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Objectives
We evaluated the virological response and resistance profile in combined antiretroviral therapy
(cART)-experienced HIV-1-infected patients starting a dual therapy with dolutegravir (DTG) and
boosted darunavir (bDRV) for the first time.

Methods
Survival analyses were used to evaluate virological success (VS) and virological rebound (VR) in
viraemic and virologically suppressed patients, respectively. Major resistance mutations (MRMs) and
genotypic susceptibility score (GSS) were evaluated at baseline and after switch.

Results
Overall, 130 patients [62 (47.7%) viraemic; 68 (52.3%) virologically suppressed] were retrospectively
analysed. At the moment of switch, 81.5% accumulated one or more MRM [protease inhibitor (PI),
35.7%; nucleoside(t)ide reverse transcriptase inhibitor (NRTI), 77.5%; non-NRTI, 69.0%; integrase
inhibitor (INI), 10.1%), but 77.7% harboured strains fully susceptible to DTG + bDRV. In viraemic
patients, the overall probability of VS by 12 months of treatment was 91.7%. In virologically
suppressed patients, the overall probability of VR was 10.5% by 24 months after therapy start. Patients
with previous time under virological suppression ≤ 6 months showed a higher VR probability
compared with others (37.5% vs. 6.7%, P < 0.002). Among 13 non-responding patients for whom a
genotypic resistance test result at failure was available, only two (15.4%) accumulated further
resistance in integrase (Y143C/H/R; S147G and N155H) and protease (V32I, L33F, I54L).

Conclusions
In highly treatment-experienced patients, the use of dual therapy based on DTG + bDRV appears
to be a very good regimen for switch therapy, with a high rate of virological control in both
viraemic and virologically suppressed patients. Among non-responding patients, the selection of
further resistance is a rare event.
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Introduction

The use of modern combined antiretroviral therapy

(cART) has led to unprecedented success in the control of

viral replication among people living with HIV/AIDS,

thanks to the advent of potent and high genetic barrier

Correspondence: Maria Mercedes Santoro, Department of Experimental

Medicine, University of Rome “Tor Vergata”, Rome, Italy. Tel:

+39 067 2596572; fax: +39 067 2596039; e-mail address: santor-

maria@gmail.com

†These authors contributed equally to this work.

519

DOI: 10.1111/hiv.13062
© 2021 British HIV Association HIV Medicine (2021), 22, 519--525

SHORT COMMUNICATION

https://orcid.org/0000-0002-3406-7014
https://orcid.org/0000-0002-3406-7014
https://orcid.org/0000-0002-3406-7014
https://orcid.org/0000-0001-6944-0686
https://orcid.org/0000-0001-6944-0686
https://orcid.org/0000-0001-6944-0686
https://orcid.org/0000-0002-6228-1114
https://orcid.org/0000-0002-6228-1114
https://orcid.org/0000-0002-6228-1114
mailto:
mailto:
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fhiv.13062&domain=pdf&date_stamp=2021-01-21


antiretrovirals. As a result of the continuous quest for

simpler regimens and more convenient therapy, the stan-

dard triple therapy is being challenged by the use of two-

drug regimens (2DR), and today it is possible to consider

switching a person from one effective regimen to a sim-

plified one [1–3]. Following this paradigm shift, the 2DR

is increasingly used for both optimization and in salvage

reverse transcriptase inhibitor (RTI)-sparing regimens.

Given that it is fundamental to maintain virological sup-

pression without jeopardizing future treatment options, a

full patient’s ART history including cumulative resistance

and time of virological suppression before switch should

always be considered [4]. In this regard, regimens con-

taining protease inhibitors (PIs) or second-generation

integrase inhibitors (INIs) are the best candidates for 2DR

in switch strategies due to their exceptional efficacy and

high genetic barrier. The use of dolutegravir (DTG) or

ritonavir/cobicistat-boosted darunavir (bDRV) in combi-

nation with lamivudine or rilpivirine are supported by

large clinical trials [5–9], and are recommended as part

of a 2DR switch for maintenance of virological suppres-

sion [4,10]. Nowadays, due to their long treatment his-

tory, certain failing patients with a high resistance level

(e.g. with exhausted RTI options) might need to switch to

potent but tolerable and simple treatments. They might

therefore have an advantage in switching to a 2DR con-

taining high genetic barrier drugs such as DTG and DRV.

