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1 Introduction  

The scale-up of antiretroviral therapy (ART) has resulted in substantial reductions in HIV-related 

morbidity and mortality worldwide.1 With more people living with HIV receiving ART and improved early 

detection of virological failures through better virological monitoring in resource limited-settings, there 

is a substantially larger number of patients needing to switch to second-line and subsequent ART 

regimens.2-5 The selection of optimal second-line ART has important clinical, public health and 

programmatic implications. Most ART programmes in low- and middle- income settings follow the World 

Health Organization (WHO) ART guidelines that emphasize a public health approach to ART delivery.6 

Nevertheless, national guidelines may differ in their choice of second-line regimens according to 

economic status and capacity.7  

The 2016 consolidated guidelines on the use of antiretrovirals for treating and preventing HIV were the 

first to be informed on the basis of clinical trials rather than expert opinion.8,9 A network meta-analysis 

of four randomized controlled trials (RCTs) and one cohort provided evidence in support of the use of a 

second-line ART regimen that comprises a ritonavir boosted protease inhibitor (PI/r) plus two NRTIs. 

Heat-stable fixed-dose combinations of ritonavir boosted atazanavir (ATV/r) and lopinavir (LPV/r) were 

recommended as the preferred PI/r options for second-line ART.7 The studies included different 

strategies and/or alternative PI/r for second-line therapy have been conducted in high/middle and low-

income countries, including NRTI-sparing regimens (e.g., PI/r + raltegravir [RAL] or PI/r monotherapy).10-

15  

Indeed, there is a scientifically sound reasoning for further exploration of the use of integrase inhibitors 

(INSTI) as a potential alternative to PI/r regimens. In 2015, at the time of the previous review, the price 

of INSTI was prohibitive and no research existed outside of the use of RAL as a backbone sparing 

strategy.9 The purpose of this systematic literature review (SLR) and network meta-analysis (NMA) was 

to update the SLR and NMA conducted in 2015 in order to inform the upcoming 2018 updates to the 

consolidated guidelines on the use of antiretrovirals for treating and preventing HIV. 

  



 

11 
 

2 Objectives 

The objective of this project is to compare the efficacy and safety of various regimens to switch to within 

specific populations. Given the knowledge accumulated through previous guidelines and knowledge of 

current literature results, this project is centred on the following research question: 

1. Should DTG be recommended as the preferred second-line antiretroviral agent in combination 

with an optimized NRTI backbone for the treatment of HIV? 
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3 Methodology  

3.1 Systematic literature review 

Table 1 describes the PICOS (population, interventions, comparators, outcomes, study design) criteria 

used to guide the selection of studies that were included in this systematic literature review. 

Table 1: Scope of the literature review in PICOS form for what to switch to 

Criteria Description 

Population Inclusion criteria: 

 Adults and adolescents with HIV failing a first-line NNRTI based-regimen 

Subgroups of interest: 

 Children and adolescents 

 Pregnant and breastfeeding women 

 TB co-infected patients 

Interventions  DTG + optimized 2NRTI 

 LPV/r + RAL 

 RAL + optimized 2NRTI 

 DRV/r + optimized 2NRTI 

Comparators  LPV/r + 2NRTI 

 ATV/r + optimized 2NRTI 

Outcomes  Viral suppression at 24, 48, and 96 weeks  

 Change from baseline CD4 at 24, 48 and 96 weeks  

 Mortality  

 Discontinuations  

 Discontinuations due to adverse events  

 Treatment-emergent and treatment-related adverse events  

 Treatment-emergent and treatment-related severe adverse events  

Study design Inclusion criteria: 

 Randomized controlled trials (RCTs) 

Additionally, for subgroups: 

 Single-arm non-randomized controlled trials 

 Prospective and retrospective cohort studies 

 Case-control studies 

 Controlled and uncontrolled longitudinal studies (cohorts or case series) 

Language  Only studies published in English will be included 
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The population listed above, adults and adolescents with HIV failing a first-line NNRTI-based regimen, 

represents the principal analysis for this component of the evidence synthesis project. This systematic 

literature review includes reviews and analyses for a variety of sub-populations: Adolescents and 

children; TB co-infected patients; and Pregnant and breastfeeding women. Although the principal 

inclusion criteria described above was broad enough to capture these sub-populations, less restrictive 

criteria on study design were required to obtain meaningful evidence on them. Thus, additional searches 

were conducted for each sub-population, with the exception of adults and people with prior exposure to 

ARVs. Note that no RCTs pertaining to or describing patients with prior exposure to ARVs were identified 

and hence no evidence base exists within the identified parameters for this sub-population. No analyses 

were conducted for this sub-population either. 

