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ABSTRACT

Background: The aim of this meta-analysis was to synthesize the available evidence from the literature on 
the efficacy and safety of integrase inhibitor-based two drug regimens compared to triple drug regimens in 
virosuppressed people living with HIV (PLWH) in a long-term follow-up (at 96 weeks).
Materials and Methods: A systematic review and meta-analysis were conducted to evaluate the efficacy, safety, 
and adverse drug reactions leading to discontinuation of two drug regimens compared to triple drug regimens in 
virosuppressed PLWH patients at 96 weeks of follow-up. We searched MEDLINE, Google Scholar, and the Cochrane 
Library up to March 15, 2024, and studies were selected for eligibility based on predefined criteria. Data were 
extracted independently by two reviewers, and risk ratios (RRs) were calculated as the measure of association 
between therapy and incidence of events.
Results: Six studies were included in the analysis, both clinical trials and observational studies. The two drug 
regimens included cabotegravir/rilpivirine, dolutegravir/lamivudine, and dolutegravir/rilpivirine. No significant 
differences were observed in treatment failure (RR, 0.77; 95% confidence interval [CI], 0.53–1.13; P=0.182), virological 
failure (RR, 0.79; 95% CI, 0.48–1.29; P=0.341), adverse drug reactions leading to discontinuation (RR, 1.74; 95% CI, 
0.73–4.17; P=0.215), or appearance of mutation (RR, 2.48; 95% CI, 0.33–18.68; P=0.379) between two drug regimen 
and triple drug regimen groups at 96 weeks of follow up.
Conclusion: The meta-analysis provide an overview of the available evidence and supports the use of two drug 
regimens as an option for simplifying treatment and improving clinical outcomes in virosuppressed PLWH.
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INTRODUCTION

Combination antiretroviral therapy (ART) has changed 
HIV infection from a fatal disease to a manageable chronic 
condition, significantly improving the life expectancy and 
quality of life of people living with HIV (PLWH) worldwide [1].

Because of the effectiveness of traditional triple drug 
regimens (3-DR), the attention today is focused on the 
comorbidities, linked to increased age and systemic 
inflammation, which have become the main cause of 
mortality and morbidity among PLWH [2]. Thus, the clinical 
challenges of ART in this population are today, tolerability, 
adherence, long-term toxicity, polypharmacy, and drug 
interactions. A growing interest has developed in exploring 
alternative treatment strategies, for example, two drug 
regimens (2-DR), to reduce drug toxicity. The 2-DR provides 
some advantages: reducing pill burden, minimizing drug 
interactions, preserving future treatment options, and 
potentially mitigating long-term toxicities associated with 
prolonged exposure to multiple ART drugs [3].

Several studies including meta-analyses investigated 
the efficacy of 2-DR compared to 3-DR in both naïve and 
virosuppressed PLWH [4, 5]. In virosuppressed PLWH the 

latest meta-analyses were published in 2016, including 
different drugs combinations [5], and in the majority of 
cases drugs not in line with recent guidelines [6, 7]. Today 
the 2-DR suggested by the international guidelines are 
dolutegravir/lamivudine (DTG/3TC) or emtricitabine (FTC), 
DTG/rilpivirine (RPV), cabotegravir/rilpivirine (CAB/RPV), 
darunavir/cobicistat plus 3TC or FTC in the European AIDS 
Clinical Society guidelines [6]; DTG/3TC or emtricitabine, 
DTG/RPV, boosted protease inhibitor plus 3TC, DTG plus 
darunavir/cobicistat, CAB/RPV in Department of Health and 
Human Service guidelines [7]. Another point of discussion 
is that the analysis of the efficacy and tolerability of dual 
therapy in virosuppressed PLWH was limited to the first 48 
weeks of treatment. In more recent years several clinical 
trials and observational studies have investigated the 
efficacy and safety of 2-DR compared to 3-DR in particular 
with integrase inhibitor (INI)-based therapy [8-13].