So far, only one clinical trial has investigated a 2DR

switch based on DTG + bDRV, in which individuals hav-

ing documented major DRV or INI resistance were

excluded [11]. The observational studies reporting this

combination had a limited sample size, and frequently

showed partial information about previous drug resis-

tance [12–18]. Based on these considerations, we evalu-

ated the virological response and resistance profile in

cART-experienced HIV-1-infected individuals in Italy

starting dual therapy with DTG + bDRV for the first time.

Methods

Patients

We included in the study ART-experienced patients (both

viraemic and virologically suppressed) followed in two

clinical centres in north-central Italy, who switched to a

dual DTG + bDRV-based regimen for the first time and

with a complete therapeutic history and virological fol-

low-up. Reasons for switch were categorized as follows:

treatment simplification (decreased number of drugs and/

or pills), treatment intensification (switching from PI-

monotherapy or from dual therapy including drugs with

low genetic barrier), virological failure (switching from a

previous failed treatment) and intolerance.

Genotyping and drug resistance evaluation

Sequences of protease, reverse transcriptase and integrase

were obtained through commercially available kits (Viro-

Seq HIV-1 Genotyping System, Abbott Molecular, Des

Plaines, IL, USA; Trugene-HIV-1 Genotyping-Kit, Bayer

HealthCare LLC, Tarrytown, NY, USA) and/or a home-

made system, as previously described [19,20].

Major resistance mutations (MRMs) to PIs, nucleoside(t)

ide RTIs (NRTIs), non-NRTIs (NNRTIs) and INIs reported

in the Stanford HIV-1 drug resistance database (https://

hivdb.stanford.edu/, last updated 25/10/2019) were evalu-

ated at baseline (as cumulative plasma resistance) and

after DTG + bDRV switch. Cumulative genotypic suscepti-

bility score (GSS) at baseline was calculated, using the

Stanford HIVdb algorithm (https://hivdb.stanford.edu/). In

individuals who did not respond therapy [both never

achieving virological success (VS) and experiencing viro-

logical rebound (VR) after VS], resistance was also evalu-

ated.

Statistical analysis

Analyses were performed using the software package

SPSS version 20.0 for Windows (SPSS Inc., Chicago, IL,

USA). Survival analysis was used to assess the probability

of VS (the achievement of viraemia < 50 copies/mL) by

12 months after switch in viraemic patients, and of VR

(the first of two consecutive vireamia values > 50 copies/

mL or one value > 1000 copies/mL) by 24 months after

switch in virologically suppressed patients after

DTG + bDRV start.

Results

Baseline patient characteristics

Overall, 130 patients [62 (47.7%) viraemic, 68 (52.3%)

virologically suppressed], comprising mainly males

(70.8%) with a median (interquartile range, IQR) age of

50 (45–55) years, were analysed (Table 1). The majority

of viraemic patients (80.6%) switched to DTG + bDRV

after virological failure, while virologically suppressed

patients switched to a simplified regimen (64.7%) or to

improve genetic barrier and efficacy from an obsolete

previous regimen (26.5%).

Patients had a long treatment history with a median

(IQR) of nine (4–12) previous regimens; most of them had
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previously received DRV (75.4%) or INI (60.0%; DTG,

9.2%). The majority of patients received DRV

800 mg + DTG 50 mg once a day (Table 1). The baseline

median (IQR) plasma HIV-1 RNA in viraemic patients was

3.2 (2.1–4.4) log10copies/mL, while the median (IQR) time

under virological suppression before treatment start in

virologically suppressed patients was 57 (27–100)
months. Even though at baseline 86.2% (n = 112) of

Table 1 Baseline characteristics of patients starting a dual regimen based on dolutegravir (DTG) plus boosted darunavir (bDRV)

Variables Overall (N = 130) Viraemic (N = 62)
Virologically
suppressed (N = 68) P-value

