/COBI/TDF/FTC (E) 
since July 2013 as their initial regimen or a switch with 
plasma HIV-1 RNA < 50 copies/mL were included. The 
incidence rate and 95% confidence interval (IR [95% 
CI]) of discontinuation due to toxicity is estimated as 
the ratio of the number of discontinuation by 100 pa-
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tients/year of follow-up. Out of 13066  patients on fol-
low-up in July 2016, 2096 subjects were included (90% 
naives), receiving Regimens A (n = 859), B (n = 108), 
C (n = 208), D (n = 280), and E (n = 641). Out of them, 
430 stopped prematurely their regimen, and 74 due to 
AEs. The corresponding IR (95% CI) for DTG, RAL and 
EVG/COBI were 5.1  (3.6-7.0), 3.0  (1.8-4.5), and 
2.8  (1.7-4.1), respectively. Among those receiving 
DTG, the IR with ABC/3TC or TDF/FTC were 4.9 (3.3-
6.9) and 6.3 (2.0-12.9), respectively, with no significant 
differences between them. The aHR of discontinuation 
due to AEs with DTG versus RAL was 1.1  (0.6-2.1), 
DTG versus EVG/COBI 1.6  (0.8-2.9), and EVG/COBI 
versus RAL 0.8 (0.4-1.6). In subjects starting an initial 
therapy or a switch regimen with an undetectable viral 
load, there was no significant difference in the discon-
tinuation rates due to AEs among those receiving DTG, 
RAL, or EVG/COBI. For those receiving DTG, there is 
no significant difference between those receiving 
ABC/3TC or TDF/FTC. This prospective analysis 
showed that there was a significantly higher rate of 
discontinuation due to NPSAEs with DTG versus either 
RAL or EVG/COBI. EVG/COBI/TDF/FTC and DTG + 
TDF/FTC showed lower rates of discontinuation due to 
NPSAEs. Rates of discontinuation due the AEs were 
low, but most subjects are discontinuing DTG/ABC/3TC 
did so due to NPSAEs (Table 4).

OPERA database

The OPERA database and research network (Obser-
vational Pharmacoepidemiology Research and 
 Analysis), Hsue et al., is a multi-site observational da-
tabase built from the complete patient health records 
managed by an Electronic Health Record systems 
gathering more than 400 participating caregivers 
across more than 51 US cities49. Using data from the 
OPERA database, 11539 HIV-positive patients were 
identified who initiated DTG, EFV, RAL, DRV, EVG, and 
RPV-based regimens (commonly prescribed anchor 
drugs) regardless of previous ART treatment from Jan-
uary 1, 2013 (the 1st year DTG was marketed) through 
August, 201649. Patients exposed to any of the drugs 
of interest before the observation period were exclud-
ed. Patients were observed from the start of these 
regimens until the first of the following censoring 
events: discontinuation of the agent of interest, cessa-
tion of continuous clinical activity, death, or study end. 
NPSAEs included diagnoses of the following psychiat-
ric conditions during the observation period: anxiety, 
depression, insomnia, and suicidality. Discontinuations 

