
HIV & AIDS Review 2022/Volume 21/Number 1

Clinical experience with dolutegravir: 
efficacy, safety, tolerability 

Isabel Furtado*, Sofia R. Valdoleiros*, Joana Fragoso, Olga Vasconcelos, Maria João Gonçalves,  
Rui Sarmento-Castro

Department of Infectious Diseases, Centro Hospitalar Universitário do Porto, Porto, Portugal  
 
*These authors contributed equally to this work.

Abstract

Introduction: Dolutegravir (DTG) is an effective antiretroviral drug, associated with rapid virologic re-
sponses. Intermittent viremia has been linked to a higher risk of virologic failure and immune activation. 
Material and methods: A retrospective, observational study of human immunodeficiency virus type 1  
(HIV-1) infected adults who have started DTG between May 2015 and May 2017 was conducted, aim-
ing to evaluate virologic responses. Baseline, 4-, 12-, 24-, and 48-week data were analyzed, including 
incidence of blips and low-level viremia (LLV), immunological progression and tolerability. The popu-
lation was divided into three groups, including antiretroviral treatment (ART)-naïve, ART-experienced 
without virological failure (HIV-RNA < 200 copies/ml) at switch to DTG, and ART-experienced with 
virological failure (HIV-RNA ≥ 200 copies/ml) at switch to DTG. 
Results: Within the 227-patient population, 55 (24.2%) were ART-naïve and 172 (75.7%) switched from 
other regimens. Virologic suppression (< 50 copies/ml) at 48-week was observed in 92.7%, 88.4%, and 
75% of naïve, ART-experienced without virological failure at switch, and ART-experienced with virolog-
ical failure at switch patients, respectively. During follow-up, 4.9% of ART-experienced without virologi-
cal failure patients had blips above 50 copies/ml, and 0.6% of them maintained LLV above 50 copies/ml. 
Conclusions: The use of dolutegravir in naïve patients was associated with a 92.7% rate of viral sup-
pression at week 48. Experienced non-failing patients rarely developed intermittent viremia above  
50 copies/ml. 
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ORIGINAL pApeR

Introduction 
Dolutegravir (DTG) is an antiretroviral drug of the inte-

grase strand-transfer inhibitor (INSTI) class, approved for 
human immunodeficiency virus (HIV) treatment in Portu-
gal since early 2015. Due to its efficacy, high genetic barrier, 

favorable pharmacokinetics, safety profile, and few drug in-
teractions [1-3], along with its use in a single-tablet regimen, 
absence of boosting, and food-independent absorption [4], 
DTG has become one of the recommended and most used 
drugs for HIV treatment. 
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The following data were collected: 1) population demo-
graphics, including age, gender, ethnicity, mode of  acqui-
sition of the  infection; 2) comorbidities, such as other viral 
infections (hepatitis C, hepatitis B), previous cardiovascular, 
renal or bone disease, and previous dyslipidemia; 3) outcome, 
including viral response, CD4+ T-lymphocyte cell count, cre-
atinine, transaminases, cholesterol and triglycerides at week 
0, 4, 12, 24 and 48, as well as adherence to treatment, tolera-
bility, side effects, and other relevant outcomes. 

Patients were categorized into three groups: 1) naïve 
to treatment; 2) treatment-experienced without virolo-
gical failure at switch to DTG (VL < 200 copies/ml), and 
3) ART-experienced with virological failure at switch  
(VL ≥ 200 copies/ml). 

Patients with irregular or unknown adherence to treat-
ment, transferring care from or to other centers during  
follow-up, with less than 50% of clinical or analytic evalua-
tions, and with major events (such as cancer) capable of in-
fluencing outcome values were excluded from the study. 

Viral blips were defined as isolated and transient low-level 
increases in VL above 50 copies/ml that were preceded and 
followed by undetectable viremia. LLV was defined as low, 
persistent, measurable plasma viremia, above 50 and under 
200 copies/ml. 

Statistical analysis was performed with IBM SPSS Statis-
tics® software, version 25 (IBM Co., NY, USA). 

