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Abstract

Introduction: Concerns about dolutegravir (DTG) tolerability in the real-life setting have recently arisen. We aimed to esti-
mate the risk of treatment discontinuation and virological failure of DTG-based regimens from a large cohort of HIV-infected
individuals.

Methods: We performed a multicentre, observational study including all antiretroviral therapy (ART)-naive and virologically
suppressed treatment-experienced (TE) patients from the Icona (Italian Cohort Naive Antiretrovirals) cohort who started, for
the first time, a DTG-based regimen from January 2015 to December 2017. We estimated the cumulative risk of DTG discon-
tinuation regardless of the reason and for toxicity, and of virological failure using Kaplan—Meier curves. We used Cox regres-
sion model to investigate predictors of DTG discontinuation.

Results: About 1679 individuals (932 ART-naive, 747 TE) were included. The one- and two-year probabilities (95% CI) of
DTG discontinuation were 6.7% (4.9 to 8.4) and 11.5% (8.7 to 14.3) for ART-naive and 6.6% (4.6 to 8.6) and 7.6% (5.4 to 9.8)
for TE subjects. In both ART-naive and TE patients, discontinuations of DTG were mainly driven by toxicity with an estimated
risk (95% Cl) of 4.0% (2.6 to 5.4) and 2.5% (1.3 to 3.6) by one year and 5.6% (3.8 to 7.5) and 4.0% (2.4 to 5.6) by two years
respectively. Neuropsychiatric events were the main reason for stopping DTG in both ART-naive (2.1%) and TE (1.7%)
patients. In ART-naive, a concomitant AIDS diagnosis predicted the risk of discontinuing DTG for any reason (adjusted relative
hazard (aRH) = 3.38, p = 0.001), whereas starting DTG in combination with abacavir (ABC) was associated with a higher risk
of discontinuing because of toxicity (aRH = 3.30, p = 0.009). TE patients starting a DTG-based dual therapy compared to a tri-
ple therapy had a lower risk of discontinuation for any reason (adjusted hazard ratio (aHR) = 2.50, p = 0.037 for ABC-based
triple-therapies, aHR = 3.56, p = 0.012 for tenofovir-based) and for toxicity (aHR = 5.26, p = 0030 for ABC-based,
aHR = 6.60, p = 0.024 for tenofovir-based). The one- and two-year probabilities (95% Cl) of virological failure were 1.2% (0.3
to 2.0) and 4.6% (2.7 to 6.5) in the ART naive group and 2.2% (1.0 to 3.3) and 2.9% (1.5 to 4.3) in the TE group.

Conclusions: In this large cohort, DTG showed excellent efficacy and optimal tolerability both as first-line and switching ART.
The low risk of treatment-limiting toxicities in ART-naive as well as in treated individuals reassures on the use of DTG in
everyday clinical practice.
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1 | INTRODUCTION

therapy and as part of either switching strategies or salvage
regimens in pretreated patients in high-income countries [1].

Despite its recent introduction, dolutegravir (DTG) is now one
of the most used antiretroviral drugs, thanks to its high effi-
cacy combined with convenient dosing, the lack of pharma-
cokinetic boosting requirement and the high barrier to
resistance. It is currently recommended both as first-line

Since July 2018, it is also recommended as a first-line treat-
ment option for resource-limited countries by World Health
Organization (WHO) treatment guidelines [2].

The efficacy of DTG in antiretroviral therapy (ART)-naive
population has been widely demonstrated in randomized
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clinical trials, showing non-inferiority compared to raltegravir
[3], and superiority compared to both non-nucleoside reverse
transcriptase inhibitors [4] and protease inhibitors-based regi-
mens [5,6]. In these latter studies, the superiority of DTG was
mainly driven by a better tolerability of the drug compared to
its comparators, with a lower rate of treatment discontinua-
tions [4-6]. This elevated performance has been also con-
firmed in the treatment-experienced (TE) population both as
salvage therapy in heavily pretreated subjects [7,8], and sim-
plification strategy in virologically suppressed patients [?]. In
the latter context, DTG has also been investigated as part of
less drug regimens. While simplification to DTG monotherapy
has recently demonstrated suboptimal efficacy compared to
triple ART [10], recent randomized trials have demonstrated
the non-inferiority to standard ART of the two-drug regimens,
DTG plus rilpivirine in virologically suppressed subjects [11]
and DTG plus lamivudine (3TC) in ART-naive patients [12].
This latter combination has also showed promising results as
a switching option in a non-randomized trial and in observa-
tional studies [13-15], whereas a large randomized clinical
trial exploring this strategy in now ongoing.

Despite the optimal safety profile demonstrated in clinical
trials [3-12], recent data from observational studies have
questioned the tolerability of DTG, reporting a high incidence
of discontinuations due to toxicity, mainly related to neuropsy-
chiatric events [16-18]. Although these findings were not uni-
formly confirmed [19-21], further studies are needed to
accurately estimate the tolerability profile of DTG-based regi-
mens in the real-life setting, even considered the forthcoming
broad use of DTG both as part of dual regimens in ART-naive
and -experienced patients as well as first-line option in
resource-limited countries [2].

This study aimed to estimate the risk of DTG-discontinua-
tion and virological failure DTG-based regimens and to explore
the predictive factors of DTG interruptions in ART-naive and
virologically suppressed TE patients, from a large cohort of
HIV-infected individuals.

2 | METHODS

2.1 | Study population

This is a retrospective analysis of prospectively collected data
from the lcona (ltalan Cohort Naive Antiretrovirals) Founda-
tion cohort. Icona is an observational cohort, set up in 1997,
including HIV-1-infected subjects, naive from ART at the time
of enrolment, seen for care in Italy. To date, the cohort con-
sists of more than 16,000 patients prospectively followed in
51 centres. Demographic, viro-immunological and clinical data
together with information on antiretroviral regimens are col-
lected and recorded using an electronic database. Details of
the cohort have been described elsewhere [22].

Both ART-naive and TE virologically suppressed patients
enrolled in the Icona cohort who initiated, for the first time,
any DTG-based regimen from January 2015 to December
2017, were included in the analysis. ART-experienced patients
were considered virologically suppressed if their most recent
available viral load before the DTG initiation was below
50 copies/mL. The reasons for DTG discontinuation, as
reported by the treating physicians, were recorded and classi-
fied into the following subgroups: simplification (defined as

either the reduction of drugs in the regimen or the decrease
in daily doses/pills), toxicity (defined as either side effects
potentially due to the prescribed drug or demonstrated toxic-
ity to the drug), failure (either virological, immunological or
clinical), adherence issues and unknown/other causes (e.g.
death, pregnancy, drug-drug interactions, enrolment in clinical
trials, physician’s choice not otherwise specified).
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The primary objective was to estimate the risk of DTG discon-
tinuation regardless of the reason. Secondary objectives were
to assess the risk of DTG interruption due to toxicity and,
specifically, to neuropsychiatric adverse events and the risk of
virological failure. Moreover, factors independently associated
with the risk of DTG discontinuation for any reason and for
toxicity were identified. Only discontinuations of DTG were
considered, regardless of whether the remaining antiretroviral
drugs used in the combination had been stopped or not. Viro-
logical failure was defined at the time of the first of two con-
secutive HIV viral loads above the threshold of 50 copies/mL.
In ART-naive patients, virological events were counted starting
from six months after ART initiation.

