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ABSTRACT
Background Current antiretroviral regimens have, for 
the most part, achieved optimal antiretroviral efficacy 
and tolerability, transforming HIV infection from a deadly 
disease into a manageable chronic condition. However, 
adherence to daily oral drug intake remains an issue, 
as it is the most important determinant for sustained 
viral suppression and prevention of the emergence of 
drug- resistant viral strains. The long- acting injection 
antiretroviral cabotegravir and rilpivirine combination, a 
novel drug delivery approach, is about to revolutionise the 
therapy for people living with HIV. In this protocol, we aim 
to generate a clinically useful summary of the interventions 
based on their efficacy.
Methods and analysis We searched the literature for 
eligible studies published from inception up to 16 August 
2022 through PubMed, EMBASE, Cochrane Library, 
Scopus and  ClinicalTrials. gov. Two methodologically 
trained researchers will select the qualified studies for 
data extraction independently. Cochrane Risk of Bias tool 
will be used to assess the risk of bias in included studies. 
Statistical heterogeneity will be computed by Cochrane 
X2 and I2 tests. Sensitivity analysis will be conducted to 
evaluate the stability of the results. Publication biases 
will be evaluated by Begg’s and Egger’s tests. The 
quality of evidence will be assessed by the Grading 
of Recommendations Assessment, Development and 
Evaluation system. The RevMan V.5.3 and Stata V.14.0 
software will be applied for statistical analyses.
Ethics and dissemination Ethical approval will not be 
required for this systematic review because the data used 
are not linked to the individual patient. The results of this 
review will be disseminated by being published in a peer- 
reviewed journal.
PROSPERO registration number CRD42022310414

INTRODUCTION
June 2021 marked the 40th anniversary of the 
first description of AIDS.1 Despite scientific 
and programmatic progress, the end of AIDS 
is not in sight.1 Even before the coronavirus 
disease (COVID- 19) pandemic, progress in 

the global AIDS response was not on track 
to reach the 2020 UNAIDS HIV targets.2 The 
Joint United Nations Programme on HIV/
AIDS (UNAIDS) estimates that in 2019, 
38 million persons worldwide were living with 
HIV, 1.7 million became newly infected, and 
690 000 died with HIV disease.3

Antiretroviral therapy (ART) improvements 
have helped reduce HIV- related mortality 
substantially.4 5 To sustain viral suppression, 
current guideline- recommended first- line 
treatments for HIV- 1 mandate lifelong daily 
adherence to oral regimens.6 The oral daily 
intake of antiretroviral drugs is a burden, 
which may present physical, emotional and 
logistical challenges for people with HIV 
(PWH)7–10 and lead to substantial patient 
non- adherence.11 Non- adherence can predis-
pose to the emergence of drug- resistant HIV 
strains, treatment failure and disease progres-
sion.4 12 13 Simplified regimens for the treat-
ment of HIV- 1 infection may increase patient 
satisfaction and facilitate adherence.

Being developed as potential alternatives 
to pill- based treatment regimens for HIV, 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This protocol followed the Preferred Reporting Items 
for Systematic Review and Meta- Analysis Protocols.

 ⇒ Search and screening will cover an extensive range 
of publications.

 ⇒ Each process of initial screening, data extraction 
and quality evaluation will be performed by two in-
dependent reviewers to minimise potential bias.

 ⇒ The exclusion of papers not published in English 
may mean those important additional findings are 
missed.

 ⇒ This review only includes randomised controlled 
trials therefore may ignore some studies of other 
types.
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long- acting (LA) ART provide the convenience of reduced 
dosing frequency and may be beneficial or improve the 
quality of life for individuals with pill fatigue or concerns 
about disclosure of HIV status or stigma associated with 
daily oral medication.14

Cabotegravir (CAB) is a novel integrase strand transfer 
inhibitor (INSTI) and structural analogue of dolute-
gravir.15 16 Rilpivirine (RPV) is a non- nucleoside reverse 
transcriptase inhibitor (NNRTI) first approved in an oral 
tablet formulation in 2011.17 18 In January 2021, long- 
acting injection (LAI) formulations of the INSTI CAB 
and the NNRTI RPV were approved by the Food and 
Drug Administration (FDA). This combination can be 
used to replace an existing oral antiretroviral regimen 
in people with HIV with sustained viral suppression for 
3–6 months (optimal duration is not defined), who have 
good adherence and engagement in care, no baseline 
resistance to either medication, no prior virological fail-
ures; who do not have active or occult hepatitis B virus 
(HBV) infection (unless the patient also is receiving an 
HBV active regimen); who are not pregnant or plan-
ning on becoming pregnant; and who are not receiving 
medications with significant drug interactions with oral 
(during lead- in or bridging therapy) or injectable CAB 
or RPV.