Results 
Baseline characteristics 

A total of 292 patients were started on DTG, of which 65 
were excluded (Figure 1). Of the  227 included patients, 161 

DTG is effective for treatment of  both antiretroviral 
treatment (ART) naïve and experienced patients, and is 
now a  part of  first-line therapies for ART-naïve patients, 
according to most of international recommendations [5-7].  
For ART-experienced patients, with evidence of  genotypic 
resistance to other integrase inhibitors, it appears to be as 
effective if given twice daily [8]. 

Clinical trials and real-life cohorts show that DTG 
usually has few side effects, and is normally better tolerat-
ed than most of other antiretrovirals [2, 3, 8-11]. Although 
neuropsychiatric, gastrointestinal symptoms, and rash are 
the most common side effects reported in real-life cohorts, 
discontinuation rates are low, varying between 4% to 8%  
[1, 12, 13]. 

DTG can also be associated with biochemical effects, of 
which creatinine elevation is the most common, yet not as-
sociated with a real reduction in glomerular function [14]. 
Transaminase elevation, neutropenia, and increments in 
glycemia are also described. DTG displays a favorable neu-
tral metabolic profile [15,16], with lower rise of total chole-
sterol, low-density lipoprotein cholesterol, and triglycerides 
when compared to efavirenz and boosted protease inhibi-
tors (PI) [17]. 

The main goal of  HIV treatment is the  suppression of 
peripheral viremia, therefore reducing HIV-related morbi-
dity and mortality at all stages of HIV infection [6]. Maximal 
and durable suppression of HIV viremia delays or prevents 
the selection of drug-resistance mutations, preserves or im-
proves CD4+ T-lymphocyte cell number, reduces or pre-
vents HIV transmission, and may also decrease inflamma-
tion and immune activation, believed to contribute to higher 
rates of  cardiovascular and other end-organ damage [6]. 
Viral blips are isolated low-level detectable HIV RNA that 
occur during long-term monitoring of patients on ART with 
a  previously suppressed viral load (VL) [6,18]. Most viral 
blips are not clinically significant. However, several studies 
suggest that patients with viral blips may be at increased risk 
for virologic failure [19-23]. On the  other hand, low-level 
viremia (LLV), defined as low repetitive measurable plasma 
viremia (< 200 copies/ml), has been shown to be associated 
with a higher risk of resistance [24], of immune activation 
[24] and persistence of inflammatory status [25-31], which 
is associated with metabolic disorders, cardiovascular dis-
ease, bone complications, neurocognitive decline, and frailty  
[32-34]. However, the  significance of  intermittent viremia 
is still controversial and there is currently no consensus on 
the optimal management of LLV, with most guidelines rely-
ing on expert opinion [35]. 

Material and methods 
This retrospective, observational study was conducted 

among HIV-1-infected adults (older than 18 years of age), 
who started DTG between May 2015 and May 2017. Patients 
were identified through our hospital’s pharmacy registries, 
and data were collected by consultation of medical records. 

292 patients 
started dolutegravir

65 excluded

227 included

55 ART-naÏve 172 ART-experienced

164 without virological failure 
at switch to dolutegravir

8 with virological failure  
at switch to dolutegravir

Figure 1. Included and excluded patients of the study
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Table 1. Baseline characteristics of antiretroviral therapy (ART)-naïve, ART-experienced without virological failure at switch, 
and ART-experienced with virological failure at switch patients 

Factor ART-naïve 
patients 
(n = 55), 

n (%)

ART-experienced without virological 
failure at switch patients (n = 164), 

n (%)

ART-experienced with virological 
failure at switch patients (n = 8), 

n (%)

Total 
population 
(n = 227), 

n (%)

Gender 

Male 41 (74.5) 114 (69.5) 6 (75.0) 161 (70.9)

Female 14 (25.5) 50 (30.5) 2 (25.0) 66 (29.1) 

Ethnicity 

White European 48 (87.3) 162 (98.8) 7 (87.5) 217 (95.6)

African Black 4 (7.3) 1 (0.6) 1 (12.5) 6 (2.6)

Asian 1 (1.8) 0 (0.0) 0 (0.0) 1 (0.4)

Arabic 1 (1.8) 0 (0.0) 0 (0.0) 1 (0.4) 

