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Introduction

Triple combination antiretroviral therapy (cART) 
recommended by WHO changed the progression of 
HIV infection, which has made HIV become a chronic 
manageable disease1. To a certain extent, it was the 

key of patients to reduce mortality and improve the 
quality of life for quite a long time. The addition of 
antiretrovirals to cART was no enhanced effective-
ness2. In contrast, prolonged standard cART has sig-
nificant challenges due to the drug-drug interactions, 
cumulative phytotoxicity, pill burden, resistance, and 
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suboptimal adherence, which might result in treatment 
modification or interruption. To reduce pill burden and 
drug exposure, developing a more simplified strategy 
is necessary3-5.

Dolutegravir (DTG) was one of the first fixed-dose, 
single-tablet dual therapy regimen approved by the 
FDA (USA). The dual therapy regimens composed 
DTG (50 mg) and plus rilpivirine (RPV, 25 mg) or lami-
vudine (3TC, 300 mg), which the official recommends, 
the evidence was mainly based on GEMINI-1/26,7 and 
SWORD-1/28,9. Meanwhile, in real-world observational 
studies, switched to a two-drug regimen of DTG in 
cART-experienced patients have high rates of virologi-
cal suppression10-13. These results support the dual 
regimens of DTG and plus RPV or 3TC14,15, and both 
regimens indicated the same effect16.

To evaluate the efficacy and safety of a simplified 
regimen, we compared the difference between DTG 
with PRV or 3TC and triple cART in treatment-naïve and 
treatment-experienced patients. Previous to this study, 
a meta-analysis showed that raltegravir (RAL)-based 
dual therapy, other integrase inhibitors (INIs), has dem-
onstrated similar effects as the traditional three-drug 
regimen17. Therefore, we conducted a meta-analysis to 
provide more evidence supporting DTG-based simpli-
fied therapy.

Methods

Data sources and searches

Systematic searches included all of the literature re-
garding DTG of English, published in PubMed, Embase, 
Cochrane Library, and Web of Science databases (up 
to July 2020). To evaluate the efficacy and safety of 
dual therapy, we considered all randomized controlled 
trials (RCTs).

All database searches will be based on the combina-
tion of subject words and free words and will be ad-
justed according to the specific database. The following 
keywords were used: “DTG,” “rilpivirine,” “lamivudine,” 
and “dual therapy.”

Study selection and data extraction

RCTs compared dual cART with triple cART in treat-
ment-naïve or treatment-experienced people living 
with HIV/AIDS (PLWHA) (age more than 18 years old) 
and evaluated at least one outcome of effective and/
or safety. The dual cART included only DTG/RPV or 
DTG/3TC, because this dual cART was WHO 

recommended18. Studies with the following character-
istics were excluded: (1) non-randomized studies, 
reviews, letters, observations studies, cohort studies, 
and retrospective studies; (2) in vitro model and ani-
mal test; (3) age younger than 18 years old; (4) preg-
nant; and (5) repetitive publish data. If the same study 
were overlapped in multiple publications, only the 
most complete or most recent literature was included 
in the present study.

The primary outcome from each trial was selected to 
undetectable HIV-RNA (plasma HIV-1 viral load [VL] < 50 
copies/mL). Secondary outcomes of interest included 
CD4 T cell counts, lipids, and the measure of safety were 
any adverse events (AEs) and AEs ≥ grade 3 (3 = severe, 
4 = potentially life-threatening, 5 = death).

After removal of duplicates, all studies identified in 
the search were screened by title and abstract by two 
independent reviewers (YS and XT), then full-texts 
were reviewed to determine eligibility. All the incon-
gruity was resolved by group discussion arbitration. 
Data extracted included: (1) research characteristics 
(author, years of publication, study design, follow-up, 
and sample size); (2) patient demographics (age, sex, 
and ethnicity) and baseline characteristics (CD4T cell 
counts, VL, and lipids); and (3) results at the end of 
the study.

Risk of bias assessment

The risk of bias was evaluated by Cochrane 
Collaboration tool (Cochrane Handbook for Systematic 
Reviews of Intervention, version 5.1.0). Assessed risk 
of bias included six specific domains: sequence gen-
eration, allocation concealment, blinding, incomplete 
data, selection outcome reporting, and other possible 
biases. The risk of bias in each domain was judged as 
“low risk,” “high risk,” or “unclear risk,” with the last 
category bias indicating either lack of information or 
uncertainty over the potential source of bias.

Data analysis

Triple cART was used as the control group in this 
meta-analysis. We assessed efficacy using the risk 
difference (RD) for dichotomous outcomes, mean dif-
ference (MD) for continuous outcomes, and 95% con-
fidence interval (CI). By combined studies to obtain the 
difference of the overall estimate, if the difference was 
> 0 favored dual cART.