within 14 days of a NPSAEs were also analyzed. Pa-
tients receiving DTG were more likely to have a history 
of anxiety at baseline than patients receiving EFV, DRV, 
or RPV (all p < 0.001). History of depression was more 
common in patients receiving DTG than in patients 
receiving EFV, RPV, or EVG (all p < 0.0001). Patients 
taking DTG were also more likely to have a history of 
insomnia than patients taking EFV, DRV, RPV, or EVG 
(all p < 0.0001). When considering NPSAEs, depres-
sion was the most common for all drugs. Patients pre-
scribed RAL-containing regimens experienced more 
prevalent depression (p = 0.006) and anxiety diagno-
ses (p = 0.01) than patients taking DTG-containing 
regimens. Patients taking EVG-containing regimens 
had a higher prevalence of being diagnosed with anx-
iety (p = 0.006) than patients taking DTG. The inci-
dence of new NPSAEs (excluding those with a history 
of the psychiatric condition) resulted in fewer events 
for all conditions except suicidality which was rare 
even without considering history. There was no sig-
nificant difference in NPSAEs incident between pa-
tients receiving DTG and patients receiving any of the 
other anchor drugs. In summary, DTG use was not 
associated with an increased risk of NPSAEs or drug 
discontinuation due to NPSAEs, despite more patients 
with a history of psychiatric disorders being prescribed 
DTG treatment. Patients receiving DTG were the least 
likely to experience a discontinuation within 14 days of 
a prevalent NPSAEs (DTG: 0.8%; EFV: 3.0%, p < 0.0001; 
RAL: 3.7%, p < 0.0001; DRV: 2.0%, p = 0.0009; RPV: 
1.5%, p = 0.04; EVG: 1.2%, p = 0.1), or an incident 
NPSAEs (DTG: 0.3%; EFV: 2.2%, p < 0.0001; RAL: 
1.7%, p < 0.0001; DRV: 1.0%, p = 0.006; RPV: 1.0%, 
p = 0.006; EVG: 0.8%, p = 0.04).

Others cohorts studies

Lepik et al.50 reported their postmarketing experience 
of adverse drug reactions associated with INSTIs. This 
observational study compares Aes reported with RAL, 
EVG/COBI (in a fixed-dose combination) and DTG dur-
ing routine clinical use in British Columbia Canada initi-
ated as a component of the antiretroviral regimen be-
tween January 1st, 2012 and December 31, 2014. The 
primary outcome was any AEs resulting in INSTIs dis-
continuation, excluding suspected AEs with causality 
classification assessed as “unlikely.” In this large cohort 
of 1467 naive and experienced treated HIV-patients 
(DTG = 519, EVG = 395, and RAL = 553), the overall 
proportion of AEs leading to discontinuation was great-
er in patients on EVG/COBI 26/301 (8.64%) versus RAL 
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24/522 (4.60%), and DTG 9/299 (3.01%). However, the 
proportion of NPSAEs was greater in patients on DTG 
than the other two INSTIs by around 2.7%46.

Fettiplace et al.46 reported spontaneously postmar-
keting cases of NPSAEs in patients treated with either 
DTG or ABC/3TC/DTG which were identified from the 
ViiV Healthcare Global Safety Database (OASIS, based 
on Oracle Argus Safety 2013; Oracle Corporation, Red-
wood Shores, CA) through February 29, 2016. The 
same MedDRA preferred terms applied to the clinical 
trial data were used, and cases were grouped into 4 
NPSAEs (insomnia, anxiety, depression, and suicidal-
ity) for analysis. The time to outcome (TTO) for the 
event, drug action taken, and event outcome were 
examined for cases in which this information was avail-
able. For patients with depression or suicidality, a case 
review was performed to assess characteristics such 
as history of depression/suicidality and presence of 
other ongoing risk factors. Because it is not possible 
to estimate the true incidence of an event from spon-
taneous data, reporting rates were calculated for the 4 
NPSAEs using estimated exposure to DTG and 
ABC/3TC/DTG sales data, which provide an indication 
of reporting frequencies. Rates were calculated as the 
number of spontaneously reported cases during an 
estimated 124,737 PY of exposure to DTG and 62,045 
PY of exposure to ABC/3TC/DTG and are expressed 
as the number of cases per 1000 PY. Most spontane-
ously reported cases were reported by health-care 
providers (> 85%). Reporting rates for all NPSAEs in 
patients treated with DTG or ABC/3TC/DTG were 3.09 
and 2.79/1000 PY, respectively. Reporting rates for the 
4 specific NPSAEs were low and comparable between 
DTG and ABC/3TC/DTG with insomnia being the most 
commonly reported (approximately 1 event per 1000 
PY for both DTG and ABC/3TC/DTG). Cases of suicid-
ality were reported at 0.25 cases per 1000 PY. The TTO 
was reported for approximately one-third of patients 
with insomnia, anxiety, and depression and was gener-
ally < 28  days after starting treatment with DTG or 
ABC/3TC/DTG, although TTO for depression with DTG 
was typically > 28 days. Action taken with the drug was 
reported in 71-80% of cases for all 4 NPSAEs and was 
most often discontinuation (60-93%), where event out-
come was available (39-60% of cases), the majority 
resolved or improved.

