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	 ABSTRACT: 
—	 Objective: Dolutegravir (DTG) is a second-generation integrase inhibitor (INI) characterized by unboosted 

daily dosing, limited cross resistance, and a high barrier to resistance. We aimed to describe the efficacy and 
safety of DTG-based cART in clinical practice in both naïve and experienced HIV1-infected patients.

—	 Patients and Methods: We performed an observational, retrospective, multi-center study. From 2015, all 
patients starting a new cART regimen containing DTG were enrolled. Clinical and virological details, togeth-
er with pharmacological history were collected from each patient. 

—	 Results: Of 210 patients included in the analysis, 157 (74.8%) were males, 185 (87.6%) Caucasians, 43 
(20.5%) were co-infected with hepatitis C and 67 (31.9%) had been previously diagnosed as CDC stage C. At 
baseline, 97 (46.2%) patients had a positive HIV-RNA, of which 43 (20.5%) were ART-naïve subjects. Mean 
age at enrollment was 47.7±12.2 years, with a median CD4+ count of 453 (IQR 270-693) cells/mm3. Among 
naïve patients, 34/41 (82.9%) resulted virologically suppressed at 3 months, 23/26 (88.5%) at 6 and 15/17 
(88.2%) at 12 months, with an increase in CD4+ count. Among experienced viremic patients, 27/44 (61.4%) 
resulted virologically suppressed at 3 months, 29/33 (87.9%) and 21/26 (80.8%) respectively at 6 and 12 
months, with an increase in CD4+ count. Among experienced patients with suppressed HIV-RNA, 102/109 
(93.6%) kept virological suppression at 3 months, 87/93 (93.5%) at 6 and 66/71 (93%) at 12 months. There 
were only 14 (6.6%) interruptions, 12(5.7%) due to adverse events. There was a significant increase in creat-
inine levels, whereas no statistically significant changes were observed in lipid or hepatic profile.

—	 Conclusions: Our data confirm the high potency of DTG in a HIV-infected naive and experienced patient 
population. We also evidenced a very rapid CD4 cells increase after only 3 months. Our results also highlight 
the good tolerability of DTG-based regimens in clinical practice.

—	 Keywords: Efficacy, Safety, Dolutegravir, HIV infection, Clinical practice.
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and the Division of AIDS Table for Grading the Severi-
ty of Adult and Pediatric Adverse Events (“DAIDS AE 
Grading Table”) was applied with the purpose of evalu-
ating the degree of these reactions.

Statistical analysis

Data in text and tables were reported as descriptive sta-
tistics. Student t-test was used to compare continuous 
variables; χ2 test or exact Fisher test were performed to 
compare categorical (qualitative) variables. Paired t-test 
or Mann Whitney U test were carried out, after having 
verified the normal distribution, with the purpose of as-
sessing the statistical significance compared to baseline, 
with statistical significance denoted as p < 0.05.

RESULTS

Population characteristics

Since this was a multicenter study, patients were enrolled 
from different centers: of a total of 210 patients included 
in the analysis, 120 patients were enrolled in Cardiff, 59 
in Sassari, 21 in Messina and 10 patients in Cagliari. Of 
these 210 patients, 157 (74.8%) were males and 53 (25.2%) 
females. One hundred and eighty-five (87.6%) were Cauca-
sians, 19 (9%) Africans, 4 (1.9%) Arabians, 2 (1%) Asians 
and 1 (0.5%) Latin American. Mean age at the moment of 
the enrollment was 47.7±12.2 years, with a median CD4+ 
count of 453 (IQR 270-693) cells/mm3. As regards risk fac-
tors for acquiring HIV infection, 71 (33.8%) patients were 
heterosexuals, 84 (40.1%) homosexuals and 34 (16.2%) 
patients had a history of drug injection, 4 (1.9%) had a 
vertical transmission and 1 (0.4%) was infected through 
blood transfusion; finally, in 16 (7.6%) patients the risk 
factor remained unknown. In the matter of CDC stage, 59 
(28%) patients were in stage A, 84 (40.1%) in stage B and 
67 (31.9%) in stage C. At baseline, 113 (53.8%) were viro-
logically suppressed HIV-infected patients and 97 (46.2%) 
presented certain values of viremia. Of these viremic pa-
tients, 43 (44.3%) were ART-naïve subjects. Furthermore, 
43 (20.5%) patients were tested HCV positive and 12 (5.7%) 
HBsAg positive. Among ART-experienced patients, medi-
an HAART duration was 84.5 (IQR 48-171) months and 
23 (11%) patients had in their history at least one episode of 
virological failure.