Objectives

2.3 | Statistical analyses

Standard survival analysis by the Kaplan—-Meier method was
used to estimate the cumulative probability of primary and
secondary endpoints as defined above with their respective
95% confidence intervals. We used a marginal model approach
to investigate the cumulative risk of DTG stop due to both
any and neuropsychiatric toxicity. In this model, the follow-up
of patients who discontinued for a reason different from gen-
eral or neuropsychiatric toxicity was truncated at the date of
last clinical follow-up. For the endpoints involving DTG discon-
tinuation participants’ follow-up accrued from the date of
DTG starting until its discontinuation or the last available clini-
cal visit. For the virological failure endpoint censoring was
applied at the date of participants’ last available viral load
measure. An intention-to-treat approach (ignoring treatment
change) was used for the virological failure analysis.

Multivariable Cox regression models were used to identify
factors independently associated with the risk of DTG discon-
tinuation for any reason and for toxicity. The following factors
were a priori included as covariates in the model: age, gender,
mode of HIV transmission, nationality, AIDS diagnosis, hepati-
tis coinfection, calendar year of starting DTG, most recent
CD4 count and HIV RNA (only for ART-naive patients) at
DTG initiation, type of DTG-based regimen and, limited to TE
patients, previous virological failure, reasons for stopping pre-
vious regimen, duration of ART and of virological suppression
prior to DTG initiation. In the ART-naive group, DTG-based
regimens were stratified according to the backbone. Con-
versely, in TE group, considering the more heterogeneous
types of regimens started, DTG-based therapies were strati-
fied according both to the backbone and to the type of regi-
men (abacavir (ABC)- vs. tenofovir-based standard triple
therapies vs. dual therapies). Since the two treatment groups
were heterogeneous for almost all the main baseline charac-
teristics, all analyses were performed separately for ART-naive
and TE patients.
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All statistical analyses were performed using SAS (version
9.4, SAS Institute, Cary, NC, USA). All p-values presented are
two sided and a p-value < 0.05 indicated conventional statisti-
cal significance.
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The Icona Foundation study was approved by the Ethics Com-
mittee (institutional review board) of each participating institu-
tion. All of the individuals enrolled provided a written
informed consent at the time of the enrolment. All procedures
of the study were performed in accordance with the 1964
Helsinki declaration and its later amendments.

Ethics statement

3 | RESULTS
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A total of 1679 HIV-positive patients, 932 ART-naive and 747
TE, who started DTG for the first time in any antiretroviral
regimen, were included in the analysis. The main characteris-
tics of the study population at the time of DTG initiation,
overall and according to prior ART history, are shown in
Table 1. Briefly, of the 1679 subjects, 20% were female, the
median age was 44 years (interquartile range, IQR 35 to 52),
the majority of patients contracted HIV infection through sex-
ual intercourses (48% men having sex with men, 37% hetero-
sexual), only few individuals had a prior AIDS diagnosis (14%)
or were co-infected with hepatitis viruses (10%). DTG was
started in 1402 patients (84%) in a standard triple therapy
regimen (63% ABC-based; 37% tenofovir disoproxil fumarate
(TDF)/tenofovir alafenamide fumarate (TAF)-based), in 218
patients (13%) as part of a two-drug therapy and in 59 (4%)
patients in other regimens. As expected, the two populations
significantly differed for most of the baseline characteristics.
Particularly, ART-naive patients were more likely to be
younger (p < 0.001), male (p = 0.002), non-ltalian (p < 0.001)
and to have a higher CD4 cell count nadir (p < 0.001). Almost
all ART-naive patients (95%) started a standard DTG-based
triple  therapy (52% ABC-based, 48% tenofovir-based)
whereas, in the TE group, 70% of patients started DTG within
a standard triple ART, mainly ABC-based (81%) and 27%
started DTG as part of a dual therapy (p < 0.001 compared
to ART-naive subjects).

Baseline patients’ characteristics
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Overall, over a median follow-up of 11 months (IQR 5 to 18),
121 subjects (7.2%) stopped DTG, of whom 71 were in the
ART-naive group (7.6%) and 50 were in the TE group (6.7%).
Reasons for DTG discontinuations were similar across the two
groups. Specifically, toxicity was the most common cause for
treatment discontinuation in both ART-naive and TE patients
(55% and 54% of DTG discontinuations) followed by lack of
efficacy (11% in ART-naive vs. 6% in TE), simplification (8% vs.
10%) and adherence issues (4% vs. 6%) (Table 2).

In the ART-naive group, the one- and two-year estimated
probability of discontinuing DTG regardless of the reason
were 6.7% (95% Cl: 4.9 to 84) and 11.5% (95% Cl: 8.7 to
14.3) respectively (Figure 1A). At multivariable Cox regression
analysis, after adjusting for potential confounders listed in the

DTG discontinuation for any reason

Methods, patients diagnosed with an AIDS-defining event
were independently associated with a higher risk of stopping
DTG for any reason (adjusted hazard ratio, aHR = 3.38,
p =0.001) (Table 3A). The AIDS-defining events which
occurred in 17 of 71 naive patients who discontinued DTG
were: systemic Cytomegalovirus infection without end-organ
disease (n = 7), Pneumocystis jirovecii pneumonia (n = 5), eso-
phageal candidiasis (n = 4), tuberculosis (n = 3), Kaposi sar-
coma (n = 3), cerebral toxoplasmosis (n = 2), non-Hodgkin
lymphoma (n = 2), cervical cancer (n = 1) and AIDS dementia
complex (n = 1). More than one event for a patient could be
reported. Of note, five cases of immunoreconstituition inflam-
matory syndrome were reported in our ART-naive population
(0.5% of all ART naive patients, 4.6% of ART-naive patients
with a concurrent AIDS diagnosis). Among them, just one
patient discontinued DTG.

In the ART-experienced population, the Kaplan—-Meier esti-
mates of DTG interruption for any reason were 6.6% (95%
Cl: 4.6 to 8.6) and 7.6% (95% Cl: 5.4 to 9.8) by one and two
years respectively (Figure 1B). At multivariable analysis, TE
patients starting DTG as part of a dual regimen compared to
triple therapy, regardless of the backbone, had a lower risk of
discontinuation for any cause (aHR 2.50 for ABC-based triple
therapies, p = 0.037; aHR 3.56 for tenofovir-based triple ther-
apies, p = 0.012) (Table 3B). A more durable virological sup-
pression was also associated with a lower risk of interrupting
DTG regardless of the reason (aHR per six months longer:
0.94, p = 0.028).

It is worth mentioning that five pregnancies occurred in our
population over the observation time. All the five women were
on DTG at the time of the conception. Three of them discon-
tinued DTG within the first trimester of pregnancy, while two
continued the drug throughout the entire pregnancy. No new-
born safety issues have so far been reported.