Bonfanti et al.51 reported discontinuation of DTG due 
to AEs in a cohort of 295  patients from the frame of 
surveillance cohort long-term toxicity antiretrovirals/
antivirals project, an online reporting system for ad-
verse reactions to antiretroviral drugs, designed by the 

Italian coordination for the study of allergy and HIV 
infection group. In this observational cohort, 32  pa-
tients (10.8%) withdrew their DTG-containing regimen. 
16  patients (5.4% of patients and 50% of those who 
stopped their treatment) interrupted DTG because of 
an AE. The AEs list included one hypersensitivity reac-
tion in a patient on ABC/3TC/DTG, two cases of mus-
cle-skeletal pain and two of abdominal pain, renal im-
pairment in three patients, vomiting (one) and diarrhea 
(one), one liver enzymes increase, two skin rash, one 
ischemic ictus, and two NPSAEs (one drowsiness and 
one headache). Median time to interruption due to an 
AE was 180  days (IQR 106-353). The overall rate of 
discontinuation of DTG due to NPSAEs was 1%.

Menard et al.35 performed a retrospective analysis in 
patients who had initiated DTG between January 1, 
2014, and November 30,2016, monitored in the infec-
tious diseases unit in public hospitals of Marseille, 
Southeastern France. A  total of 517 DTG-based ART 
were initiated during the observation period, and 55 
AEs (10.6%) led to their discontinuation, with 28 (51%) 
of these AEs being NPSAEs (overall rate 5, 4%). Irrita-
bility and sleep disturbances were the most frequently 
observed NPSAEs. They did not observe any associa-
tion between ABC administration and NPSAEs. In mul-
tivariate analysis, they found that women with NPSAEs 
were significantly older (median age, 51 years; range, 
44-66) than women who discontinued DTG because of 
non-NPSAEs (p = 0.03).

Does the backbone matter 
(ABC vs. TDF or TAF)

There have been a debate about the fact that when 
DTG is associated to ABC, patients discontinue more 
their ART due to side effect especially NPSAEs. Two 
Phase III randomized clinical trials used either ABC/3TC 
or FTC/TDF with DTG in the same study. The FLA-
MINGO and SPRING 2 trial11,12. In the Flamingo12, the 
most common drug-related AEs were diarrhea (23/242 
[10%] in the DTG group vs. 57/242 [24%] in the DRV 
plus ritonavir group), nausea (31/242 [13%] vs. 34/242 
[14%]), and headaches (17/242 [7%] vs. 12/242 [5%]). 
More patients in the DRV plus ritonavir group than in 
the DTG group discontinued because of AEs (15/242 
[6%] vs. 7/242 [3%]). No differences were seen be-
tween ABC/3TC and FTC/TDF plus DTG. However, 
from the baseline to 48  weeks, three patients in the 
DTG group attempted suicide (ABC/3TC = 1, FTC/TDF 
= 2) with one of these events considered possibly re-
lated to the study drug (ABC/3TC); no suicide attempts 
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occurred in the DRV plus ritonavir group. All of these 
patients had a history of suicidal ideation, a fourth 
participant in the DTG group died by committing sui-
cide after 48  weeks (FTC/TDF). This patient had a 
 history of previous suicide attempt and bipolar depres-
sion. In SPRING 2 trial11, there was a low occurrence 
of AEs leading to discontinuation in both groups 
(10  patients [2%] in each group). The most common 
clinical AEs were nausea (DTG 15% and RAL 14%), 
nasopharyngitis (13% and 14%), diarrhea (14% and 
13%), and headaches (14% and 13%); however, spe-
cific data on NPSAEs for patient on ABC/3TC versus 
TDF/FTC plus DTG were not available, but there was 
no difference in term of AEs leading to discontinuation 
between ABC/3TC plus DTG or FTC/TDF plus DTG. In 
Phase 3 of two randomized trials comparing BIC to 
DTG, DTG was combined to ABC/3TC [15] in one trial 
and FTC/TAF in another16. Rates of NPSAEs were com-
parable in the two trials for DTG arm irrespective of the 
backbone, headache (14%/12.3%) and insomnia 
(6.5%/5%) for ABC/3TC versus FTC/TAF respectively. 
In cohorts studies, some have shown that the risk of 
discontinuation due to NPSAEs was higher in DTG arm 
when combined with ABC/3TC30,32,34,37. Cid-silva shows 
that the discontinuations rates due to NPSAEs were 
significantly higher among patients receiving DTG 
compared with those on EVG/COBI (6.9% vs. 1.5%). 
Thus, a patient under a DTG-based regimen had 
5.9 times more risk of discontinuation due to a NPSAEs 
than a patient receiving EVG/COBI, especially if DTG 
was administered in combination with ABC/3TC. The 
most frequent patterns of NPSAEs were abnormal 
dreams, mood changes, sleep disturbances, anxiety, 
depression, and suicidal ideation. All of them quickly 
disappeared after discontinuation of DTG37. Boer et al. 
found that DTG was switched more frequently in regi-
mens that include ABC30. However, others cohorts35,51 
did not find the same association with ABC.