3.1.1 Sources 

A comprehensive systematic search of the literature was conducted on using the following databases: 

Medical Literature Analysis and Retrieval System Online (MEDLINE), Excerpta Medica database 

(EMBASE), and Cochrane Central Register of Controlled Trials (CENTRAL). The current systematic review 

is an update on a review completed in May 2015 (Global Evaluative Sciences). Therefore, searches were 

restricted from 01 January 2015 to the search date, 12 February 2018.  

Further manual searches of the 2016, 2017 and 2018 Conference on Retroviruses and Opportunistic 

Infections (CROI), the 2016 AIDS conference, and the 2017 International AIDS Society (IAS) conference 

were conducted. Conference abstracts identified through the EMBASE search were eligible for inclusion. 

Additional studies were identified through a review of clinical trial registries and the reference lists of 

identified publications. 

3.1.2 Search strategy 

The general search strategy involved identifying papers according to the population of interest, and the 

inclusion of interventions and comparators of interest, and the restriction to randomized controlled 

trials. Population was identified as having HIV or AIDS and not being treatment experienced or failing 

treatment. Our search further restricted on publication types that were not of interest (i.e., newsletters 

and reviews). The specific search strategy is presented in Appendix A. The additional search strategies 

for each subpopulation are presented in Appendix B. 

3.1.3 Study selection 

Two investigators, working independently, scanned all abstracts and proceedings identified in the 

literature search. The same two investigators independently reviewed abstracts and proceedings 

potentially relevant in full-text. If any discrepancies occurred between the studies selected by the two 

investigators, a third investigator provided arbitration. Full-text screening was conducted for each 

specific question.  

 

 



 

14 
 

3.1.4 Study quality 

The validity of individual randomized controlled trials was assessed using the Risk of Bias instrument, 

endorsed by the Cochrane Collaboration.16 This instrument is used to evaluate 7 key domains: sequence 

generation; allocation concealment; blinding of participants and personnel; blinding of outcome 

assessors; incomplete outcome data; selective outcome reporting; and other sources of bias.  

3.1.5 Data extraction 

Two investigators, working independently, extracted data on study characteristics, interventions, patient 

characteristics at baseline, and outcomes for the study populations of interest for the final list of 

selected eligible studies. Any discrepancies observed between the data extracted by the two data 

extractors were resolved by involving a third reviewer and coming to a consensus. Data is provided in a 

Microsoft Excel Workbook with sheets corresponding to the different information categories.  

For each continuous outcome, the change from baseline at the end of the randomized phase was 

extracted, along with the corresponding sample size, standard deviation (SD) for mean change from 

baseline and measures of uncertainty (i.e. standard error (SE), 95% confidence intervals (CI), and p-value) 

for all relevant intervention groups.  

If the change from baseline was not provided, we extracted the score at the follow-up time point of 

interest and the baseline score, and calculated the change in such cases, the standard error of change 

was estimated by combining the standard errors at both time points and using an outcome specific 

correlation coefficient (ρ) in the following equation:  

𝑆𝐸(𝜃) =  √𝑉𝑎𝑟(𝑌1) +  𝑉𝑎𝑟(𝑌2) − 2𝑆𝐷1𝑆𝐷2𝜌 /√𝑛 

The outcome specific correlation can be obtained by first deriving the correlation from studies that 

reported both change and measurements at the both time points. Given that this was not available for 

the outcomes of interest, we used the conservative measure of 0.5. In cases where interquartile ranges 

(IQR) were provided, the length of the IQR was divided by 1.35 to estimate standard deviation.  

If the SE was not reported, it was calculated according to the following hierarchy: based on the reported 

95% CI by intervention group; SD by intervention group along with sample size; 95% CI of the difference 

between intervention groups; p-values by intervention groups; p-values for the difference between 

intervention groups. In cases where standard deviations were not provided, the average standard 

deviation among reported studies was used. Measures of dispersion were imputed for trials in which 

dispersion measures were not reported. Mean standard deviation was used for imputation and standard 

errors were derived from these.  