In the past few years, the combination of CAB and 
RPA has made some breakthroughs in the treatment and 
prevention of HIV,19–23 however, there are still challenges 
in applying them to the real world. Key outstanding ques-
tions include management of patient compliance, special 
populations, virological failure and drug resistance. 
Therefore, this systematic review aims to summarise the 
available evidence on the safety and efficacy of LAI CAB 
and RPA in adults with HIV- 1 infection, to give reference 
for clinical work.

Objective
The objective is to estimate the safety and efficacy of LAI 
CAB and RPV in adults with HIV- 1 infection.

Review question(s)
1. What is the efficacy of LAI CAB and RPV for maintain-

ing HIV- 1 suppression compared with standard oral 
antiretroviral drugs?

2. How is the security?
3. Can the patient tolerate it?
4. Which regimen is better to inject every 4 weeks (Q4W) 

or every 8 weeks(Q8W)?

METHODS AND ANALYSIS
Protocol registration and reporting
This is a protocol that was registered in the PROSPERO. 
This systematic review and meta- analysis will be reported 
based on the Preferred Reporting Items for Systematic 
Review and Meta- Analysis (PRISMA) statements.24 It will 
be performed following the recommendations of the 
Cochrane Handbook.

Search strategy
We will search the literature through PubMed, EMBASE, 
Cochrane Library, Scopus and  ClinicalTrials. gov. Detailed 
information is provided in online supplemental table S1. 
All the English publications until 17 August 2022 will be 
searched without any restriction of countries or article 
types. Medical Subject Headings terms combined with 
free- text words, including ‘HIV’, ‘AIDS’, ‘Cabotegravir’, 
‘Rilpivirine’, ‘Cabotegravir and Rilpivirine’ were searched. 
Additionally, Google Scholar databases will be screened 
for grey literature and manual searches will be performed 
by hand- searching reference lists of included studies and 
previous reviews. Searches will be conducted by two inde-
pendent investigators (YW and HY) using keywords and 
any discrepancies will be resolved by a third investigator 
(LL)—also in a blinded fashion. Reference lists of all 
selected articles will be screened independently to iden-
tify additional studies left out in the initial search. The 
search strategy that will be used for PubMed is reported 
in table 1. We will modify our search strategy to suit each 
database. We will update the search 6 months ahead of 
publishing the systematic review paper. All results will be 
managed by EndNote software. Duplicate records will be 
recognised and removed.

Eligibility criteria
Inclusion criteria based on PICOs (Cochrane standard) 
are:

P (participants or population)
Adults with HIV- 1 infection (as diagnosed by a clini-
cian, or using any recognised diagnostic criteria) will be 
included.

I (intervention)
The main intervention was the intramuscular injection of 
LA CAB and RPV, regardless of the frequency of injection 
and duration of treatment. Studies comparing LAI CAB 
and RPV formulations with any pair of the conventional 
oral ART regimens will be included.

C (comparison)
The control groups receive oral ART.

O (outcome)
The outcome measures of interest were the efficacy and 
safety of the combination regimen (as defined in the 
online supplemental material). Primary efficacy outcomes 
are the percentage of participants with virological success 
(plasma HIV- RNA<50 copies per millilitre (C/mL)), 
virological failure (HIV RNA≥50 C/mL) and confirmed 
virological failure (HIV- 1- RNA levels≥200 C/mL) at week 
48 or 96 as per FDA Snapshot Algorithm. Primary safety 
outcomes include frequencies of any adverse events 
(AEs), serious AEs and AEs- related withdrawal. Secondary 
outcomes include incidence and severity of laboratory 
abnormalities, incidence of treatment- emergent geno-
typic and phenotypic resistance, mean plasma CAB and 
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RPV concentrations, treatment satisfaction and change in 
CD4+ T cell counts from baseline.

S (study design)
Randomised controlled trials (RCTs) will be included.

Exclusion criteria
Studies that meet the following criteria will be excluded:

 ► Irretrievable full- text articles or studies not in English;
 ► Studies without specific data;
 ► Review articles;
 ► Non- RCTs studies;
 ► Studies for HIV pre- exposure prophylaxis rather than 

treatment.

Study screening and selection
Two independent investigators (YW and HY) will evaluate 
studies according to title and abstract and the chosen 
full texts that comply with the inclusion criteria will be 
entered for full- text review. When there are conflicts, they 
will be resolved by the third author (LL). We will note 
the reasons for all excluded studies. A PRISMA flow chart 
(figure 1) will be drawn to present the whole process of 
study selection.24

Data extraction and quality assessment
Data from the included studies will be extracted inde-
pendently by two authors (YW and HY) using a predefined 
data extraction form constructed and standardised before 
being applied (online supplemental table S2). Disagree-
ments will be resolved by discussion or consensus with a 
third reviewer (XLi). After completing the data extraction 
phase, the results of the included papers will be catego-
rised and summarised in online supplemental table S3.