In our opinion, it is not possible now to draw defini-
tive conclusions, in regard to this debate.

What can be the mechanism and risk 
factors behind this NPSAEs or central 
nervous system (CNS)

The mechanisms leading to NPSAEs induced by in-
tegrase inhibitors especially DTG are not yet 
 understood. Probably it is multifactorial. It must be 
highlighted that most antiretrovirals have a well-de-
scribed toxicity in the peripheral nervous system while 
little is known of their toxicity profile on CNS neurons52. Ta
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Some in vitro data (immortalized cell lines and periph-
eral dorsal root ganglia neurons) showed the potential 
for antiretrovirals to produce neuronal damage: using 
primary cultures of rat forebrain, Robertson et al.53-55 
showed that several antiretrovirals achieved toxic con-
centrations in the CSF without any additive effect. 
Hinckley et al.56 screened 10 ART drugs (ABC, ATV, 
COBI, DRV, DTG, EFV, EVG, RPV, RTV, and TDF) and 
generated a neurotoxicity profile based on mitochon-
drial membrane potential, reactive oxygen species, cell 
health, and neurite growth. The majority of tested drugs 
demonstrated neurotoxicity: 7 caused mitochondrial 
toxicity and 3 affected neurite growth. DTG and EFV 
resulted in minor but significant neurite growth. In clin-
ical studies, however, despite coincidence of a com-
mon NPSAEs profile between EFV and DTG, studies 
switching from EFV to DTG in virologically suppressed 
patients with ongoing efavirenz-associated NPSAEs 
was associated with significant improvement in 
NPSAEs, with a reduction in overall CNS score and 
improvement in depression, dizziness and quality of 
sleep, without affecting antiretroviral efficacy. These 
data showed that the mechanism beyond CNS toxicity 
can involve different and multiple pathways depending 
on the drug57,58. It is to be noted that neurite outgrowth 
or inhibition could contribute to CNS pathology56. Drug 
penetration in CNS depends on multiple factors such 
as plasma concentration, drug-drug interactions, in-
flammation, advanced age, drugs characteristics, 
transporters, and pharmacogenetic52. In older patients, 
the absorption of drugs by the CNS may be affected 
by the reduced blood efflux, a permissive blood-brain 
barrier, and altered CSF flow.