Thus, questions remain regarding the optimal selection 
of agents for 2-DR and the potential impact on long-
term outcomes such as drug resistance and treatment 
durability. This meta-analysis aimed at synthesizing the 
available evidence from the literature on the long-term 
efficacy, development of drug resistance, and adverse 
drug reactions leading to discontinuation (ADRLD) of 
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2-DR, including only INI-based two drug regimens, actually 
in use, compared to 3-DR in virosuppressed PLWH.

MATERIALS AND METHODS

1. Search strategy and selection criteria
A systematic review and meta-analysis of randomized 
controlled trials (RCTs) and observational studies comparing 
the efficacy and tolerability of CAB/RPV, DTG/3TC, or 
DTG/RPV versus 3-DR in virosuppressed-HIV patients 
at 96 weeks of follow-up was performed. The study was 
conducted in accordance with the PRISMA guidelines [14].

We screened original reports using MEDLINE, Google 
Scholar, and the Cochrane Library from January 1, 2010, 
to March 15, 2024, involving both medical subject heading 
terminology and relevant keywords to identify articles 
that evaluate the efficacy and tolerability of CAB/RPV, 
DTG/3TC or DTG/RPV versus 3-DR in virosuppressed-HIV 
PLWH at 96 weeks of follow-up. We chose January 1, 2010 
considering the first study published on DTG in MEDLINE.

The following items were used to search the studies: 
“cabotegravir” or “dolutegravir” and “switch” or 
“suppressed” or “suppression”. In addition, the reference 
lists of all studies retrieved as full papers were manually 
searched to identify any other study that might be eligible 
for inclusion.

All studies included had to fulfil the following 
characteristics and inclusion criteria: (1) to show original 
data from RCTs or observational studies; (2) to investigate 
the efficacy and tolerability of CAB/RPV, DTG/3TC or DTG/
RPV versus 3-DR in virosuppressed PLWH patients at 96 
weeks of follow-up; (3) report at least one of the outcomes 
clearly defined as treatment failure (TF), i.e. stopping or 
modification of ART at 96 weeks; virological failure (VF), 
i.e. HIV RNA more than 50 copies/mL at 96 weeks of follow 
up; development of mutations conferring resistance to ART 
at 96 weeks of follow up; and tolerability response, i.e. the 
(4) to be published in the English language as a full paper. 
The exclusion criteria of the meta-analysis were: (1) meta-
analyses, letters, reviews, meeting abstracts, or editorial 
comments; (2) duplicate publications or studies reporting 
duplicate data and studies not published in English.

If required, the authors of studies not reporting clearly 
defined outcomes were contacted to retrieve the 
information.

Six researchers (AR, SM, MP, MaPa, MR, VZ) independently 
screened the title, abstract and key words of all citations 
to identify potentially eligible articles. Reasons for the 
exclusion of any study were recorded independently. 
After that, studies selected during the first screening 
were retrieved as full texts to be assessed for inclusion. 
In the case of disagreement, the reviewers re-evaluated 
the article together; if a consensus was not reached, the 
corresponding author (NC) was consulted.

2. Data analysis
Three authors (AR, SM, MP) working independently 
extracted the data using a data-collection form previously 
established. The following relevant information was 
collected from every article included in the analysis: 
the last name of the first author, year of publication, 
country where the population was enrolled, calendar 
period of enrolment, study design, sample size, baseline 
patient characteristics, and occurrence of the endpoint 
evaluated in each treatment group. The corresponding 
author was contacted if additional data were needed to 
identify patients enrolled in the study. If more than one 
study enrolled the same patient population, only the most 
complete article was included in the analysis.

Two reviewers (AR, PG) independently performed the 
quality appraisal of each study. Risk of bias assessment 
of RCTs was conducted using the Cochrane Risk of Bias 
Tool [15]. The Newcastle-Ottawa Scale (NOS) was used 
to assess the quality of observational studies [16]. The 
articles based on the NOS score were divided into three 
groups: 0–3 (fair), 4–6 (moderate), and 7–9 (good). In the 
case of discrepancies between the researchers, the quality 
assessment was jointly re-evaluated. If a consensus was 
not reached, a third reviewer (NC) decided.

TF, VF, ADRLD, development of mutations conferring 
resistance at 96 weeks of treatment were the outcomes 
of this meta-analysis. Risk ratios (RRs) were used as the 
meta-analytic measure of association between therapy 
and the incidence of events. For each study, a proportion 
of patients with an event for the two therapeutic 
approaches were used to calculate RR using a 2×2 table.