All 210 patients were enrolled in this study because 
they were either switched to or started with DTG regi-
men-based ART. They were further divided into three 
main groups, based on the cART regimen they were 
submitted to: 1) (Group A) 101 (48.1%) total patients 
undergone to DTG, abacavir (ABC) and lamivudine 
(3TC), of whom 28 were treatment-naïve; 2) (Group B) 
72 patients (33.8%) with ART regimen based on DTG, 
tenofovir (TDF) and emtricitabine (FTC), of whom 14 
were naïve; 3) (Group C) 37 patients (18.1%) of whom 
one was naïve, submitted to DTG based ART regimen 
with other anti-retroviral drugs. Main baseline patients’ 
characteristics have been summarized in Table 1.

INTRODUCTION

The advent of HAART (highly active antiretroviral 
therapy) allowed us to switch the medical attention 
from the acute and opportunistic typical AIDS (ac-
quired immune deficiency syndrome) infections to the 
“non-AIDS related morbidities”, a whole series of long-
term complications affecting HIV-infected patients as 
well as the general population1,2. Bone mineral density 
reduction, kidney disease, non-AIDS defining cancers, 
neurocognitive disorders, metabolic and cardiovascu-
lar disease3-28: these are the main issues for long-liv-
ing HIV-affected patients nowadays, which are mainly 
age-related but also result to be increased in this kind 
of patients, due to several years spent on anti-retroviral 
therapy (ART)29. Data from literature showed that the 
burden of these affections in the long term might be dif-
ferent, based on the type of ART regimen chosen. 

Among the latest regimens, the first generation in-
tegrase strand-transfer inhibitors (INSTIs) such as el-
vitegravir and raltegravir already proved to be effective 
and safe both in naive and experienced HIV-affected 
patients30-32, especially showing an excellent tolerabil-
ity and a very good penetration in the central nervous 
system33. The main flaw for elvitegravir would be the 
need to be boosted, thus being subjected to a higher 
number of potential drug-drug interactions; on the other 
hand, raltegravir may requires a twice-a-daily dosage, 
reducing the patients’ compliance. For these reasons, 
the advent and the rapidly increased use of the second 
generation INI dolutegravir (DTG) allowed to further 
improve combination ART (cART) progresses thanks to 
its un-boosted daily dosing, a low dosage allowing for 
fixed-dosed combination, limited cross resistances and 
a higher barrier to resistance34-36. 

Even though DTG performed very well in clinical 
trials, showing remarkable efficacy and safety and an 
outstanding tolerability, there is still a lack of data both 
on its short and long-term impact in real life37-41. For this 
reason, we aimed to describe the efficacy, safety and 
tolerability of DTG-based cART in clinical practice in 
both naïve and experienced HIV-infected patients.

PATIENTS AND METHODS

Patients in the study were enrolled from 4 different cen-
ters: Cardiff (University Hospital of Wales, Wales, UK), 
Sassari (University of Sassari, Sassari, IT), Cagliari 
(Santissima Trinità Hospital, Cagliari, IT) and Messi-
na (University of Messina, Messina, IT). From 2015, 
all patients starting a new cART regimen containing 
DTG were enrolled. No exclusion criteria were applied 
because the aim was to assess efficacy, safety and toler-
ability of DTG in real life. Clinical and virological de-
tails, together with pharmacological history (ART regi-
mens used in the past), were collected from each patient. 
Follow-ups were set at 3, 6, and 12 months and all the 
possible discontinuation causes were recorded. When 
a discontinuation event was registered due to adverse 
events, a specific diagnostic algorithm was carried out 
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(87.9%) and 21/26 (80.8%) respectively at 6 and 12 
months (Figure 1). All the 7 patients who resulted to 
still have a positive viremia at 12 months had a viral 
load under 200 cps/ml, which was supposedly explained 
to be a viremic blip and not a true virological failure. 
CD4+ count showed a statistically significant increase 
compared to baseline both at 3 (p = 0.007), 6 (p = 0.05), 
and at 12 months (p = 0.015) (Figure 2).

When considering patients from Subgroup 3, 102/109 
(93.6%) remained virologically suppressed at 3 months, 
87/93 (93.5%) at 6 and 66/71 (93%) at 12 months (Figure 
1). All 5 patients with a positive viremia at 12 months 
showed a viral load under 200 cps/ml. As regards CD4+ 
count, it showed steady values with no statistically sig-
nificant differences compared to baseline.

Tolerability

Lipid profile

We assessed the lipid profile in patients with available 
data, taking into consideration the total cholesterol, 
HDL cholesterol, HDL/total cholesterol ratio and tri-
glycerides.

When considering naïve patients, 31 of them had 
available data at baseline, 24 at 3 months, 16 at 6 months 
and 10 patients at 12 months. During the 12 months fol-
low-up of these patients, total cholesterol values showed 
a progressive increase. HDL cholesterol showed a rise 
in the first 6 months and then it inverted the trend at 12 
months, showing a decrease. The opposite behavior was 
showed by triglycerides, progressively decreasing in the 
first 6 months and then increasing again at 12 months. 
This apparently weird trend might be explained with the 
fact that the 10 patients whose lipid profile was evaluat-
ed at 12 months had abnormal values already at baseline. 
Nevertheless, data gathered did not show any statistically 
significant difference compared to baseline (p>0.05).