Male [n (%)] 92 (70.8) 45 (72.6) 47 (69.1) 0.665
Age (years) [median (IQR)] 50 (45–55) 49 (43–53) 52 (47–57) 0.120
HIV-1 B subtype [n (%)] 106 (81.5) 48 (77.4) 58 (85.3) 0.248
DRV 600 mg BID [n (%)] 11 (8.5) 5 (8.1) 6 (8.8) 0.877
DTG 50mg BID [n (%)] 5 (3.8) 4 (6.5) 1 (1.5) 0.347
Time under cART (years) [median (IQR)] 19.5 (10.4–21.9) 117.2 (8.6–19.8) 20.9 (13.6–24.2) 0.002
Baseline plasma HIV-1 RNA (log10copies/mL†) [median (IQR)] – 3.2 (2.1–4.4) – –
Baseline CD4 cell count (cells/µL) [median (IQR)] 444 (324–728) 4412 (237–636) 614 (434–747) < 0.001
Viremia zenith (log10 copies/mL) [median (IQR)] 5.4 (4.8–5.7) 5.4 (5.0–5.7) 5.3 (4.7–5.7) 0.471
Nadir CD4 count (cells/µL) [median (IQR)] 115 (42–240) 96 (27–257) 128 (53–227) 0.915
Time under virological suppression before treatment switch (months‡) [median (IQR)] – –– 57 (27–100) –
Previous DRV exposure [n (%)] 98 (75.4) 441 (66.1) 57 (83.8) 0.019
Previous DTG exposure [n (%)] 12 (9.2) 4 (6.5) 8 (11.8) 0.371
Previous INI exposure [n (%)] 78 (60.0) 330 (48.4) 48 (70.6) 0.012
Previous PI exposure [n (%)] 121 (93.1) 553 (85.5) 68 (100.0) < 0.001
Number of previous regimens experienced [median (IQR)] 9 (4–12) 8 (4–11) 9 (6–12) 0.083
No. of DRV MRMs [n (%)]
0 100 (76.9) 56 (90.3) 44 (64.7) < 0.001
1 10 (7.7) 5 (8.1) 5 (7.4)
2 11 (8.5) 1 (1.6) 10 (14.7)
≥ 3 9 (6.9) 0 (0.0) 9 (13.2)

No. of PI MRMs 0 (0–2) 00 (0–1) 0 (0–4) 0.035
≥ 1 PI MRM 46 (35.4) 18 (29.0) 28 (41.2) 0.148
≥ 1 NRTI MRM 100 (76.9) 442 (67.7) 58 (85.3) 0.018
≥ 1 NNRTI MRM 89 (68.5) 40 (64.5) 49 (72.1) 0.355
≥ 1 INI MRM§ 8 (10.0) 6 (12.0) 2 (6.7) 0.703

Class resistance¶

0 18 (13.8) 11 (17.7) 7 (10.3) 0.512
1 24 (18.5) 13 (21.0) 11 (16.2)
2 49 (37.7) 23 (37.1) 26 (38.2)
3 35 (26.9) 13 (21.0) 22 (32.4)
4 4 (3.1) 2 (3.2) 2 (2.9)

DRV fully susceptible GSS [n (%)] 107 (82.3) 559 (95.2) 48 (70.6) < 0.001
DTG fully susceptible GSS [n (%)] 122 (93.8) 59 (95.2) 63 (92.6) 0.720
Regimen susceptibility by GSS# [n (%)]
DRV S + DTG S (fully susceptible) 1101 (77.7) 57 (91.9) 44 (64.7) 0.003
DRV I + DTG S 119 (14.6) 2 (3.2) 17 (25.0)
DRV S + DTG I 66 (4.6) 2 (3.2) 4 (5.9)
DRV R + DTG S 22 (1.5) 0 (0.0) 2 (2.9)
DRV I + DTG I 22 (1.5) 1 (1.6) 1 (1.5)