3.2 Analyses 

In this section, we describe the methods used to conduct the statistical analyses. 
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3.2.1 Network meta-analyses 

When sufficient data were available for quantitative evidence synthesis, a conventional pairwise meta-

analysis was employed as a first step. When multiple treatments were available within the evidence 

base, we employed network meta-analyses (NMA). All NMAs were conducted within the Bayesian 

framework using Bayesian hierarchical models. Under the assumption of consistency, the NMA model 

relates the data from the individual studies to basic parameters reflecting the (pooled) relative 

treatment effect and safety profiles between interventions. Based on these parameters, the relative 

treatment effects between each of the contrasts in the network were obtained. 

For each outcome and subgroup of interest, fixed or random-effects models were applied. Model 

selection was conducted using the deviance information criterion (DIC) according to NICE conventions.17 

The DIC provides a measure of model fit that penalizes for model complexity. Through the use of the DIC, 

the fixed effects models were often favoured. Model fit was also assessed using leverage plots and any 

outliers identified in this fashion were investigated further. The model with the best fit was chosen as 

the primary analysis model. In situations with very limited and sparse data, a narrative review was used 

as an alternative to quantitative analysis. The latter were restricted to the sub-population analyses. 

3.2.2 Evaluation of consistency between direct and indirect comparisons 

Inconsistency is the disagreement of direct and indirect evidence. As there were no closed loops with 

different trials along each edge, there was no need to evaluate inconsistency. 

3.2.3 Outcome measurements used for analyses 

For viral suppression, we deemed the intention-to-treat (ITT) outcomes for our primary analysis and 

considered the per-protocol outcomes as a sensitivity analysis. Additionally, multiple cut-off values were 

reported for the definition of viral suppression. Newer trials tend to use a cut-off of <50 copies/mL, but 

some trials used higher cut-off values, <200 and <400 copies/ml, due to limited sensitivity of older 

assays. While the cut-off does affect the absolute count, we found no evidence to suggest that these 

alter relative treatment effects. Thus, for the primary analysis, all trials were included regardless of cut-

off used, and as a sensitivity analysis only trials using the <50 copies/mL were included. In trials where 

multiple cut-off values were reported, <50 copies/ml was favoured to <400 copies/ml. 

All outcomes were either binary or continuous. Viral suppression and CD4 outcomes were frequently 

reported at multiple time points and were analysed separately for each of the three time points of 

interest: 24 weeks, 48 weeks, and 96 weeks. The remaining outcomes tended to be reported at a single 

time point, which varied and typically coincided with trial duration. During the feasibility assessment 

stage of the first-line analysis, the relationship between follow-up time and outcomes was explored. The 

odds ratios tended to be stable over time or include an equal amount of downward and upward trends. 

Given the sparser evidence base for second-line, we could not use the same exploration; however, 

under the reasonable assumption that the stable relative effects for these outcomes apply in both first 

and second line, we modelled the relative treatment effects on all remaining variables using the 
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outcomes combined across multiple time points. For studies reporting one of these outcomes at 

multiple time points, the values at longest follow-up were used. 

3.2.4 Models 

For binary outcomes (mortality, AIDS-defining illnesses, viral suppression, loss to follow-up, serious 

adverse events, and regimen substitutions) we used a logistic regression model with the logit link 

function and a binomial likelihood. We chose to present results as odds ratios (OR) for these models so 

as to avoid the ceiling effect that limits relative risks (RR) for outcomes with proportions around 0.8 to 

0.95. To test for the presence of heterogeneity both the fixed-effects and random-effects models were 

employed. For the random-effects model, the conventional non-informative prior, a uniform distribution 

between 0 and 2, was applied to the between-trial standard deviation.17 For continuous outcomes 

(increase in CD4 count) we used linear regression models with an identity link and normal likelihood. 

The data was arm based, and we modelled the differences in change from baseline between all 

informed treatment comparisons. Estimates of comparative efficacy were represented as mean 

differences.  

3.2.5 Presentation of results 

The primary output of the Bayesian NMA are posterior distributions of the relative treatment effects 

between all interventions in the networks, e.g. odds ratios for discontinuation and mean change from 

baseline in CD4 cell counts. The results for all outcomes are presented with NMA cross-tables as OR or 

mean differences (MD). The posterior distributions of relative treatment effects and modelled outcomes 

were summarized by the median and 95% credible intervals (CrIs), which were constructed from the 

2.5th and 97.5th percentiles. As this project pertains to questions particular to three treatments, forest 

plots are used to describe these in the main text and cross tables are provided in the Appendices for a 

more in-depth look.  