Unknown 1 (1.8) 1 (0.6) 0 (0.0) 2 (0.9) 

Routes of HIV transmission 

IVDU 3 (5.5) 54 (32.9) 4 (50.0) 61 (26.9)

Heterosexual 25 (45.5) 53 (32.3) 3 (37.5) 81 (35.7)

MSM 19 (34.5) 20 (12.2) 0 (0.0) 39 (17.1)

Bisexual 0 (0.0) 2 (1.2) 0 (0.0) 2 (0.8)

Transfusion 0 (0.0) 1 (0.6) 0 (0.0) 1 (0.4)

Vertical 0 (0.0) 1 (0.6) 1 (12.5) 2 (0.8) 

Unknown 8 (14.5) 33 (20.1) 0 (0.0) 41 (18.1) 

CDC stage 

A 37 (67.3) 67 (40.8) 3 (37.5) 107 (47.1) 

B 7 (12.7) 19 (11.6) 1 (12.5) 27 (11.9) 

C 6 (10.9) 39 (23.8) 2 (25.0) 47 (20.7)

Unknown 5 (9.1) 39 (23.8) 1 (12.5) 46 (20.2) 

Viral co-infection 

Anti-HCV positive 3 (5.6) 59 (40.4) 4 (57.1) 66 (31.9) 

HBsAg-positive 0 (0.0) 4 (2.8) 0 (0.0) 4 (1.9) 

Cardiovascular disease

Yes 4 (7.3) 50 (30.5) 1 (12.5) 55 (24.2) 

No 48 (87.3) 101 (61.6) 6 (75.0) 155 (68.3)

Unknown 3 (5.4) 13 (7.9) 1 (12.5) 17 (7.5) 

Kidney disease

Yes 2 (3.6) 32 (19.5) 1 (12.5) 35 (15.4) 

No 50 (90.9) 119 (72.6) 7 (87.5) 176 (77.5)

Unknown 3 (5.5) 13 (7.9) 0 (0) 16 (7.1)

Bone disease 

Yes 3 (5.5) 27 (16.5) 1 (12.5) 31 (13.7) 

No 48 (87.3) 124 (75.6) 6 (75.0) 178 (78.4)

Unknown 4 (7.3) 13 (7.9) 1 (12.5) 18 (7.9)

Dyslipidemia 

Yes 5 (9.1) 72 (43.9) 2 (25.0) 79 (34.8) 

No 46 (83.6) 81 (49.4) 5 (62.5) 132 (58.1)

Unknown 4 (7.3) 11 (6.7) 1 (12.5) 16 (7.1)

ART – antiretroviral therapy, IVDU – intravenous drug users, MSM – men who have sex with men, HIV – human immunodeficiency virus, HCV – hepatitis C virus
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Treatment history and clinical 
outcomes in antiretroviral  
treatment-experienced without 
virological failure patients 

Of the 172 ART-experienced patients, 164 had VL < 200 
copies/ml at switch to DTG. 127 (78%) were previously 
on regimens that included a NRTI-backbone and nine pa-
tients (5.5%) were on NRTI-sparing regimens; the previ-
ous ART-regimen of 27 patients was unknown; one patient 
was taking lamivudine plus darunavir/ritonavir (DRV/r) 
plus tipranavir. Of the 127 patients who were previously on 
regimens with a  NRTI-backbone, 62 had a  regimen with 
a boosted-PI, 46 had a non-nucleoside reverse-transcriptase 
inhibitor (NNRTI), and 19 an INSTI. Reasons for switching 
ART included adverse effects (52.4%), therapy simplification 
(35.2%), drug-drug interaction (6.7%), and detectable viral 
load (5.7%). 

Of the 164 ART-experienced patients without virologi-
cal failure who switched to a  DTG regimen, 113 (68.9%) 
started an  ABC/3TC backbone and 22 (13.4%) FTC/TDF. 
A total of 29 patients (17.6%) started NRTI-sparing combi-
nations. Baseline CD4+ T cell count was 734 cells/ml, re-
maining stable throughout the first 48 weeks, with a slight 
increase (780 cells/ml) at the  end of  follow-up (Figure 2).  
HIV-1 VL was  <  50 copies/ml by week 48 in 145 patients 
(88.4%) (Figure 3). During the  48-week follow-up, 4.9% 
of  the  164 patients had viral blips over 50 copies/ml, and 
0.6% maintained LLV. 