3.3 | Toxicity-driven DTG discontinuation

Overall, DTG discontinuation was driven by toxicity in 66
patients (3.9% of total population, 55% of those who discon-
tinued). All the adverse events were mild or moderate and
none of them led to hospitalization or death. Neuropsychiatric
adverse events, although rarely observed (2.0%), were the
main cause of DTG discontinuation both for toxicity (33/66
(50%) of stops due to adverse events) and for any cause (33/
121 (27%) of total stops). In our population, the most com-
plained neuropsychiatric symptoms leading to DTG discontinu-
ation were insomnia (n = 11), depression (n = 5), anxiety/
mood disorders (n = 5) and headache (n = 5). Three patients
in the ART-naive group reported suicidal ideation. A detailed
description of the neuropsychiatric symptoms leading to DTG
stop is shown in Table 2. A description of the toxicities lead-
ing to DTG discontinuation according to treatment group and
gender is reported in Table S1.

Among ART-naive patients, 39 individuals (4.2%) stopped
DTG for an adverse event. Neuropsychiatric events and aller-
gic reactions were the most reported adverse events leading
to DTG discontinuations (2.1% and 1.0% respectively)
(Table 2). At survival analysis, the estimated one- and two-
year probabilities of discontinuing DTG because of adverse
events were 4.0% (95% Cl: 2.6 to 5.4) and 5.6% (95% Cl: 3.8
to 7.5) respectively (Figure 1C). Restricting the analysis to
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Table 1. Main baseline characteristics of total population and according to the treatment group

ART-naive Treatment-experienced Total
N =932 N = 747 p-Value N = 1679
Gender, n (%) 0.002
Female 159 (17.1) 172 (23.0) 331 (19.7)
Age, years <0.001
Median (IQR) 40 (32 to 49) 48 (39 to 55) 44 (35 to 52)
Mode of HIV transmission, n (%) <0.001
MSM 487 (52.9) 313 (42.0) 800 (48.0)
Heterosexual 313 (33.6) 299 (40.0) 612 (36.5)
IDU 8 (4.1) 91 (12.2) 129 (7.7)
Other/unknown 3 (9.0 42 (5.6) 125 (7.5)
Nationality, n (%) <0.001

Non-Italian 193 (20.7) 67 (9.0) 260 (15.5)
AIDS diagnosis, n (%) <0.001

Yes 108 (11.6) 129 (17.3) 237 (14.1)
HBsAg, n (%) <0.001

Negative 683 (73.3) 659 (88.2) 1342 (79.9)

Positive 1(0.1) 2 (1.6) 13 (0.8)

Not tested 248 (26.6) 76 (10.2) 324 (19.3)

HCVAD, n (%) <0.001

Negative 655 (70.3) 581 (77.8) 1236 (73.6)

Positive 36 (3.9) 116 (15.5) 152 (9.1)

Not tested 241 (25.9) 50 (6.7) 291 (17.3)

Calendar year of baseline, n (%) <0.001
2015 217 (23.3) 225 (30.1) 442 (26.3)
2016 398 (42.7) 358 (47.9) 756 (45.0)
2017 317 (34.0) 164 (22.0) 481 (28.7)
CD4 count nadir, cells/mmc <0.001

Median (IQR) 345 (129 to 540) 272 (149 to 374) 301 (139 to 458)
Baseline CD4 count, cells/mmc <0.001

Median (IQR) 350 (127 to 562) 651 (463 to 862) 500 (276 to 726)
HIV RNA, log10 copies/mL

>100,000 copies/mL, n (%) 349 (42.3) - - 349 (22.2)
Type of DTG-based regimen started, n (%)

Standard triple therapy 882 (94.6) 520 (69.6) <0.001 1402 (83.5)
ABC-based 461 (52.3) 422 (81.2) 883 (63.0)
TDF-based 372 (42.2) 94 (18.1) 466 (33.2)
TAF-based 49 (5.6) 4 (0.8) 53 (3.8)

Dual therapy 14 (1.5) 204 (27.3) <0.001 218 (13.0)
DTG + RPV 2 (14.3) 34 (16.7) 36 (16.5)
DTG + 3TC 3(21.4) 122 (59.8) 125 (57.3)
DTG + DRV/b 8 (57.1) 33 (16.2) 41 (18.8)
Other dual regimens 1(7.1) 15 (7.4) 16 (7.3)

Other 36 (3.9) 23 (3.1) 0.386 59 (3.5)

DTG dosage (%) 0.024

QD 923 (99.0) 742 (99.3) 1665 (99.2)

BID 9 (1.0) 5(0.7) 14 (0.8)

History of failure, n (%) —

Any failure — 259 (34.6) — 259 (15.4)

Failure to INSTI 17 (2.3) 7 (1.0)

Duration of VS < 50 copies/mL, months -

Median (IQR) 43 (21 to 80)

Follow-up time, months <0.001
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Table 1. (Continued)

ART-naive Treatment-experienced Total
N = 932 N = 747 p-Value N = 1679
Median (IQR) 9 (3to17) 13 (6 to 20) 11 (5 to 18)

ART, antiretroviral therapy; IQR, interquartile range; MSM, men sex with men; IDU, intravenous drug user; Ag, antigen; Ab, antibodies; ABC, aba-
cavir; TDF, tenofovir disoproxil fumarate; TAF, tenofovir alafenamide fumarate; DTG, dolutegravir; RPV, rilpivrine; 3TC, lamivudine; DRV/b, daruna-
vir/ritonravir or darunavir/cobicistat; QD, quaque die; BID, bis in die; INSTI, integrase strand transfer inhibitor; VS, viral suppression. Bold values
in the third column represent statistically significant p-values. Bold values in the first and second columns represent the total number of patient
per class of antiretroviral regimen and are the sum of the number reported below in the column.

Table 2. Reasons for DTG discontinuation regardless of the
reason and due to toxicity according to treatment group

ART-naive TE

Reasons for DTG discontinuation (n (% population))®

Toxicity 39 (4.2) 27 (3.6)
Lack of efficacy 8 (0.9) 3 (0.4)
Simplification 6 (0.6) 5 (0.6)
Adherence issues 3(0.3) 3(0.4)
Other/unknown 15 (1.6) 12 (1.6)
AEs Leading to DTG discontinuation (n (% population))®

Neuropsychiatric 20 (2.1) 13 (1.7)
Gastrointestinal 3(0.3) 6 (0.8)
Allergic reactions 9 (1.0) —

Hepatic 3(0.3) 1(0.1)
Osteoarticular — 3(0.4)
Renal 1(0.1) 2 (0.3)
Other/unknown 3(0.3) 2 (0.3)

Neuropsychiatric AEs leading to DTG discontinuation (n)®

Insomnia 7 4
Depression 4 1
Anxiety and mood disorders 4 1
Paraesthesia 2 1
Dizziness 1 2
Headache 2 3
Suicidal ideation 2 0
Other neurological AEs® 5 1
Other psychiatric AEs® 2 0
Not specified 1 0

ART, antiretroviral therapy; TE, treatment-experienced; DTG, dolute-
gravir; AEs, adverse events.