Heterogeneity between the studies was assessed using 
the Q statistic and I2. I2 values between 25% and 49% 
indicated low heterogeneity, between 50% and 75% 
indicated moderate heterogeneity and a I2 value of 75% or 
above indicated high heterogeneity; a P-value of Q statistic 
less than 0.10 was considered significant [17]. Considering 
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the different population sizes of the studies we chose to 
perform only random-effect size. If both-armed zero-event 
(BA0E) was present we included it when treatment effects 
were unlikely but excluded it when there was a decisive 
treatment effect [18]. In the latter case, a sensitivity 
analysis including BA0E was performed.

Where not specified, tests were two-sided, and P-values 
<0.05 were considered significant. All statistical analyses 
were performed using Stata/IC (version 16, Stata 
Corporation, College Station, TX, USA) [19].

RESULTS

Figure 1 shows the PRISMA flow diagram for article 
selection. A total of 810 citations from the electronic 
search were identified; among them, 748 were excluded on 
the basis of the title and abstract, and 53 for other causes 
(Fig. 1). Of the nine full articles selected, three had all the 

data needed for our meta-analysis while for the other 
six, we needed further data, so we made a data request 
to the corresponding authors. Only three responded to 
our request, the others were excluded. In conclusion, six 
studies were included in our analysis (Fig. 1).

The characteristics of the 6 studies included are described 
in detail in Table 1. Three studies were observational 
[12, 20, 21] and three studies were clinical trials [10, 11, 
13], two phase 3 trials [10, 11], and one open label, single 
center randomized control trial [13]. Five studies reported 
outcomes at 96 weeks of follow-up [11-13, 20, 21] and one 
at 144 weeks of follow-up [10]. Only two studies included 
the data considering a snapshot at 48 weeks of follow-up 
[11, 13]. Precisely, 3 corresponding authors responded to 
our data request [12, 20, 21]: to all were asked to include 
data at 96 weeks of follow up after switch. Fabbiani M, 
et al. included data of TF and VF [12]; De Socio GV, et 
al. include data of TF, VF and ADRLD at 96 weeks [20]; 
Borghetti A, et al. included data of VF at 96 weeks [21].
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· Because it was sub-analysis of included studies (n=4)
· Because it was naïve patients (n=6)
· Because it was a different drug association (n=6)

Full-text articles excluded (n=3)
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Records screened
(n=810)

Additional records identified
through other sources

(n=0)

Records identified through
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Figure 1. PRISMA Flow chart of studies included.
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The patients enrolled in the studies ranged from 103 to 
1,666, with a total of 1,348 patients treated with 2-DR and 
2,680 with 3-DR. Precisely, of the 1,348 patients treated 
with 2-DR, 283 were treated with CAB/RPV, 733 with 
DTG/3TC and 332 with DTG/3TC or DTG/RPV (Table 1).  
The most used 3-DR were elvitegravir-DTG-raltegravir-
based triple drug regimens, TAF-based triple drug 
regimen, and DTG/abacavir/3TC.

Quality assessments were reported in Supplementary 
Table 1 and Table 2. Both observational and clinical 

studies had low risk of bias, except one clinical trials that 
showed some concerns [11].

The outcomes evaluated at week 96 of follow up are shown 
in Figure 2 and Table 2. Precisely, the RR of TF showed 
no difference in the 2-DR group compared to the 3-DR 
group (RR, 0.77; 95% CI, 0.53–1.13; P=0.182; Fig. 2), as 
well as VF (RR, 0.78; 95% CI, 0.48–1.29; P=0.341, Table 2), 
ADRLD (RR, 1.74; 95% CI, 0.73–4.17; P=0.215; Table 2) and 
the appearance of mutations conferring resistance (RR, 
2.48; 95% CI, 0.33–18.68; P=0.379; Table 2). Intermediate 
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Study
ID

DTG/3TC

Trujillo-Rodriguez et al. (2022)

Osiyemi et al. (2021)

De Socio et al. (2023)

Subtotal (I2=0.0%, P=0.564)

Treatment failure
2-DR vs. 3-DR  

Weight (%)

DTG/3TC or RPV

Fabbiani et al. (2021)

Subtotal (I2=.%, P=.)