For those eligible trials that had monotherapy arm or 
dual therapy arm or triple therapy arm within the same 
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study, we only collect data of qualified arm. Considering 
some data were incomplete or not reported uniformly, 
the Mantel–Haenszel method may be less satisfactory 
in this context. Therefore, according to the clinical reg-
istration number in the articles, we searched the de-
tailed results of the study in the clinical trial registry 
center. Due to the missing virological data caused by 
discontinued study (that is, loss of follow-up, treatment 
dropout, AEs, or death), which is a certain influence on 
the judgment of the results. So, if virologic data  with 
more than 10% of missing data than the per-protocol 
population was used, the intention to treat exposed 
population was otherwise applied. Patients with no vi-
rological data will be excluded when analyzing the 
virological suppression effect of dual cART versus tri-
ple cART. Therefore, we included the analysis that may 
be slightly different from the results of the published 
articles.

To reduce heterogeneity, in studies with predefined 
subgroups, we performed subgroup analysis including 
female and male, age ≥ 50 years and < 50 years, dif-
ferent level CD4T cell counts, VL ≥ 100,000 copies per 
ml and < 100,000 copies per ml, treatment-experi-
enced and treatment-naïve, and the class of the dual 
cART arm.

Statistical analysis of heterogeneity using 
Cochrane’s Q test, depending on I2 statistic and 
P value. If the test results were P ≥ 0.10 and I2 ≤ 50%, 
using the fixed-effect model for homogenous studies, 
in contrast, using the random-effect model for non-
homogenous studies. To test whether the primary 
outcome may be influences, sensitivity analysis was 
conducted using the leave-one-out method, that is, 
iteratively removing one study each time and repeat-
ing the analysis. We also mutual transformation by 
the use of the fixed-models or random-effects models 
to test the stability of the primary result. Due to the 
insufficiency of studies or reported data, preliminary 
analysis of subgroup and sensitivity was not per-
formed. Funnel plot was used for the primary end-
point analysis.

All data analyses were performed with Review 
Manager 5.4 (Cochrane Collaboration, London, UK).

Results

The flow chart summarized the detailed retrieval steps 
(Fig. 1). A  total of 746 potentially relevant studies from 
four databases were selected by the initial screening. By 
screening titles, abstracts, and full texts, seven eligible 
studies were included in this systematic review6,7,9,19-22.

Study characteristics

The main features of the included studies are sum-
marized in table 1. Of 4852 patients who were random-
ized in the seven eligible studies (6 RCTs), 2423 
participants were allocated to receive dual cART, and 
2429 served as triple cART. Six studies combined DTG 
and 3TC6,7,19-22, and one study combined DTG and 
RPV9. Meanwhile, five studies included treatment-ex-
perienced patients9,19-22 and two studies included treat-
ment -naïve patients6,7.

All the studies were assessed at low risk of selec-
tion and reporting bias. Five articles were random-
ized and open-label trials9,19-22, we judged as “high 
risk” of the performance bias, and the other two stud-
ies were randomized and double-blind trials6,7. Two 
studies only reported partial outcomes20,22, we judged 
as “high risk” of the attrition bias, even if we visited 
the database of the clinical trial registry and viewed 
the original data, to incorporate these studies into 
other results analysis. Due to the baseline CD4, T cell 
counts were unequal in two groups of one study22, 
we judged as “high risk” of the other bias from one 
study. Risk of bias graphs in Supplementary material 
(Figs. S1 and S2) summarized methodological quality 
items.

Primary outcome

Comparative virological suppression of dual 
versus triple cART

The results of the meta-analysis indicated dual cART 
(DTG plus RPV/3TC) versus triple cART have equal 
effects. At 24  weeks, 1621  patients in dual cART 
(95.0%) versus 1633  patients in triple cART (95.4%) 
has viral suppression at 6 studies (RD, −0.00; 95% CI 
−0.02-0.01)7,9,19-22. Data from 5 studies included 
1561 (93.0%) patients in triple cART and 1577 (93.8%) 
in dual cART show same results at 48  weeks (RD, 
−0.01; 95% CI −0.02-0.01)7,9,20-22. Moreover, one study 
followed up to 96 weeks6, the data indicated that the 
results were consistently in agreement (RD, −0.01; 95% 
CI −0.03-0.00) (Fig. 2).

A sensitivity analysis of the primary outcome was 
stable and reliable, which were not affected by the 
leave-one-out method, random-effects model, or fixed-
effects model.