“For each patient, only one main reason for DTG discontinuation and
one category of toxicity leading to DTG discontinuation is possible;
Pmore than one neuropsychiatric symptoms for each patient is possi-
ble; “ART-naive: anosmia, photophobia, visual disturbances, cognitive-
motor slowing; TE: tinnitus; YART naive patients: paranoid behaviour,
hallucinations.

neuropsychiatric toxicity, the estimated probabilities of inter-
rupting DTG because of a neuropsychiatric event were 2.1%
(95% Cl: 1.0 to 3.1) by one year and 2.5% (95% Cl: 1.3 to
3.8) by two years (Figure 1E). Having started DTG in combi-
nation with ABC compared to TDF or TAF was the only factor
associated with a significantly higher risk of interrupting DTG
for adverse events in previously untreated patients by

multivariable analysis (aHR = 3.30, p = 0.009) (Table 3A). It is
worth mentioning that none of the ART-naive patients who
discontinued DTG for toxicity had changed the initial back-
bone before the event. In the TE group, 27 DTG discontinua-
tions (3.6% of TE patients) were motivated by adverse events,
mostly of a neuropsychiatric and gastrointestinal nature (1.7%
and 0.8% respectively) (Table 2). At survival analysis, the one-
year estimated probability of interrupting DTG because of
both any and neuropsychiatric adverse events in pretreated
patients were 2.5% (95% Cl: 1.3 to 3.6) and 1.2% (95% CI:
0.4 to 2.0) respectively. The two-year estimated probabilities
of discontinuation were 4.0% (95% Cl: 2.4 to 5.6) for any
adverse event and 1.7% (95% Cl: 0.6 to 2.7) for neuropsychi-
atric toxicity (Figure 1D,F). At multivariable analysis, starting
DTG as a part of a dual regimen compared to a standard tri-
ple therapy confirmed its association with a lower probability
of interrupting DTG due to toxicity (aHR 5.26 for ABC-based
triple therapies, p = 0.030; aHR 6.60 for tenofovir-based tri-
ple therapies, p = 0.024) (Table 3B). The significantly lower
risk of DTG discontinuation for both any reason and for toxic-
ity with dual regimens over triple therapies was also con-
firmed after adjusting the results for patients’ comorbidities
(cardiovascular risk class, renal function, cholesterol levels)
(data not shown).

3.4 | Virological failure

Overall, during the observation time, virological failure
occurred in 45 patients (2.7%) of whom 24 were ART-naive
(2.6%) and 21 were TE (2.8%) patients. The Kaplan-Meier
estimated probabilities of experiencing virological failure at
one and two vyears of treatment were 1.2% (95% Cl: 0.3 to
2.0) and 4.6% (95% Cl: 2.7 to 6.5) in the ART naive group
and 2.2% (95% CI: 1.0 to 3.3) and 2.9% (95% CI: 1.5 to 4.3)
in the TE group respectively (Figure 1G,H). Particularly, in the
subgroup of 122 TE patients who switched to DTG plus 3TC
dual regimen, only one patient (0.8%) experienced virological
failure over the entire follow-up. The genotype resistance test
after virological failure, performed in 10 patients (four ART-
naive and six TE), did not show the emergence of new major
drug resistance mutations.

4 | DISCUSSION

In this large observational study, including 1679 HIV-infected
individuals (of whom 932 ART-naive) starting a DTG-based
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Figure 1. Kaplan—Meier curves estimating cumulative probability of dolutegravir (DTG)-discontinuation regardless of the reason (A,B), for
toxicity (C,D) and for neuropsychiatric adverse events (E,F) and the cumulative probability of virological failure (G,H) in antiretroviral therapy
(ART)-naive and treatment-experienced (TE) groups.
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Table 3. Predictors of DTG discontinuation for any reason and for toxicity by multivariable Cox regression models according to

treatment group (A: ART-naive group and B: TE group)

Discontinuation for any reason

Discontinuation for toxicity

(A) ART-naive group

Variables aRH? (95% Cl) p-Value aRH? (95% Cl) p-Value
Gender

Female 146 (0.67 to 3.19) 0.340 1.48 (045 to 4.84) 0.515
Age, years

Per 10 older 1.15 (0.94 to 1.40) 0.181 1.26 (0.88 to 1.79) 0.208
AIDS diagnosis

Yes vs. no 3.38 (1.62 to 7.05) 0.001 2.82 (0.96 to 8.28) 0.060
Calendar year of baseline

Per more recent year 1.26 (0.81 to 1.95) 0.313 1.37 (0.74 to 2.52) 0.318
Baseline CD4 count, cells/mm®

Per 100 higher 0.98 (0.86 to 1.11) 0.730 0.96 (0.81 to 1.13) 0.601
HIV-RNA, log10 copies/mL

Per log higher 1.27 (0.87 to 1.84) 0.216 1.13 (0.69 to 1.87) 0.623
NRTI backbone

TDF or TAF/FTC 1.00 1.00

3TC/ABC 1.39 (0.79 to 2.46) 0.253 3.30 (1.34 to 8.11) 0.009

Discontinuation for any reason

Discontinuation for toxicity

(B) TE group

Variables aRHP (95% Cl) p-Value aRHP (95% CI) p-Value
Gender

Female 1.11 (0.52 to 2.33) 0.799 1.78 (0.66 to 4.78) 0.255
Age, years

Per 10 older 1.07 (0.81 to 1.41) 0.639 0.97 (0.66 to 1.42) 0.869
AIDS diagnosis

Yes vs. no 1.32 (0.64 to 2.72) 0.450 1.35 (0.50 to 3.68) 0.552
Calendar year of baseline

Per more recent year 1.06 (0.60 to 1.88) 0.839 0.89 (043 to 1.87) 0.767
DTG-regimen®

Dual 1.00 1.00

Triple with ABC 2.50 (1.06 to 5.93) 0.037 526 (1.17 to 23.56) 0.030

Triple with TDF/TAF 3.56 (1.33 to 9.53) 0.012 6.60 (1.29 to 33.85) 0.024
Duration of VS

Per six months longer 0.94 (0.88 to 0.99) 0.028 0.94 (0.83 to 1.07) 0.352

ART, antiretroviral therapy; TE, treatment-experienced; aRH, adjusted relative hazard; CI, confidence intervals; NRTI, nucleoside reverse transcrip-
tase inhibitor; FTC, emtricitabine; 3TC, lamivudine; DTG, dolutegravir; ABC, abacavir; TDF, tenofovir disoproxil fumarate; TAF, tenofovir alafe-
namide fumarate; VS, viral suppression. Bold values represent statistically significant p-values.

After adjusting mode of HIV transmission, nationality, hepatitis coinfection; Pafter adjusting for mode of HIV transmission, nationality, hepatitis co-
infection, baseline CD4 cell count, reasons for stopping previous regimen, previous virological failure, duration of ART; other therapies group not

shown because no events occurred.

therapy for the first time showed optimal efficacy and high
tolerability with an overall low rates of virological failures
(2.7%) and treatment discontinuations (7.2%). Consistently
with data from postregistration studies [16-19,21] in our pop-
ulation, toxicity, mainly related to neuropsychiatric events, was
the leading reason for stopping DTG. Particularly, in line with
previous findings [17,23], insomnia along with depression and
mood disorders were the most frequently complained neu-
ropsychiatric symptoms leading to DTG stop.