CAB/RPV

Orkin et al. (2021)

Subtotal (I2=.%, P=.)

Overall (I2=58.8%, P=0.046)

Note: Weights are from random effects analysis

In favour of 2-DR In favour of 3-DR

0.187 1 5.34

5.92

27.81

11.13

44.85

29.85

29.85

25.30

25.30

100.00

RR (95% CI)

0.80 (0.19–3.38)

0.61 (0.41–0.90)

1.06 (0.40–2.79)

0.67 (0.47–0.94)

0.56 (0.40–0.78)

0.56 (0.40–0.78)

0.77 (0.53–1.13)

1.27 (0.81–1.99)

1.27 (0.81–1.99)

Figure 2. Forest plot of risk ratios of treatment failure in patients receiving two drug regimens or triple drug regimens.

Table 2. Summary of meta-analysis results in the achievemnt of the outcomes including only 96 weeks of follow up

Outcome No. of studies 
[ref]

No. of patients 
experimental/
control group

No. (%) of events 
experimental/
control group

RR 
(efficacy)

95% Confidence 
interval  

(efficacy)

P-value Heterogeneity test 
(I2, %; P)

Treatment failure 5 [10-13, 20] 1,128/2,237 117/350 0.77 0.53–1.13 0.182 58.8%, 0.046
Virological failure 6 [10-13, 20, 21] 1,223/2,491 22/65 0.79 0.48–1.29 0.341 0.0%, 0.919
Adverse drugs 
leading to 
discontinuation

5 [10-13, 20] 1,128/2,228 53/117 1.74 0.73–4.17 0.215 66.6%, 0.018

Appearance of 
mutation

3 [10, 11, 13] 686/680 3/0 2.48 0.33–18.68 0.379 0.0%, 0.631

RR, risk ratio.
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heterogeneity was observed analyzing TF (I2=58.8%, 
P=0.046) and ADRLD (I2=66.6%, P=0.018), while low 
heterogeneity was observed analyzing VF (I2=0%, P=0.919) 
and appearance of mutations conferring resistance (I2=0%, 
P=0.631). Also considering only the 3 clinical trials there 
were no differences in TF, VF (Table 3), but we founded a 
higher RR in ADRLD in patients underwent to 2-DR (RR, 
3.38; 95% CI, 1.58–7.24; P=0.002). No small-study effect 
was observed (Egger test, P=0.570) (Fig. 3).

DISCUSSION

Today, 2-DR is an option that clinicians increasingly use 
in their antiretroviral treatment strategy. These regimens 
have been extensively studied in trials compared with 
3-DR, both in naïve and experienced PLWH who have 
achieved viral suppression. In some cases, 2-DR affords a 
metabolic improvement or, in other cases, a reduction in 
pharmacokinetic interactions or a better tolerability.  
In some cases, the adherence can also be improved using 
the dual long-acting regimen, which takes advantage of 

bimonthly administration in vials rather than daily oral 
administration. The assumption is naturally that 2-DR 
guarantee similar long-term efficacy and tolerability of 
3-DR.

Although the data on the tolerability and efficacy at 48 
weeks of the switch to dual were robust, the optimal 
selection of agents for 2-DR and the long-term efficacy and 
tolerability remain open questions. The aim of our meta-
analysis was to evaluate if 2-DR and 3-DR show similar 
long term (96 weeks) efficacy and tolerability, by analyzing 
studies comparing 3-DR with INI-based 2-DR, currently 
recommended by guidelines. The references considered 
in the discussion and not in the analysis included studies 
that didn’t fit our inclusion criteria or included duplicated 
data. In every case, considering their scientific impact, we 
decided to include them in the discussion.

In a long-term follow-up, when compared to 3-DR in 
virosuppressed PLWH, the switch to dual therapy showed 
the same rate of efficacy, expressed as treatment and 
virological failures and development of viral mutants. 
Moreover, the two strategies showed also a similar 
tolerability, expressed as a rate of adverse drug reactions 
leading to discontinuation.