Older age has been found to be a risk factor for 
NPSAEs induced by DTG in some cohorts stud-
ies32,33,35,51 but not in all cohorts34,37. Elliot et al.59 stud-
ied whether DTG exposure at 50 mg once a day cor-
related with sleep problems in the elderlies versus the 
younger individuals. The analysis involved people 
aged 60 or over switching from a suppressive 
 antiretroviral regimen to coformulated ABC/3TC/DTG 
(Triumeq). DTG area under the curve (AUC) and trough 
concentration (Ctrough) did not differ significantly be-
tween the older group and younger control group (geo-
metric mean [GM] 51,799 vs. 48,068 ng*h/mL, p = 
0.56, for AUC; GM 1052 vs. 942 ng/mL, p = 0.77, for 
Ctrough). However, DTG Cmax was significantly high-
er in older people than in the younger control group 
(GM 4246 vs. 3402  ng/mL) (p = 0.00496). 28  days 
after the switch to Triumeq, global scores and indi-
vidual domains on the Pittsburgh sleep quality index 

(PSQI) did not differ significantly from prestwich mea-
sures in people 60 and over. However, higher DTG 
Cmax and AUC were associated with shortened sleep 
on the PSQI (p = 0.05 and p = 0.03). Yagura et al.60 
examined the association between DTG plasma trough 
concentration and NPSAEs in 162 Japanese HIV-1-in-
fected patients who had undergone antiretroviral treat-
ment, including DTG treatment. DTG plasma trough 
concentration was measured, and the association be-
tween DTG concentration and NPSAEs was statisti-
cally analyzed within 6 months of DTG introduction. At 
least one of the following NPSAEs was observed in 
41  patients (25%), these included dizziness (14/41, 
34%), headaches (11/41, 27%), insomnia (11/41, 27%), 
restlessness (4/41, 10%), and anxiety (3/41, 7%). Pa-
tients with NPSAEs showed higher trough DTG plasma 
concentrations compared with subjects without symp-
toms (median, 1.34 μg/mL vs. 1.03 μg/mL, p = 0.003 
by univariate Mann-Whitney U-test). A positive correla-
tion was observed between DTG concentrations and 
the frequency of NPSAEs (p = 0.002 by Cochran-Ar-
mitage test). No significant difference in DTG concen-
tration was observed among NPSAEs (p = 0.56 by 
Kruskal-Wallis test). Menard et al. also found that a 
supratherapeutic DTG Ctrough and greater median 
value of 1340 ng/ml found by Yagura et al.56 and was 
significantly higher in patients with than without NPSAEs 
which suggested a relationship between DTG expo-
sure and toxicity35. The difference between these stud-
ies is probably the profile of patients recruited and the 
study design; for example, Japanese patient has dif-
ferent genetic background such as cytochrome, drug 
transporters, and low BMI52. Menard et al.35 reported 
in their study, among male patients who discontinued 
DTG because of AEs, that the BMI was significantly 
higher in those with NPSAEs than non-NPSAEs (24 vs. 
20; p = 0.03).

Other risk factors such as being a female and hav-
ing a history of a psychiatric condition have been 
described. Hoffmann et al.32 described high rates of 
discontinuation due to NPSAEs in women (3 fold). 
Other cohorts studies did not find this correla-
tion33,34,37. Randomized Phase III clinical trials using 
INSTIs7-16 did not find this correlation. It can be ar-
gued that there was a small percentage of women in 
these randomized trials. However, the ARIA study 
–  which evaluated the efficiency of ABC/3TC/DTG 
compared to TDF/FTC in combination with ATV/ritona-
vir in women (n = 495) – did not observe higher rates 
of discontinuation due to NPSAEs related to DTG in 
women13.
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Patients with a history of psychiatric conditions were 
also at a higher risk. In randomized clinical trials, 
among DTG-treated patients who experienced NPSAEs, 
few were considered of grade 3-4 intensity or reported 
as serious, and most DTG-treated patients (95%) who 
experienced suicidality had a history of psychiatric 
conditions10-16. Fettiplace et al.46 reported that the 
NPSAEs with the highest incidence in clinical trials 
were also the most common in spontaneously reported 
cases. Most insomnia, anxiety, and depression cases 
were not serious. The serious cases of depression and 
suicidality shared similar characteristics to those ob-
served in clinical trials including a history of depression 
or other NPSAEs in 80% of cases for which this infor-
mation was reported.