Nonetheless, the rates of DTG discontinuation due to
adverse events and, specifically, to neuropsychiatric events

observed in this study (3.9% and 2.0%, respectively) were con-
siderably lower compared to several recent observational stud-
ies showing rates of DTG interruptions ranging from 7.6% to
13.7% [16-18], with the highest occurrence reported in the
Dutch cohort (13.7%, 71% due to neuropsychiatric toxicity)
[16]. In the large cohort examined by Hoffman et al., although
the rates of adverse events leading to treatment stop were sim-
ilar between DTG and elvitegravir (7.6% at 12 months), the risk
of discontinuing treatment for neuropsychiatric events was con-
sistently higher for the former (5.6% vs. 0.7% at 12 months)
[17]. However, this increased risk of DTG discontinuation due
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to toxicity was not uniformly confirmed in real-life settings. In
fact, in line with our findings, several observational studies
reported lower rates of discontinuation of DTG-based regimens
because of toxicity [19-21], with a tolerability profile compara-
ble to the other integrase strand transfer inhibitors [19,21]. In
particular, the Swiss HIV cohort study, reported rates of DTG
discontinuation within the first year, due to both unspecified
and neuropsychiatric toxicity, comparable to our results (3.9%
and 1.7% respectively) [21]. Currently, to the best of our knowl-
edge, the rates of DTG discontinuation regardless of the reason
and related to toxicity in our study are among the lowest
reported in a real-life setting. Of note, our results are compara-
ble to those reported in randomized and non-randomized clini-
cal trials (1% to 12% discontinuations for any reason and 0% to
4% discontinuations due to adverse events after 12 months)
which are, however, likely to include selected populations at
lower risk of adverse events, therefore limiting the generaliz-
ability of the findings [3—-12] The heterogeneous composition of
study populations might partially explain the discrepant discon-
tinuation rates between our study and previous observational
reports. In particular, our results are based, as for the Swiss
cohort [21], on a nation-wide HIV cohort including patients
from multiple different centres and, thus, are probably less
influenced by patients’ selection or channelling biases than
specifically designed observational prospective or retrospective
databases.

Noteworthy, to date, our cohort includes one of the largest
ART-naive population treated with DTG considering clinical
trials as well as postmarketing studies. The low risk of toxicity
limiting DTG treatment (5.6% by two years) and the negligible
rates of neuropsychiatric events leading to DTG discontinua-
tion (2.1%) observed in our ART-naive population are in line
with preliminary pharmacovigilance data reported from a large
Brazilian ART-naive cohort showing extremely low rates of
DTG-related adverse events (2.7%), mostly related to neu-
ropsychiatric and gastrointestinal toxicities [24]. Despite the
differences in healthcare setting and HIV epidemiology, our
data might add reassuring information in the light of the
forthcoming broad use of DTG-based first-line therapies in
middle- and low-income countries after the recent update of
WHO guidelines recommendations [2]. Although DTG rollout
in resource-limited countries is predicted to be not only effec-
tive but also cost-effective, particularly in view of the increas-
ing prevalence of pretreatment NNRTI resistance [25], several
questions on DTG safety remain to be addressed, particularly
in special sub-populations as severely immunocompromised
patients and pregnant women [26,27]. In this latter group,
surveillance data from Botswana cohort have recently
reported potential risk of neural tube defects in infants born
to women who were taking DTG at the time of conception
[28], leading to the release of a safety alert on DTG use in
pregnancy [29] Although no birth defects were reported in
women exposed to DTG at the time of conception in our
cohort, the few pregnancies that occurred, the low number of
women of childbearing age and the deficiency on pregnancy
outcomes, do not allow this study to address any concerns on
DTG use during pregnancy.

Concerning predictive factors of DTG interruption, in our
ART-naive population, a concurrent AIDS diagnosis predicted
a higher risk of discontinuing DTG regardless of the reason.
Toxicity issues, potential pharmacological interactions along

with compromised patients’ clinical condition could partially
explain this finding. Ongoing clinical trials with less restrictive
exclusion criteria will probably contribute to better clarify this
association, which assume a remarkable importance in the
light of the future extensive use of DTG in resource-limited
countries where HIV diagnosis and ART initiation generally
occurs at a more advanced stage of the disease.

Consistently with previous findings [16,17], in our cohort,
ART-naive patients starting DTG in combination with ABC were
at higher risk of experiencing adverse events leading to treat-
ment discontinuation compared to TAF or TDF. Pharmacoki-
netic-driven drug-drug interaction, initially postulated to
explain this result [16], has been contradicted by further evi-
dence [30]. This finding, to date not confirmed in previously ran-
domized clinical trials in which DTG and ABC were co-
administrated [3,6], should be taken with caution because
potential bias due to selection or due to an enhanced awareness
of treating physicians on DTG tolerability cannot be ruled out.

In the TE group, patients starting a DTG-based dual therapy
showed a lower risk of drug interruption for any reason and
for toxicity as compared to the subjects on a triple therapy,
even after considering patients’ baseline comorbidities and
history of previous failure. However, channelling bias cannot
be completely ruled out. Indeed, heavily pretreated patients
with fewer therapeutic options left or more adherent patients
could be preferentially selected by physicians to start a less-
drug regimen than a triple therapy. Although GEMINI trials
did not show any differences in terms of discontinuations for
toxicity between DTG plus 3TC and DTG-based triple thera-
pies in ART-naive patients [12], data from controlled clinical
trials comparing DTG-based dual and triple ART in TE patients
are awaited in order to verify this result. If the low risk of dis-
continuation of DTG-based dual versus triple regimens in pre-
treated patients is confirmed, the choice of DTG-based dual
regimens as switching strategy will become more attractive,
adding the advantage of the good tolerability to the already
demonstrated high potency, low potential for drug interactions
and low cost.

This study is not without limitations, including the observa-
tional nature of the study, which is prone to bias due to
unmeasured confounders, the short follow-up duration with a
median less than one vyear, the possible patient selection
biases, the incomplete information available about concomitant
medications and the potential inaccurate reporting of reasons
for DTG discontinuation. Nonetheless, this study has it
strengths in the description of the real-life setting and the
large sample size, especially for the ART-naive patients.

5 | CONCLUSIONS

In conclusion, we provided further evidence that DTG has an
excellent virological efficacy in both ART-naive and TE
patients. Furthermore, our data suggest a high tolerability of
DTG-based regimens as first-line therapy in ART-naive
patients as well as switching strategy in TE virologically sup-
pressed patients, thus reassuring on the use of DTG in clinical
practice. Although adverse events, especially neuropsychiatric
symptoms, represented the main reason for stopping DTG,
their frequency was relatively low. Severely immunocompro-
mised ART-naive patients appeared to be at higher risk of
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DTG discontinuation and, thus, warrant a closer monitoring.
While awaiting for the results of randomized trials comparing
dual versus triple DTG-based therapies in TE aviremic
patients, our data offer an insight into this question.