Analyzing data from the literature, it is clear that in the 
case of switch in stable experienced PLWH with achieved 
viral suppression, there is no difference between a 2-DR or 
3-DR, but the majority of the studies evaluated the data at 
week 48 of treatment. In a recent 2020 review, Cento and 
Perno evaluated the role of DTG/3TC 2 vs. 3-DR in a series 
of studies [22]. They concluded that 2-DR was an excellent 
alternative to the classic 3-DR in already virosuppressed 
PLWH, both in terms of efficacy and tolerability.

In a more recent work Libre et al. analyzed the results 
of the randomized SALSA trial, which compared 
virosuppressed patients who switched to DTG/3TC to 
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Table 3. Summary of meta-analysis results in the achievemnt of the outcomes including only clinical trials

Outcome No. of studies 
[ref]

No. of patients 
experimental/
control group

No. (%) of events 
experimental/
control group

RR 
(efficacy)

95% Confidence 
interval  

(efficacy)

P-value Heterogeneity test 
(I2, %; P)

Treatment failure 3 [10, 11, 13] 686/689 77/93 0.86 0.48–1.54 0.608 65.7%, 0.054
Virological failure 3 [10, 11, 13] 686/680 10/13 0.82 0.36–1.86 0.635 0.0%, 0.498
Adverse drugs 
leading to 
discontinuation

3 [10, 11, 13] 686/680 29/8 3.38 1.58–7.24 0.002 0.0%, 0.758

Appearance of 
mutation

3 [10, 11, 13] 686/680 3/0 2.48 0.33–18.68 0.379 0.0%, 0.631

RR, risk ratio.
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Figure 3. Funnel plot of treatment failure at 96 weeks. 
RR, risk ratio.
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those who remained on 3-DR [23]. The authors concluded 
that switching to DTG/3TC was non-inferior to continuing 
current antiretroviral regimen (CAR) for maintaining 
virologic suppression at week 48. No resistance 
supporting the efficacy, good safety, and high genetic 
barrier of DTG/3TC was observed. In a recent real-life 
study, Lagi et al. compared DTG/RPV and DTG/3TC 
regimens in PLWH, who switched from a standard three-
drug regimen [24]. This study showed that, in clinical 
practice, a two-drug regimen with DTG/3TC or DTG/RPV 
is characterized by a low discontinuation rate and VF in 
virologically suppressed PLWHs switching from a non-
nucleoside reverse transcriptase inhibitor-based three 
antiretroviral drug regimen. Another recent Spanish work 
analyzed the comparison between the DTG/3TC regimen 
and the 3-DR based on TAF/FTC/bictegravir (BIC) in a 
retrospective real-life study that enrolled both naive 
and experienced patients [25]. The authors concluded 
that 2-DR showed non-inferiority in terms of virological 
effectiveness versus 3-DR. Additionally, the durability 
and safety of 2-DR were confirmed to be similar to 3-DR. 
Moreover, Van Wick et al. in the Tango study analyzed 
also the metabolic impact of the switch to 2-DR: switching 
from 3- or 4-drug TAF-based regimens to DTG/3TC 
could improve metabolic parameters, particularly when 
switching from boosted regimens [26]. This is also due 
to the greater efficacy of integrase inhibitors, like DTG, 
which ensure a high genetic barrier and therefore a 
good durability in different combinations of antiretroviral 
regimens [27].

Regarding DTG/RPV, the Sword studies demonstrated 
good efficacy and tolerability of this regimen versus the 
3-DR [28]. DTG/RPV was non-inferior to CAR over 48 
weeks in participants with HIV suppression and showed a 
safety profile consistent with its components. The results 
support the use of this 2-DR to maintain HIV suppression. 
Another Spanish multicenter study evaluated the efficacy 
and tolerability of this regimen in real life in the switch 
strategy [29]. The authors highlighted that this study 
confirms the effectiveness, tolerability and safety of 
DTG/RPV in real-world clinical practice in a different 
population from clinical trials, with many years of HIV 
infection, low CD4+ nadir, several previous treatment 
lines, more than half with VFs, and one-third diagnosed 
with AIDS. The switch to DTG/RPV was safe, with few 
discontinuations due to adverse effects. Modifications 
of the lipid and liver profiles were favorable. There were 
no relevant changes in kidney function. Regarding the 
CAB/RPV regimen, it is a new type of administration with 