Two reviewers (XLi and XLiu) will independently 
assess the risk of bias based on the following domains 

from recommendations from the Cochrane handbook: 
(1) Adequate sequence generation; (2) Allocation 
concealment; (3) Blinding of participants and personnel; 
(4) Blinding of outcome assessment; (5) Incomplete 
outcome data and how it was addressed; (6) Selective 
reporting of the outcome; (7) Any other biases.25 Results 
of the bias assessment will be presented in a figure and 
a graph indicating low, high or unclear risk of bias for 
each of the seven items in each trial. Sensitivity analysis 
will be conducted based on the bias assessment to assess 
the robustness of the results.

Statistical analysis
After completing the data extraction phase, the 
results of the included papers will be categorised and 
summarised in online supplemental table S3. For the 
meta- analysis, we will calculate the risk ratio for binary 
outcomes and weighted mean difference for contin-
uous outcomes, with a 95% CI. All statistical analyses 
will be performed using RevMan V.5.3 and Stata soft-
ware (V.14.0).

Publication biases will be evaluated by Begg’s and 
Egger’s tests. Statistical heterogeneity will be computed by 
Cochrane X2 and I2 tests; an I2<50% suggests low hetero-
geneity, based on which the fixed effect model will be 
employed; an I2>50% indicates significant heterogeneity, 
based on which a random effect model will be used.26 27 In 
the case of high heterogeneity, we will conduct subgroup 
analysis according to the region of the studies, age, stage of 
the subjects, types of treatments and different outcomes. 
We will evaluate the credibility of the subgroup analysis 
in terms of the guidance. If there is enough research, 
meta- regression will be performed to clarify the source 
of heterogeneity. We will also use sensitivity analysis to 
explore the source of heterogeneity, when necessary; if 
heterogeneity still exists, the descriptive analysis will be 
used to explain the results.

Two subgroup analyses will also be performed:
The first is to assess if an injection of different doses 

and injection schedules (eg, Q4W or Q8W injection) 
produces different therapeutic effects; the second is to 
investigate whether CAB and RAP injections are equally 
effective among different patient groups (ART- naive or 6 
months of uninterrupted ART).

Confidence in cumulative evidence
The most distinct feature of evidence- based medicine is 
to grade the quality of evidence to quantify the reliability 
of research results. The quality of evidence from meta- 
analyses will be rated by the Grading of Recommenda-
tions Assessment, Development and Evaluation system,28 
which uses study design as the starting point and then 
addresses five reasons to possibly rate down the quality 
of evidence (expressed by reducing scores) and three 
reasons to possibly rate up the quality (expressed by 
adding points).

Figure 1 Flow chart of study selection.

https://dx.doi.org/10.1136/bmjopen-2022-063089
https://dx.doi.org/10.1136/bmjopen-2022-063089
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Patient and public involvement statement
As this is a protocol for a systematic review, patients were 
not directly involved in the design of this study.

DISCUSSION
This study will review and summarise the clinical trial 
evidence so far; evaluate the safety and effectiveness of 
LAI CAB and RPV; analyse the pharmacokinetic charac-
teristics, any AEs and treatment satisfaction; and discuss 
the practicability of special populations.

To minimise potential bias, each process of initial 
screening, data extraction and quality evaluation will 
be performed by two independent reviewers. When the 
initial screening, data extraction and quality evaluation 
opinions are inconsistent, the third party can discuss and 
solve. Before the meta- analysis, strict and unified inclu-
sion criteria and data extraction criteria were formulated 
to reduce the heterogeneity among studies, but the exis-
tence of heterogeneity should be acknowledged even 
so. If there was significant heterogeneity among studies, 
subgroup analysis and meta- regressionn (included age, 
sex at birth, body- mass index category, years since HIV 
infection, years since ART, the baseline of CD4+ T counts 
and HIV RNA levels, duration the of previous CAB plus 
RPV LA exposure and injected doses) were used to 
explore the source of heterogeneity. Finally, the exclu-
sion of papers not published in English and non- RCTs 
studies may mean those important additional findings 
are missed. If amendments are needed, we will update 
our protocol to include any changes in the whole process 
of research.

In summary, this review study will produce robust data 
on the safety and efficacy of LAI CAB and RPV in adults 
with HIV- 1 infection. These findings may provide more 
guidance for clinicians in the treatment of HIV.

Ethics and dissemination
There are no ethical issues related to this study. This 
article does not contain any studies with human partici-
pants or animals performed by any of the authors because 
this is a protocol for a systematic review relying on primary 
studies. The results of our research will be published in a 
peer- reviewed journal.
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