Pre-specified subgroup analyses showed that the 
results did not vary considerably among baseline 

N
o

 p
ar

t 
o

f 
th

is
 p

u
b

lic
at

io
n

 m
ay

 b
e 

re
p

ro
d

u
ce

d
 o

r 
p

h
o

to
co

p
yi

n
g

 w
it

h
o

u
t 

th
e 

p
ri

o
r 

w
ri

tt
en

 p
er

m
is

si
o

n
 �o

f 
th

e 
p

u
b

lis
h

er
.  


©

 P
er

m
an

ye
r 

20
21



AIDS Reviews. 2018;20

136

characteristics (sex, age, ethnicity, CD4T cell counts, 
VL, treatment, and dual regimen) (Fig. 3).

Secondary outcomes

Comparative CD4T counts, lipids, and safety 
of dual versus triple cART

Only four studies contribute to the changes of CD4T 
cell counts analysis among these studies7,9,20,21. Two 
of four studies use the median to express the average 
CD4T cell counts20,21. To efficient merging, we have 
converted the median and IQR into mean and SD23,24. 
Dual cART was a significantly higher recovery of CD4T 
cell counts than triple cART at 48 weeks, but there was 
no significant statistical difference between the two 
regimens (MD, 10.49; 95% CI −0.30-21.27) (Fig. 4).

Four of the seven studies reported the changes from 
baseline in lipids7,9,20,21. Since some articles did not 
report detailed changes in lipid levels, we visited the 

database of the clinical trial registry by the registration 
number provided in the articles, and some studies data 
were transformed. We used the random-effect model 
because there was significant heterogeneity of lipids 
levels between the two regimens (P ≤ 0.001, I2 ≥ 85%). 
The results show that, compared to controls, total cho-
lesterol (MD, 0.04; 95% CI −0.39-0.47), HDL choles-
terol (MD, 0.03; 95% CI −0.05-0.10), LDL cholesterol 
(MD, 0.07; 95% CI −0.18-0.31), and triglycerides (MD, 
−0.10; 95% CI −0.28-0.09) were no significant different 
in dual cART (Fig. 5).

Six articles contained the results of safety entered 
the meta-analysis6,7,9,19-21. According to model diag-
nostics, the random-effect model was used for safety 
outcomes of any AEs (P  =  0.004, I2 = 74%), and the 
fixed-effect model was used for safety outcomes of 
AEs grade ≥  3 (P  =  0.17, I2  =  38%). There was no 
significant difference in any AEs (RD, 0.01; 95% CI 
−0.04-0.06) and AEs of grade ≥ 3 (RD, 0.00; 95% CI 
−0.01-0.02) between the two groups (Fig. 6).

Figure 1. Flow diagram: study screening process.
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Publication bias

Funnel plot was performed to evaluate the publica-
tion bias of the studies in this meta-analysis. The funnel 
plot of seven studies compared dual cART with triple 
cART shows symmetrical, which indicated a lower pos-
sibility of publication bias, and reliable (Supplementary 
material: Fig. S3). However, since the small number of 
studies, such bias could not be entirely ruled out.

Discussion

The major findings of this meta-analysis can be sum-
marized as follows, DTG-based dual cART was non-
inferior to triple cART in the efficacy of virological 
suppression. In subgroups, results were consistent 
between treatment-naïve, treatment-experienced, high 
baseline VL (VL ≥ 100,000 copies per ml), or low base-
line CD4T cell counts (o 200  cells per μl). Moreover, 
the same result of CD4T cell counts recovery, changes 

in lipids from the baseline, and AEs in both regimens. 
These findings support the use of dual regimens, com-
posed of DTG and RPV or 3TC, in treatment-naïve and 
treatment-experienced PLWHA.

The classical standard regimens, two nucleoside 
reverse-transcriptase inhibitors plus third core drug, 
are falling into the predicament, especially in patients 
with poor therapeutic outcomes. The addition of DTG 
made the antiretroviral regimen break away from the 
predicament and optimize treatment further. DTG-
based triple cART versus the traditional regimens dem-
onstrated non-inferior, more effective, or fewer 
discontinuations25-27. However, in fact, long-term use of 
multiple antiretrovirals so that they are unable to toler-
ate and overcome the pain of psychological and physi-
cal. To improve adherence and avoid drug exposure, 
clinicians have been constantly trying how to simplify 
the regimens. Dual cART and monotherapy containing 
DTG are emerged as the times required. However, the 
monotherapy showed that the major disadvantage of 

Figure 2. Forest plot of compared viral suppression with the two regimens.
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switching from treatment-experienced PLWHA28-30. It 
seems that dual cART has become a unique choice. 
A  meta-analysis of dual cART contains PIs and RAL 
showed that the potential benefits included reduced 
toxicity, improved tolerability and adherence, and re-
duced cost31. An observational, retrospective study 
suggests that the comparable efficacy between 
RAL-  and DTG-based dual cART32, but DTG has a 
higher genetic barrier than RAL.