AUTHORS’ AFFILIATIONS

THIV/AIDS Department, National Institute for Infectious Diseases “Lazzaro Spal-
lanzani” IRCCS, Rome, ltaly; “Institute for Global Health, University College Lon-
don, London, UK: °lcona Foundation, Milan, Italy; 4Infectious Diseases Unit,
ASST FBF-Sacco, DIBIC L. Sacco”, University of Milan, Milan, Italy; *Unit of
Infectious Diseases, Santa Maria Annunziata Hospital, Firenze, Italy; ®Depart-
ment of Experimental Medicine and Surgery, University of Rome Tor Vergata,
Rome, Italy; “Unit of Infectious Diseases, Department of Medical Sciences, Ame-
deo di Savoia Hospital, University of Torino, Turin, Italy; EInfectious Diseases
Unit, University of Siena, Siena, Italy; “Unit of Infectious Diseases, ASST-PG23,
Bergamo, ltaly; °Clinic of Infectious and Tropical Diseases, Department of
Health Sciences, ASST Santi Paolo e Carlo, University of Milan, Milan, Italy

COMPETING INTERESTS

AM, ACL, AT, FM and FV have nothing to disclose. SR outside the submitted
work reports grants, personal fees and non-financial support from ViiV Health-
care, Gilead Sciences and Janssen-Cilag, personal fees and non-financial support
from Bristol Myers Squibb and personal fees from Merck Sharp and Dohme.
FCS outside the submitted work reports personal fees from Gilead Sciences,
Bristol Meyers Squibb, Abbvie, Roche Diagnostic, Janssen-Cilag, Abbott Molecu-
lar and ViiV Healthcare, grants and personal fees from Merck Sharp and Dohme
and grants from Italian Ministry of Instruction University and Research. AC out-
side the submitted work reports grants and personal fees from ViiV Healthcare
and personal fees from Merck Sharp and Dohme and Janssen-Cilag. ADL out-
side the submitted work reports grants and personal fees from ViiV Healthcare,
Merck Sharp and Dohme and Gilead Sciences and personal fees from Janssen-
Cilag and Abbvie. GM outside the submitted work reports personal fees from
Gilead Sciences and ViiV Healthcare. AA outside the submitted work reports
grants, personal fees and non-financial support from Gilead Sciences, ViiV
Healthcare and Bristol Myers Squibb, grants and personal fees from Janssen-
Cilag, personal fees from Merck Sharp and Dohme and personal fees and non-
financial support from Abbvie. AAAM outside the submitted work reports grants
and personal fees from Gilead Sciences, ViiV Healthcare and Merck Sharp and
Dohme and personal fees from Janssen and Bristol Myers Squibb.

AUTHORS’ CONTRIBUTIONS

AM designed the study, wrote the first draft of the manuscript and referred to
appropriate literature. AdAM and AA coordinated the Icona Foundation, con-
ceived and supervised the study and finalized the draft of the manuscript. ACL
contributed to the design of the study, was the main responsible person for
data analysis and contributed to the article drafting. AT was the main responsi-
ble person for the data collection and contributed to data interpretation and
article drafting. SR, FM and ADL contributed to data interpretation and article
drafting. FV, FCS, AC and GM reviewed the manuscript. All authors agreed with
final article submission.

ACKNOWLEDGEMENTS

FUNDING

Icona Foundation (sponsor) is supported by unrestricted grants from Bristol-
Myers Squibb, Gilead Sciences, Janssen, Merck Sharp and Dohme and ViiV
Healthcare. This project was realized with the support of Viiv Healthcare Inter-
national who provided an unrestricted grant to the sponsor. The sponsor wrote
the study project, collected and analysed the data and finalized the drafting of
the paper. The funder had no role in data collection, analysis and interpretation
and in writing the paper. The corresponding author had full access to all the
data in the study and took the final responsibility in the decision of submitting
the paper for publication.

REFERENCES

1. Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for
the use of antiretroviral agents in HIV-1-infected adults and adolescents.
Department of Health and Human Services; 2017. [cited 12 Dec 2017].

Available from: https://aidsinfo.nih.gov/contentfiles/lvguidelines/adultandadolesce
ntgl.pdf

2. World Health Organization. Updated recommendations on first-line and sec-
ond-line antiretroviral regimens and post-exposure prophylaxis and recommen-
dations on early infant diagnosis of hiv. HIV treatment-interim guidance. [cited
11 Oct 2018]. Available from: http://apps.who.int/iris/bitstream/handle/10665/
273632/WHO-CDS-HIV-18.18-eng.pdf?ua=1

3. Raffi F, Rachlis A, Stellbrink HJ, Hardy WD, Torti C, Orkin C, et al.; SPRING-
2 study group. Once-daily dolutegravir versus raltegravir in antiretroviral-naive
adults with HIV-1 infection: 48 week results from the randomised, double-blind,
non-inferiority SPRING-2 study. Lancet. 2013;381:735-43.

4. Walmsley SL, Antela A, Clumeck N, Duiculescu D, Eberhard A, Gutiérrez F,
et al.; SINGLE Investigators. Dolutegravir plus abacavir-lamivudine for the treat-
ment of HIV-1 infection. N Engl J Med. 2013;369(19):1807-18.

5. Clotet B, Feinberg J, Van Lunzen J, Khuong-Josses M-A, Antinori A, Dumitru
I, et al; ING114915 Study Team. Once-daily dolutegravir versus darunavir plus
ritonavir in antiretroviral-naive adults with HIV-1 infection (FLAMINGO):
48 week results from the randomised open-label phase 3b study. Lancet.
2014;383(9936):2222-31.

6. Orrell C, Hagins DP, Belonosova E, Porteiro N, Walmsley S, Falcé V, et al.
Fixed-dose combination dolutegravir, abacavir, and lamivudine versus ritonavir-
boosted atazanavir plus tenofovir disoproxil fumarate and emtricitabine in previ-
ously untreated women with HIV-1 infection (ARIA): week 48 results from a
randomised, open-label. Lancet HIV. 2017;4(12):e536-46.

7. Castagna A, Maggiolo F, Penco G, Wright D, Mills A, Grossberg R, et al.; VIK-
ING-3 Study Group. Dolutegravir in antiretroviral-experienced patients with ral-
tegrair- and/or elvitegravir-resistant HIV-1: 24-week results of the phase Il
VIKING-3 study. J Infect Dis. 2014;210(3):354-62.

8. Cahn P, Pozniak AL, Mingrone H, Shuldyakov A, Brites C, Andrade-Villanueva
JF, et al; Extended SAILING Study Team. Dolutegravir versus raltegravir in
antiretroviral-experiened, integrase-inhibitor-naive adults with HIV: week 48
results from the randomised, double-blind, non-inferiority SAILING study. Lan-
cet. 2013;382(9893):700-8. https://doi.org/10.1016/S0140-6736(13)61221-0.
9. Trottier B, Lake JE, Logue K, Brinson C, Santiago L, Brennan C, et al.
Dolutegravir/abacavir/lamivudine versus current ART in virally suppressed
patients (STRIVING): a 48-week, randomized, non-inferiority, open-label,
phase b study. Antivir Ther. 2017;22(4):295-305. https://doi.org/10.3851/
IMP3166.