Reason for switch [n (%)]
Virological failure 550 (38.5) 50 (80.6) 0 (0.0) < 0.001
Treatment simplification 444 (33.9) 0 (0.0) 44 (64.7)
Treatment intensification 118 (13.8) 0 (0.0) 18 (26.5)
Other,†† /unknown 118 (13.8) 12 (19.4) 6 (8.8)

Significant differences are indicated In bold: P < 0.05 according to v2, Fisher exact test or Mann–Whitney test, as appropriate. For patients without
previous integrase GRT and INI-na€ıve, GSS-DTG was considered fully susceptible. For patients who previously failed an INI-based treatment, DTG-GSS
was considered intermediate resistant.
BID, twice a day; DRV, cobicistat/ritonavir-boosted darunavir; GSS, genotypic susceptibility score: I, intermediate resistant GSS; INI, integrase inhibitor;
MRM, major resistance mutation; NRTI, nucleoside(t)ide reverse transcriptase inhibitor; NNRTI, non-NNRTI; PI, protease inhibitor; R, fully resistant GSS;
S, fully susceptible GSS.
†Evaluated only in viraemic patients.
‡Evaluated only in virologically suppressed patients; 9/68 patients were virologically suppressed for a period < 12 months (< 6 months, n = 8; 6–
12 months, n = 1).
§Information about baseline INI resistance was available for 80/130 patients: 50 viraemic and 30 virologically suppressed.
¶Resistance to PI/NRTI/NNRTI and/or INI.
#GSS was calculated according to Stanford HIVdb ver 8.9–1.
††Other: six patients switched for intolerance.
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patients had accumulated at least one MRM (PI, 35.7%;

NRTI, 77.5%; NNRTI, 69.0%; INI, 10.1%), 77.7% (n = 101)

of them harboured strains fully susceptible to DTG + bDRV

(DTG, 93.8%; DRV, 82.3%). Among the remaining 29

patients, 27 harboured viral strains susceptible to one of

the two drugs, while two harboured viral strains with inter-

mediate resistance to both DTG and bDRV (Table 1). Com-

pared with viraemic patients, virologically suppressed

patients showed a higher level of baseline DRV resistance

(≥ 3 DRV MRMs: 13.2% vs. 0.0%, P < 0.001; fully suscep-

tible DRV-GSS: 70.6% vs. 95.2%, P < 0.001). However,

only two patients (2.9%) were infected with a virus fully

resistant to DRV. DTG susceptibility was high in both

groups (INI resistance: 6.7% vs. 12.0%, P = 0.703; fully

susceptible DTG-GSS: 92.6% vs. 95.2%, P = 0.720).

Virological response and resistance profiles

By 12 months of treatment, the overall probability of VS in

the 62 viraemic patients was 91.7%, achieved in a median

(95% confidence interval, CI) time of 1.9 (1.0–2.9) months.

The few patients receiving a non-fully active regimen had a

lower probability of VS (80.0%) compared with those who

received a fully active treatment (93.3%), even though sta-

tistical significance was not reached (P = 0.660; Fig. S1a),

probably due to the low sample size. Concerning response

in virologically suppressed patients, by 12 months and

24 months after switch, the overall probabilities of VR were

4.7% and 10.5%, respectively, with a total of only six VR

events recorded at a median (IQR) viraemia of 266 (104–
142 761) copies/mL. Patients receiving non-fully active

regimens also had a higher probability (16.4%) of VR com-

pared with those receiving fully active regimens (7.3%,

P = 0.651; Fig. S1b). No significant association with resis-

tance was found due to the low number of events. More-

over, patients with a previous time under virological

suppression ≤ 6 months showed a higher VR probability

compared with others (37.5% vs. 6.7%, P < 0.002;

Fig. S1c).

Among the 27 patients who did not respond to therapy

(viraemic group: eight never achieved VS; 13 experienced

VR after VS; virologically suppressed group: six experi-

enced VR), 14 (51.9%) were not tested for resistance

because seven (25.9%) re-suppressed viraemia in a med-

ian time of 4 (3–8) months and the remaining 7 (25.9%)

were lost to follow-up, whereas 13 (48.2%) patients were

tested for resistance in a median (IQR) time of 12.4 (9.2–
27.4) months after switch. Of these, eight (61.5%) were

previously exposed to raltegravir or DTG. Two patients

(15.4%), both with non-fully susceptible baseline GSS

accumulated further resistance in integrase and protease

(ID 357: Y143C/H/R; ID 392: S147G, N155H and V32I,

L33F, I54L) (Table 2). It is worth noticing that most

mutations present in previous GRTs performed before

switch were no longer present in plasma GRT at failure.