Efficacy

In order to assess the efficacy of DTG regimen based ther-
apies, viral load and CD4+ count were collected at 3, 6 and 
12 months among patients coming from Group A and B 
and further divided into these three subgroups: Subgroup 
1) naïve patients, Subgroup 2) experienced patients with 
positive viremia at baseline and Subgroup 3) experienced 
patients who were virologically suppressed at baseline. 

Among patients from Subgroup 1, 34/41 (82.9%) 
resulted virologically suppressed at 3 months, 23/26 
(88.5%) at 6 months and 15/17 (88.2%) at 12 months (Fig-
ure 1). CD4+ count showed a gradual statistically signif-
icant increase compared to baseline at 3 (p < 0.001), 6 (p 
< 0.001) and 12 months (p = 0.004) (Figure 2). 

Among patients from Subgroup 2, 27/44 (61.4%) 
resulted virologically suppressed at 3 months, 29/33 

Table 1. Main baseline patients’ characteristics.

Parameters	 Cohort (n=210)

Male	 157 (74.8%)
Female	 53 (25.3%)
Caucasian	 184 (87.6%)
African	 19 (9.0%)
Age (years, mean ± SD)	 47.7 ±12.2
CD4 (cells/mm3, median (IQR))	 453 (270-693)
Heterosexual	 71 (33.8%)
Homosexual	 84 (40.1%)
Naive	 43 (20.5%)
CDC stage A	 59 (28.%)	
CDC stage B	 84 (40.1%)
CDC stage C	 67 (31.9%)
HCV positive	 43 (20.5%)
HBsAg positive	 12 (5.7%)
HAART duration	 84.5 (48-171)
  (months, median (IQR))
Previous virological failures	 23 (11%)

Figure 1.
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median creatinine values increased from baseline (0.89 
mg/dL) to 3 months follow-up and then it stabilized at 6 
and 12 months, with statistically significant values only 
at 3 and 6 months (p = 0.02; p < 0.001; p = 0.12). 

Safety

Among all the 210 enrolled patients, 14 (6.6%) thera-
py interruptions were registered, one in a naïve and 13 
in experienced patients (Figure 3). More in detail, 12 
(5.7%) adverse events were seen: 8 (3.8%) affecting the 
central nervous system (CNS), of which 5 had sleep is-
sues (4 insomnia, 1 vivid dreams and nightmare), 1 case 
of depression and 2 case of hallucinations (1 visual and 
1 auditory). Then, one (0.4%) had gastro-enteric tract 
problems and 3 (1.4%) for other causes. Finally, one vi-
rological failure and one therapy switch during negative 
viremia were registered in our database.

DISCUSSION

Dolutegravir is widely used in clinical practice for the 
treatment of HIV infection. Its advantages include the 
un-boosted daily dosing (which can be taken with or 
without food), a low dosage allowing for fixed-dosed 
combination, limited cross resistances and a higher bar-
rier to resistance36,40,41.

DTG proved a very good efficacy in our clinical co-
hort, obtaining a suppressed viremia in 83% of the naïve 
patients at only 3 months and 88% after 12 months of 
treatment. Great efficacy was showed even in experienced 
and naïve highly viremic patients, in which almost 88% of 
patients reached an undetectable viral load after 6 months 

Concerning experienced patients with suppressed 
viremia at baseline, 126 of them had available data at 
baseline, n° 80 at 3 months, n° 60 at 6 months and 55 
patients at 12 months. Again, no statistically significant 
differences were observed in these patients, as well as 
when stratifying patients on the nucleoside backbone 
used (ABC/3TC or TDF/FTC).

Hepatic profile

No statistically significant differences were registered 
when assessing variations in alanine transaminase 
(ALT), aspartate transaminase (AST), Gamma-glutam-
yl-transpeptidase (γ-GT) or platelet count.

Renal profile

Serum creatinine values were evaluated for 12 months 
follow-up, in patients with available data, showing an 
increasing trend.

In naïve viremic patients, creatinine median value 
increased from 0.79 mg/dL at baseline to 0.87 mg/dL at 
3 and 6 months, up to 0.94 mg/dL at 12 months. In all 
three cases, changes were statistically significant (p = 
0.005; p < 0.001; p = 0.014). 

In cART-experienced viremic patients, creatinine 
median value at baseline was higher (0.85 mg/dL), pro-
gressively increasing at 3 (0,88 mg/dL), 6 (0.9 mg/dL) 
and 12 months (0.93 mg/dL). In these group of patients 
though, only creatinine values at 3 months resulted sta-
tistically significant (p = 0.001; p = 0.1; p = 0.15).

Finally, when taking into consideration all the ex-
perienced patients with suppressed viremia at baseline, 

Figure 2.
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