10. Wijting |, Rokx C, Boucher C, van Kampen J, Pas S, de Vries-Sluijs T, et al.
Dolutegravir as maintenance monotherapy for HIV (DOMONO): a phase 2, ran-
domised non-inferiority trial. Lancet HIV. 2017;4(12):e547-54. https://doi.org/
10.1016/52352-3018(17)30152-2.

11. Llibre JM, Hung C, Brinson C, Castelli F, Girard PM, Kahl LP et al.
Efficacy, safety, and tolerability of dolutegravir-rilpivirine for the mainte-
nance of virological suppression in adults with HIV-1: phase 3, randomised,
non-inferiority  SWORD-1 and SWORD-2 studies. Lancet. 2018;391
(10123):839-49.

12. Cahn P, Sierra MJ, Arribas J, Antinori A, Ortiz R, Clarke A, et al. Non-infer-
jor efficacy of dolutegravir (DTG) plus lamivudine (3TC) versus DTG plus teno-
fovir/emtricitabine  (TDF/FTC) fixed-dose  combination in  antiretroviral
treatment-naive adults with HIV-1 infection — 48-week results from the
GEMINI studies. 22nd International AIDS Conference; 2018 July 23-27; Ams-
terdam, The Netherlands (abstract TUABO106LB).

13. Taiwo BO, Marconi VC, Berzins B, Moser CB, Nyaku AN, Fichtenbaum CJ,
et al. Dolutegravir plus lamivudine maintain HIV-1 suppression through week
48 in a pilot randomized trial. Clin Infect Dis. 2018;66(11):1794-7. https://doi.
org/10.1093/cid/cix1131.

14. Maggiolo F, Gulminetti R, Pagnucco L, Digaetano M, Benatti S, Valenti D,
et al. Lamivudine/dolutegravir dual therapy in HIV-infected, virologically sup-
pressed patients. BMC Infect Dis. 2017;17:215.

15. Borghetti A, Baldin G, Lombardi F, Ciccullo A, Capetti A, Rusconi S, et al.
Efficacy and tolerability of lamivudine plus dolutegravir as a switch strategy in
multicentre cohort of patients with suppressed HIV-1 replication. HIV Med.
2018. https://doi.org/10.1111/hiv.12611.

16. De Boer M, van den Berk GE, van Holten N, Oryszcyn JE, Dorama W,
Moha DA, et al. Intolerance of dolutegravir containing cART regimens in real life
clinical practice. AIDS. 2016;30:2831-4.

17. Hoffmann C, Welz T, Sabranski M, Kolb M, Wolf E, Stellbrink HJ, et al.
Higher rates of neuropsychiatric adverse events leading to dolutegravir discon-
tinuation in women and older patients. HIV Med. 2017;18(1):56-63. https://doi.
org/10.1111/hiv.12468.

18. Menard A, Montagnac C, Solas C, Meddeb L, Dhiver C, Tomei C, et al.
Neuropsychiatric adverse effects on dolutegravir: an emerging concern in Eur-
ope. AIDS. 2017;31(8):1201-3.


https://aidsinfo.nih.gov/contentfiles/lvguidelines/adultandadolescentgl.pdf
https://aidsinfo.nih.gov/contentfiles/lvguidelines/adultandadolescentgl.pdf
http://apps.who.int/iris/bitstream/handle/10665/273632/WHO-CDS-HIV-18.18-eng.pdf?ua=1
http://apps.who.int/iris/bitstream/handle/10665/273632/WHO-CDS-HIV-18.18-eng.pdf?ua=1
https://doi.org/10.1016/S0140-6736(13)61221-0
https://doi.org/10.3851/IMP3166
https://doi.org/10.3851/IMP3166
https://doi.org/10.1016/S2352-3018(17)30152-2
https://doi.org/10.1016/S2352-3018(17)30152-2
https://doi.org/10.1093/cid/cix1131
https://doi.org/10.1093/cid/cix1131
https://doi.org/10.1111/hiv.12611
https://doi.org/10.1111/hiv.12468
https://doi.org/10.1111/hiv.12468
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25227/full
https://doi.org/10.1002/jia2.25227

Mondi A et al. Journal of the International AIDS Society 2019, 22:€25227

http://onlinelibrarywiley.com/doi/10.1002/jia2.25227 /full | https://doi.org/10.1002/jia2.25227

19. Penafiel J, de Lazzari E, Padilla M, Rojas J, Gonzalez-Cordon A, Blanco JL,
et al. Tolerability of integrase inhibitors in a real-life setting. J Antimicrob Che-
mother. 2017;72(6):1752-9.

20. Bonfanti P, Madeddu G, Gulminetti R, Squillace N, Orofino G, Vitiello
P et al; CISAl Study group. Discontinuation of treatment and adverse
events in an Italian cohort of patients on dolutegravir. AIDS. 2017;31
(3):455-7.

21. Elzi L, Erb S, Furrer H, Cavassini M, Calmy A, Vernazza P, et al.; Swiss HIV
Cohort Study Group. Adverse events of raltegravir and dolutegravir. AIDS.
2017;31(13):1853-8.

22. dArminio MA, Lepri AC, Rezza G, Pezzotti P, Antinori A, Phillips AN, et al.
Insights into the reasons for discontinuation of the first highly active antiretrovi-
ral therapy (HAART) regimen in a cohort of antiretroviral naive patients.
|.CO.NA. Study Group. ltalian Cohort of Antiretroviral-Naive Patients. AIDS.
2000;14(5):499-507.

23. Fettiplace A, Stainsby C, Winston A, Givens N, Puccini S, Vannappagari V,
et al. Psychiatric symptoms in patients receiving dolutegravir. J Acquir Immune
Defic Syndr. 2017;74(4):423-31.

24. Batista CJ, Meirelles MV, Fonseca FF, Pati Pascom AR, Rick F, de Barros
PF, et al. Safety orofile of dolutegravir: real-life data of large scale implementa-
tion In Brazil. Conference on Retroviruses and Opportunistic Infections (CROI
2018), 2018 March 4-7, Boston, MA. [abstract 494].

25. Phillips AN, Cambiano V, Nakagawa F, Revill P, Jordan MR, Hallett TB,
et al; Working Group on Modelling Potential Responses to High Levels of Pre-
ART Drug Resistance in Sub-Saharan Africa. Cost-effectiveness of public-health
policy options in the presence of pretreatment NNRTI drug resistance in sub-
Saharan Africa: a modelling study. Lancet HIV. 2017;5(3):e146-54. https://doi.
org/10.1016/52352-3018(17)30190-X.

26. Vitoria M, Ford N, Clayden P, Pozniak AL, Hill AM. When could new
antiretrovirals be recommended for national treatment programmes in low-
income and middle-income countries: results of a WHO Think Tank. Curr Opin
HIV AIDS. 2017;12(4):414-22. https://doi.org/10.1097/COH.00000000000
00380. Review. PubMed PMID: 28410249; PubMed Central PMCID:
PMC5459586.