Discussion

This study evaluated the virological response and resis-

tance profile in cART-experienced HIV-1-infected patients

(viraemic and virologically suppressed) starting a 2DR with

DTG + bDRV for the first time, a combination not recom-

mended yet for dual therapy or only recommended if no

other alternative options are available [4,10].

Nowadays, DTG + bDRV regimen is mainly prescribed

in highly treatment-experienced patients and with high

prevalence of MRMs, not only in the NRTI class, but also

in the PI class [12,14–16].
Our results show that, overall, viraemic patients switch-

ing to a DTG + bDRV-based regimen achieved a high

level of VS (91.2%) by 12 months of treatment, despite

previous exposure and baseline resistance to INI (48%

and 10.0%, respectively) and PI (86% and 35.4%, respec-

tively) in some patients. Despite the limited sample size,

the randomized DUALIS study showed that switching to

DTG + bDRV was non-inferior to continuing boosted

DRV plus two NRTIs [11]. Likewise, the efficacy of

DTG + bDRV reported in other observational studies

among viraemic patients was promising [12,13,15,17],

confirming the attractiveness of this option. However,

despite this high efficacy, our results showed that patients

receiving a non-fully active regimen showed a lower

probability of VS (80.0%), suggesting that careful review

of GRT results must also be considered.

Regarding virological response in virologically sup-

pressed patients, we observed a low overall probability of

VR by 24 months (only 10.5%), confirming its good effi-

cacy in VS maintenance as reported in other studies

[11,12,16,18]. Around 26% of these patients received

DTG + bDRV to improve previous obsolete treatments

(mainly based on PI monotherapy and dual therapy con-

taining raltegravir), confirming the flexibility and effec-

tiveness of this dual regimen also in this context.

Once more, patients not receiving a fully active regi-

men experienced more rebounds compared with those

who received a fully active regimen; however, due to the

low number of rebound events, no statistical significance

was reached. Another important observation was that a

few patients who switched with previous time ≤ 6 months

under virological suppression experienced a significantly

higher probability (37.5%) of VR than those who were

suppressed for > 6 months (6.7%, P = 0.002). This
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category of patients should not be eligible for treatment

switch due to their short period under virological suppres-

sion, but we decided to maintain them in the analysis, due

to the fact that our study is observational and based on real

data in clinical settings. Thus, our results confirmed that a

sufficient period of virological suppression before switch

(> 6 months) and a complete knowledge of a patient’s full

HIV history are crucial to guide a treatment optimization. It

should be noted that in the patients included in this study,

treatment was tailored according to previous resistance and

treatment history.

With regard to resistance, most of the MRMs at baseline

are no longer present in plasma GRT, and selection of newly

emerged resistance mutations is a rare event. We observed

only few VR at 24 months among virologically suppressed

patients, and among those with available GRT at failure,

only two of the 13 patients with available GRT at failure

had new mutations (one in integrase only, another in inte-

grase and protease). The mutations that were observed in

integrase had no or little effect on DTG susceptibility. In

fact, most of the previous studies [11,12,17,18] investigat-

ing this combination did not find any mutation in either

protease or integrase at failure. This study has some limita-

tions, including its observational nature, which could have

introduced some biases, and the low sample size. In conclu-

sion, the use of dual therapy based on DTG + bDRV in

highly treatment-experienced patients appears to be a very

good regimen for switch therapy, in both viraemic patients

and those who are virologically suppressed, with a high rate

of virological control. The majority of resistance mutations

present in previous GRTs performed before switch are no

longer present in plasma GRT at failure, and selection of

further resistance is a rare event. To overcome some of the

limitations of this study, larger cohort studies and random-

ized studies are warranted to further confirm these findings.
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