The meta-analysis showed that dual cART was no 
inferior virological suppression compared with triple 

cART at 24 weeks, 48 weeks, and 96 weeks. Whereas 
the RAL-based dual cART was superior to the triple 
cART at 24  weeks17, of note, we registrant patients 
were 4  times of this study. Sub-analysis, in different 
conditions at baseline, showed the same as achieving 
virological suppression than triple cART, especially in 
high VLs and lower CD4T cell counts patients, these 
results support the overall findings. However, the par-
ticipants with lower response and lower baseline CD4T 
cell counts in the dual cART should be interpreted with 
caution7. Besides, for the CD4T cell counts, dual cART 

Figure 4. Forest plot of compared CD4T cell counts recovery with the two regimens at 48 weeks.

Figure 3. Subgroup analysis according to baseline characteristics at 48 weeks.
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was more likely to promote the recovery than triple 
cART, unfortunately, but there were no significant sta-
tistical differences between the two regimens (MD, 
10.49; 95% CI −0.30-21.27). Sensitivity analysis proved 
that the results were stable and reliable, the funnel plot 
was also fundamentally symmetric. These results sup-
ported the evidence which DTG-based dual cART was 
suitable for PLWHA.

PLWHA during DTG treatment has been reported to 
gain weight, especially in treatment-naïve33. Moreover, 
a significant role of tenofovir alafenamide (TAF) over 
tenofovir disoproxil fumarate (TDF) increased the 
weight34. The regimen containing DTG and FTA showed 
increased body weight more significantly than the 
standard-care regimen (TDF plus emtricitabine [FTE] 
plus efavirenz [EFV])26. Similar results were observed 
in dual cART7. We found the changes in lipids at week 
48 were broadly favorable in two groups. Total choles-
terol, LDL cholesterol, and HDL cholesterol increased 
from baseline to week 48 in the dual regimen, whereas 

triglycerides decreased from baseline. TDF and TAF 
were not included in our dual regimen (DTG plus 
RPV/3TC), but they were one of the most common 
skeletons in the triple cART. The favorable lipid impact 
was obtained by replacing ritonavir-boosted protease 
inhibitors (PI/r) and EFV with RPV and INIs35, dual cART 
showed improved lipid profile15, which explained why 
not the difference in this meta-analysis results we ob-
served. It should be emphasized that when the drugs 
were administered after consumption of a moderate- or 
high-fat meal, the absorption of both DTG and RPV 
were increased, resulting in higher exposures36. 

Only analyzed limited classes of AEs (any AEs and 
AEs grade ≥  3), due to these studies did not clearly 
report the AEs types and inconsistent the evaluation 
criteria. Compared to controls, the occurrence of any 
AEs and AEs grade ≥ 3 in dual cART was no statistical 
significance. These results were similar to findings from 
RAL-based dual cART17. However, more patients dis-
continued treatment due to safety events in triple cART 

Figure 5. Forest plot of compared lipid changes with the two regimens at 48 weeks.
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compared with PI/s-based dual cART at 48  weeks37. 
Unfortunately, these studies did not provide a reason-
able solution strategy to this problem, the short-  and 
long-term AEs from dual cART.

This study has some limitations. Although we con-
ducted a meaningful subgroup analysis based on re-
ported articles, without public disclosure, dual therapy 
applies is still unknown, such as opportunistic infection, 
potential interactions of DTG with other drugs. Only one 
study reported adherence, we did not discuss the differ-
ences in adherence at both regimens, but the adherence 
in dual cART was higher than triple cART17. Moreover, 
compared to atazanavir, darunavir, efavirenz, or RAL, the 
discontinuation rate was lowest for DTG38. Virologic non-
inferiority is the main endpoint for simplification therapy, 
not the only endpoint, as virologic non-inferiority alone is 
not a benefit39. It was not currently recommended for 
switching to dual cART for all patients. Further supple-
mentary data demonstrate that dual cART strategies 
provide adequate efficacy and safety in the long term.

Conclusion

In this review, the effects of dual cART appear to be 
non-inferiority to triple cART, in treatment-naïve or treat-
ment-experienced adults with HIV-1 infection. This find-
ing favors strong support for current consensus 
guidelines recommended DTG-containing dual cART 
as first-line treatment.
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Figure 6. Forest plot of compared AEs with the two regimens. A: any AEs; B: AEs grade ≥ 3.
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