27. Dorward J, Lessells R, Drain PK, Naidoo K, de Oliveira T, Pillay Y, et al.
Dolutegravir for first-line antiretroviral therapy in low-income and middle-
income countries: uncertainties and opportunities for implementation and
research. Lancet HIV. 2018;5(7):e400-4. https://doi.org/10.1016/52352-3018
(18)30093-6.

28. Food and Drug Safety Administration. FDA drug safety communication:
FDA to evaluate potential risk of neural tube birth defects with HIV medi-
cine dolutegravir (Juluca, Tivicay, Triumeq) [Safety Announcement]. [cited 1
Jul 2018]. Aivalable at: https://www.fda.gov/Drugs/DrugSafety/ucmé608112.
htm

29. Zash R, Makhema J, Shapiro RL. Neural-tube defects with dolutegravir
treatment from the time of conception. N Engl J Med. 2018. https://doi.org/10.
1056/NEJMc1807653.

30. Cattaneo D, Rizzardini G, Gervasoni C. Intolerance of dolutegravir-contain-
ing combination antiretroviral therapy: not just a pharmacokinetic drug interac-
tion. AIDS. 2017;31(6):867-8.  https://doi.org/10.1097/QAD.00000000000
01394.

SUPPORTING INFORMATION

Additional Supporting Information may be found in the online
version of this article:

Table S1. Adverse events leading to dolutegravir discontinua-
tion according to treatment group and gender

APPENDIX
ICONA FOUNDATION STUDY GROUP

BOARD OF DIRECTORS: A dArminio Monforte (President), A
Antinori (Vice-President), M Andreoni, A Castagna, F Castelli,
R Cauda, G Di Perri, M Galli, R lardino, G Ippolito, A Lazzarin,
GC Marchetti, G Rezza, F von Schloesser, P Viale.

SCIENTIFIC SECRETARY: A dArminio Monforte, A Antinori,
A Castagna, F Ceccherini-Silberstein, A Cozzi-Lepri, E Girardi,
S Lo Caputo, C Mussini, M Puoti, CF Perno.

STEERING COMMITTEE: A Antinori, C Balotta, A Bandera,
S Bonora, M Borderi, A Calcagno, A Capetti, MR Capobianchi,
A Castagna, F Ceccherini-Silberstein, S Cicalini, A Cingolani, P
Cinque, A Cozzi-Lepri, A dArminio Monforte, A De Luca, A Di
Biagio, E Girardi, N Gianotti, A Gori, G Guaraldi, G Lapadula,
M Lichtner, S Lo Caputo, G Madeddu, F Maggiolo, G March-
etti, L Monno, C Mussini, S Nozza, CF Perno, C Pinnetti, M
Puoti, E Quiros Roldan, R Rossotti, S Rusconi, MM Santoro, A
Saracino, L Sarmati.

STATISTICAL AND MONITORING TEAM: A Cozzi-Lepri, |
Fanti, L Galli, P Lorenzini, A Rodano’, M Macchia, A Tavelli.

BIOLOGICAL BANK INMI: F Carletti, S Carrara, A Di Caro,
S Graziano, F Petrone, G Prota, S Quartu, S Truffa.

PARTICIPATING PHYSICIANS AND CENTRES: Italy A Gia-
cometti, A Costantini, V Barocci (Ancona); G Angarano, L
Monno, C Fabrizio (Bari); F Maggiolo, C Suardi (Bergamo); P
Viale,V Donati, G Verucchi (Bologna); F Castelnuovo, C Minardi,
E Quiros Roldan (Brescia); B Menzaghi, C Abeli (Busto Arsizio);
B Cacopardo, B Celesia (Catania); J Vecchiet, K Falasca (Chieti);
A Pan, S Lorenzotti (Cremona); L Sighinolfi, D Segala (Ferrara);
P Blanc, F Vichi (Firenze); G Cassola, C Viscoli, A Alessandrini, N
Bobbio, G Mazzarello (Genova); M Lichtner, | Pozzetto (Latina);
P Bonfanti, C Molteni (Lecco); A Chiodera, P Milini (Macerata);
G Nunnari, G Pellicand (Messina); A dArminio Monforte, M
Galli, A Lazzarin, G Rizzardini, M Puoti, A Castagna, F Bai, MC
Moioli, R Piolini, AL Ridolfo, S Salpietro, C Tincati (Milano); C
Mussini, C Puzzolante (Modena); C Migliorino, G Lapadula
(Monza); V Sangiovanni, G Borgia, V Esposito, F Di Martino, |
Gentile, L Maddaloni (Napoli); AM Cattelan, S Marinello
(Padova); A Cascio, C Colomba (Palermo); F Baldelli, E Schiaroli
(Perugia); G Parruti, F Sozio (Pescara); G Magnani, MA Ursitti
(Reggio Emilia); M Andreoni, A Antinori, R Cauda, A Cristaudo,
V Vullo, R Acinapura, G Baldin, M Capozzi, S Cicalini, A Cin-
golani, M Rivano Capparucia, G laiani, A Latini, | Mastrorosa,
MM Plazzi, S Savinelli, A Vergori (Roma); M Cecchetto, F Viviani
(Rovigo); G Madeddu, P Bagella (Sassari); A De Luca, B Rossetti
(Siena); A Franco, R Fontana Del Vecchio (Siracusa); D Francisci,
C Di Giuli (Terni); P Caramello, G Di Perri, S Bonora, GC Oro-
fino, M Sciandra (Torino); M Bassetti, A Londero (Udine); G Pel-
lizzer,V Manfrin (Vicenza); G Starnini, A lalungo (Viterbo).


https://doi.org/10.1016/S2352-3018(17)30190-X
https://doi.org/10.1016/S2352-3018(17)30190-X
https://doi.org/10.1097/COH.0000000000000380. Review. PubMed PMID: 28410249; PubMed Central PMCID: PMC5459586
https://doi.org/10.1097/COH.0000000000000380. Review. PubMed PMID: 28410249; PubMed Central PMCID: PMC5459586
https://doi.org/10.1097/COH.0000000000000380. Review. PubMed PMID: 28410249; PubMed Central PMCID: PMC5459586
https://doi.org/10.1016/S2352-3018(18)30093-6
https://doi.org/10.1016/S2352-3018(18)30093-6
https://www.fda.gov/Drugs/DrugSafety/ucm608112.htm
https://www.fda.gov/Drugs/DrugSafety/ucm608112.htm
https://doi.org/10.1056/NEJMc1807653
https://doi.org/10.1056/NEJMc1807653
https://doi.org/10.1097/QAD.0000000000001394
https://doi.org/10.1097/QAD.0000000000001394
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25227/full
https://doi.org/10.1002/jia2.25227

	Outline placeholder
	tbl1
	tbl2
	tbl3
	bib1
	bib2
	bib3
	bib4
	bib5
	bib6
	bib7
	bib8
	bib9
	bib10
	bib11
	bib12
	bib13
	bib14
	bib15
	bib16
	bib17
	bib18
	bib19
	bib20
	bib21
	bib22
	bib23
	bib24
	bib25
	bib26
	bib27
	bib28
	bib29
	bib30