Treatment history and clinical 
outcomes in antiretroviral treatment-
experienced with virological failure 
patients 

Of the  172 ART-experienced patients, eight had VL  
≥ 200 copies/ml at switch to DTG. Of these eight, four 

(70.9%) were males and 66 (29.1%) were females. The mean age 
was 45.9 (range, 19-80) years old, and most of the patients were 
Caucasian European (95.6%). Eighty-one patients (35.7%) 
were heterosexual, 61 (26.9%) were intravenous drug users, 
and 39 (17.1%) were men who have sex with men (MSM). 

Concerning co-morbidities, 14 (6.8%) patients had active 
hepatitis C virus (HCV) co-infection, and 38 (18.4%) had 
past HCV infection. Only four (1.9%) patients had chronic 
hepatitis B virus (HBV) co-infection; 11 (5.3%) had an iso-
lated HBc antibody. Fifty-five (24.2%) cases presented with 
a  cardiovascular disease, 35 (15.4%) had a  kidney disease, 
and 31 (13.7%) had a bone disease before the treatment. Dys-
lipidemia prior to starting DTG was present in 79 patients 
(34.8%). Other baseline characteristics of the population are 
depicted in Table 1. 

Clinical outcomes in antiretroviral 
treatment-naïve patients 

Within the  227-patient cohort, 55 were naïve to treat-
ment, of which 44 (80%) were started on regimens with aba-
cavir/lamivudine (ABC/3TC), and nine (16.4%) with em-
tricitabine/tenofovir disoproxil (FTC/TDF). Two patients 
started other regimens (DTG plus darunavir/ritonavir and 
DTG plus darunavir/ritonavir plus zidovudine/lamivudine). 
Baseline mean CD4+ cell count (428 cells/ml) increased to 
775 cells/ml by week 48 (Figure 2). Baseline mean HIV-1 
RNA VL was 568,573 copies/ml. By week 4, 21 patients 
showed undetectable VL < 50 copies/ml, and four patients had 
HIV-1 VL > 200 copies/ml. By week 48, 92.7% of the patients 
had HIV-1 VL < 50 copies/ml (Figure 3). Of the 26 patients 
with a baseline HIV-1 VL over 100,000 copies, only three pa-
tients presented detectable VL above 50 copies/ml by week 48.  
Fifteen of the 26 patients were started with regimens contain-
ing ABC/3TC. During the 48-week follow-up, no patients had 
viral blips over 50 copies/ml, and none maintained LLV. 
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were previously on NNRTI, two on an INSTI, and one on  
a NRTI-sparing regimen with etravirine and DRV/r. There 
was no information regarding previous regimen in one pa-
tient. 

Three patients started DTG-simple regimens with  
a  NRTI-backbone, including two patients with ABC/ 
3TC and one with FTC/TDF. NNRTI-sparing combina-
tions were started in two patients, with DTG plus DRV/r.  
The other three patients started DTG in salvage regimens with 
3TC + DRV/r, 3TC + ETV + DRV/r, and FTC/TDF + DRV/r. 

Baseline mean CD4+ cell count (284 cells/ml) increased 
to 467 cells/ml by week 48 (Figure 2). 

The mean baseline HIV-1 viral load was 87,977 copies/
ml. At week 48, six patients (75%) showed VL under 50 cop-
ies/ml (Figure 3), two patients (25%) had a mean baseline 
HIV-1 VL over 100,000 copies/ml, and only one of them had 
VL < 50 copies/ml by week 48. 

Clinical outcomes in patients  
with VL above 100,000 copies/ml 

In our cohort, 26 patients had a baseline VL above 
100,000 copies/ml. Twenty-four (92.3%) were naïve to treat-
ment and two (7.7%) were experienced. Of these patients, 
23 (88.5%) had VL  <  50 copies/ml at week 48. Seventeen 
(65.4%) of these patients started ABC/3TC-containing reg-
imens, and six (23.1%) started TDF/FTC-containing regi-
mens. 