Conclusions and perspectives

INSTIs are a major antiretroviral class in the HIV treat-
ment armamentarium3. They are very effective, conve-
nient, and well tolerated7-16,43,44. DTG and BIC are 
second-generation orale INSTI, actually, DTG is the 
only with FDA approval (2013). Approval process of 
BIC by FDA is ongoing. BIC is also approved by FDA 
in February 2018.

They have potential advantages in comparison to 
first-generation INSTIs, including unboosted daily dos-
ing, limited cross-resistance with RAL and EVG, and 
a high barrier to resistance; the INSTIs are associated 
with very few AEs and low rates of discontinuation due 
to AEs26,27. In two meta-analysis and systematic re-
views26,27 the mean odds ratio for AEs or discontinua-
tion due to AEs were very low and did not differ 
 between drugs. In RCTs10-16 in treatment-naïve pa-
tients, all AEs attributed to DTG led to drug cessation 
in 1.2-2.5% of patients within the 1st year, on the con-
trary in real-life cohorts study32-37 the estimated overall 
discontinuation rate because of any AEs was around 
4-10% within the 1st year of initiation. The reasons for 
the conflicting results observed between trials and 
some cohorts remains unclear and probably several 
factors including the heterogeneity of the studies pop-
ulations, time of follow-up and the observational 
 research design, might partially explain these findings. 
Clinical trials are, however, designed to provide evi-
dence of efficiency and safety under ideal conditions. 
Although a large amount of a product’s efficiency and 
safety is gathered during clinical development, it is not 
possible to fully describe the safety profile of a prod-
uct in pre-marketing clinical trials. Postmarketing stud-
ies are the only source of information that allows the 

assessment of the real-life efficiency and safety of a 
new drug61. It is well known that patients participating 
in RCTs are highly selected and may differ substan-
tially from the broader population treated in different 
clinical settings, as a consequence of explicit exclu-
sion criteria and subtle recruitment biases. Predefined 
criteria for studying drugs may discourage premature 
discontinuation in cases of mild to moderate AEs. Nev-
ertheless, concerning NPSAEs, by far the most com-
mon reason for discontinuation of DTG was NPSAEs, 
which occurred less frequently in patients on RAL or 
EVG (as Stribild©). The mechanism behind these 
NPSAEs remains misunderstood and is probably mul-
tifactorial. Efforts need to be made to understand the 
potential mechanisms leading to these NPSAEs. Clini-
cians should remember that patients can complain 
about these NPSAEs in daily practice, classically they 
are mild to moderate in the majority of cases, not life-
threatening except in patients with a history of severe 
psychiatric conditions. In Cohort studies, the median 
time of discontinuation of DTG due NPSAEs was 3 or 
6 months32,37. When these symptoms worsen the qual-
ity of life of the patient, clinicians should stop DTG and 
change to other drugs or INSTIs and maintain follow-
up because other INSTIs or ARV drugs can also lead 
to NPSAEs although in lesser proportions. If the choice 
is to switch, most symptoms disappear quickly after 
discontinuation of DTG. But before stopping any med-
ications, other causes of NPSAEs should be excluded 
(alcohol abuse, recreative drug, and drug-drug inter-
action). NPSAEs are substantially more frequent 
among people living with HIV (PLWHIV) (anxiety 28%, 
depression up to 48%, and insomnia 29-73%) com-
pared with the general population (anxiety 7.3%, de-
pression 5-10%, and insomnia 3.6-18%)25,62. Despite 
these AEs (mild to moderate), INSTIs especially DTG 
are very good antiretroviral that improves our arsenal 
in treating HIV-infected patients and are recommend-
ed by all international guidelines as first-line therapy 
of cART3,18,19.
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