long-latency intramuscular injections which represent 
a revolution from a posological point of view. The Solar 
study compared CAB/RPV with the 3-DR gold standard 
(TAF/FTC/BIC) [30]. These data support the use of long-
acting CAB/RPV, dosed every 2 months, as a complete 
antiretroviral regimen that has similar efficacy to a 
commonly used integrase strand transfer inhibitor-based 
first-line regimen, while addressing unmet psychosocial 
issues associated with daily oral treatment. The data 
were also confirmed at 96 weeks with the atlas-2 study, in 
which the authors concluded that long-acting CAB/RPV, 
dosed every 8 weeks, had non-inferior efficacy compared 
with a posology of every 4 weeks through the 96-week 
analysis, with both regimens maintaining a high levels 
of virological suppression [31]. All these results show 
the durable safety, efficacy and acceptability of dosing 
long-acting CAB/RPV monthly and every 2 months as 
maintenance therapy for people living with HIV-1.

Considering the data from the literature, dual therapies 
have shown good efficacy and tolerability both in trials 
and in real-life experiences. The present systematic review 
and meta-analysis confirmed these data also considering 
the drugs available today and a long-term follow-up

Although no significant differences were observed in 
the present study between the dual therapy and triple 
drug regimen groups, considering only the 3 clinical 
trials [10, 11, 13], the patients in 2-DR showed a tendency 
to have higher rate of adverse drug reactions leading to 
discontinuation (RR, 3.38; 95% CI, 1.58-7.24; P=0.002, 
Supplementary Fig. 1). For the Orkin trial that used 
CAB/RPV as two drug regimen, the use of an injectable 
form could have determined an increase in ADRLD [11]. 
The other two studies, Osiyemi et al. [10] and Trujillo-
Rodriguez et al. [13], used DTG/3TC, but only in the first 
ADRLD appear higher in two drug regimens compared to 
three drug regimens. However, we underline that in the 
present meta-anaysis we defined as ADRLD all adverse 
reactions that resulted in discontinuation, whether or not 
they were attributed to the drug. In the Osiyemi study, 
at 96 weeks there were 14 total ADRLD in the DTG/3TC 
arm, but only 4 were attributed to the drug, and 4 ADRLD 
in the TAF-based regimens, but only 1 was attributed to 
the drug [10]. Moreover, it is important to note that those 
included in the DTG/3TC arm were transitioning from a 
three drug regimen, whereas those included in the three-
drug regimen arm continued a TAF-based regimen: it 
probably resulted in an increase in ADRLD in patients with 
two drug regimen.
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The principle of tailoring always applies to optimize 
treatment choices for the individual patient. Overall, from 
the literature data, dual therapy appears to be comparable 
to the 3-drug regimens in virosuppressed PLWH on switch. 
This may give clinicians greater guidance in the possibility 
of simplifying ongoing 3-drug regimens if necessary. 
At the same time the long-term management of PLWH 
is more complex, and to optimize it, clinicians have to 
evaluate more insidious parameters that escape normal 
clinical practice. In the long term, it will be interesting 
to evaluate not only the efficacy and tolerability, but 
the ability of 2-DR to allow pharmacological saving 
that has clinical significance and not just merely the 
economic advantage. On the other hand, it is necessary 
to understand whether the adoption of one fewer drug 
in the regimen guarantees similar effectiveness of 3-DR 
on the reservoir in the long-term follow-up. Otherwise, 
an eventual low-level viral replication could be associated 
with higher inflammatory potential with a greater risk of 
a comorbidity and a negative impact on the long-term 
prognosis of patients.

In conclusion, our meta-analysis was on 2-DR compared 
to 3-DR in experienced patients with a follow-up of at 
least 96 weeks. Overall, no differences in efficacy and 
tolerability were highlighted between the two regimens. 
This supports the use of 2-DR in simplification schemes 
for virosuppressed PLWH.
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