Creatinine profile and metabolic 
outcomes 

Apart from patients with chronic kidney disease prior 
to ART initiation, mean serum creatinine increased from 
0.83 mg/dl at baseline to 0.98 mg/dl at the end of follow-up 
(p  <  0.05). All the  patients followed the  same trend inde-
pendently of the backbone chosen (Figure 4). 

The metabolic profile of  the  overall cohort showed 
no significant changes, with a  non-significant increase in 

Figure 5. Serum lipids evolution from baseline to week 48 in 
the total cohort

Figure 4. Serum creatinine (mg/dl) evolution from baseline  
to week 48 in the  overall cohort and in the  patients on 
an ABC/3TC backbone or a TDF/FTC backbone
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(Figure 5). 

Safety and tolerability 

Overall, ten patients (4.4%) reported side effects, and 
three patients reported more than one. Gastrointestinal 
symptoms were the  most frequent side effect (n  =  6), fol-
lowed by sleep disturbances (n = 4), anxiety (n = 1), head-
ache (n = 1), and ejaculation disturbance (n = 1). 

Three patients discontinued DTG due to intolerable 
side effects, including diarrhea, insomnia, and anxiety lead-
ing to suicide attempt. Two patients stopped DTG due to 
intention of pregnancy, and one patient due to drug-drug 
interactions (primidone). Two of these patients switched to 
other INSTI (raltegravir), two patients switched to a PI, and 
two other patients to a NNRTI. 

Discussion and conclusions 
DTG has shown to be an  effective antiretroviral treat-

ment, with virologic suppression rates at week 48 below  
50 copies/ml in more than 90% of patients [1, 2, 12]. The re-
sults of  naïve and experienced without virological failure 
at switch patients in our study are consistent with these 
findings, showing a  suppression rate below 50 copies/ml 
of 92.7% and 88.4% at week 48, respectively. However, in ex-
perienced with virological failure patients, the suppression 
rate < 50 copies/ml was lower (75.0%). 

The significance of  intermittent viremia is still a  mat-
ter of debate. On one hand, viral blips are frequent on pa-
tients on ART and, in most cases, not clinically significant, 
although a  shorter monitoring time is usually warranted. 
Blips might only represent methodological inaccuracies and 
intercurrent infections; even immunizations can cause tem-
porary increases in VL [36-39]. On the other hand, LLV has 
been linked to a higher risk of virologic failure [19-24] and 
to immune activation [25-31]. The precise consequences and 
factors responsible for this phenomenon are still controver-
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sial, but persistent inflammation caused by HIV has been 
linked to metabolic disorders, cardiovascular diseases, bone 
complications, neurocognitive decline, and frailty [32-34], 
raising the question of whether the current definition of vi-
ral load suppression is sufficient or ideal. We found blip rates 
of 4.0% and LLV rates of 0.4% in a global cohort. Blip rates 
of 4.9% were observed in ART-experienced without virolo-
gical failure patients. In our cohort, intermittent viremia was 
not associated with specific clinical data or resistance. 

In the current study, DTG has also shown to be a  safe 
antiretroviral treatment, with few side effects. It is, however, 
of notice that one patient discontinued DTG due to a  sui-
cide attempt. Dolutegravir-related neuropsychiatric toxicity 
has been a matter of debate, particularly amongst older HIV 
patients [40]. A slight increase was observed in the mean se-
rum creatinine from baseline to week 48, which was expect-
ed. As previously described [41], metabolic profile showed 
no significant changes, with only a slight increase in the se-
rum triglycerides throughout evaluation period. 

Our study had several limitations. First, it was a retrospec-
tive observational study, which relied on clinical registries to 
evaluate adherence and major clinical events. Secondly,  
the observation time was only 48 weeks, whereas for evalu-
ation of blips and LLV a  longer period would allow further 
conclusions. Lastly, we did not compare DTG-containing 
ART regimens with other regimens, which would be essential 
to determine whether our findings are clinically significant. 
Therefore, further investigations should focus on a longer ob-
servation period and comparing with other ART regimens, 
ideally in a larger sample size. 
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