3.2.6 GRADE 

We employed the Grading of Recommendations Assessment, Development and Evaluation (GRADE) 

system for rating overall quality of evidence.18-23 Most recently, GRADE has issued guidance on network 

meta-analysis.24 We applied GRADE in the following manner. First, the GRADE system was applied to the 

direct evidence as is done with pairwise meta-analyses. If only indirect evidence existed, we used the 

NMA estimate and evaluated the shortest indirect pathway with the largest number of trials. As neither 

of these combined direct and indirect evidence, we referred to this stage as the assessment of 

uncombined evidence. Specifically, for each outcome, the rating began as high quality evidence and 

were potentially rated down by one or more of five categories of limitations: (1) risk of bias, (2) 

consistency, (3) directness, (4) imprecision, and (5) reporting bias. The second stage involved rating the 

combined evidence, that is the NMA evidence for comparisons assessed according to pairwise meta-

analyses in the first stage. In this stage, we began with the score from the first stage. We rated down if 

the comparison was within a loop in which there was evidence on inconsistency (i.e. lack of transitivity) 

or if the estimate became imprecise. Alternatively, we rated up if a direct estimate that was graded 

down for imprecision in the first stage and became precise in the NMA. The quality of evidence for each 
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main outcome can be determined after considering each of these elements, and categorized as either 

high (We are very confident that the true effect lies close to that of the estimate of the effect), 

moderate (We are moderately confident in the effect estimate: The true effect is likely to be close to the 

estimate of the effect, but there is a possibility that it is substantially different), low (Our confidence in 

the effect estimate is limited: The true effect may be substantially different from the estimate of the 

effect ), or very low (We have very little confidence in the effect estimate: The true effect is likely to be 

substantially different from the estimate of effect).25  

3.2.7 Software 

The parameters of the different models were estimated using a Markov Chain Monte Carlo (MCMC) 

method implemented in the JAGS software package. A first series of iterations from the JAGS sampler 

were discarded as ‘burn-in’ and the inferences were based on additional iterations using two chains. 

Convergence of the chains was confirmed by the Gelman-Rubin statistic. All analyses were performed 

using R version 3.4.1 (http://www.r-project.org/) and JAGS version 4.3 (OpenBUGS Project Management 

Group). 

  



 

4 Adults and adolescents 

4.1 Systematic literature review study selection 

Through the current review and an assessment of studies included in the previous review (May 2015), 9 studies26-39 were eligible (Figure 1).  

Figure 1: PRISMA flow diagram 

 



 

However, feasibility and applicability considerations led to removal of two studies from the analysis set: 

Chetchotisakd et al 200738 and Patel et al 2011.39 These were studies that considered treatments that 

are no longer relevant today: saquinavir and indinavir. Therefore, the analysis set consisted of 3,877 

patients enrolled in 16 treatment arms across 7 studies. A single cohort study (Laker et al35) was 

included to draw inference on ATV/r. Relative to the 2015 review,9 there were two new trials: DAWNING 

and SELECT.26,33 The SELECT trial was in line with SECOND-LINE and EARNEST. DAWNING (NCT02227238) 

was the pivotal trial identified through the literature re 

The DAWNING trial was a randomized, open-label, multinational phase III trial began in 2014 and is 

designed to evaluate the safety and efficacy of DTG + 2 NRTIs versus LPV/r + 2 NRTIs. Enrolment 

eligibility restricts the patient population to HIV-1 infected adults on an NNRTI plus two NRTIs first-line 

treatment for at least 6 months but who are currently experiencing virologic failure. The study design, as 

presented in July 2017 at the International AIDS Society (IAS) conference, is illustrated in Figure 2. The 

study is anticipated to conclude by the end of 2021. 

Figure 2: Study design of the DAWNING trial 

 

After reviewing data to 24 weeks, the Independent Data Monitoring Committee (IDMC) recommended 

the discontinuation of the LPV/r treatment arm citing differences in rates of virologic non-response and 

increased differences in the rate of virologic failure favouring the DTG arm. At week 24, based on 

snapshot outcomes, the proportions of patients with virologic non-response were 12% (37/312) and 25% 

(77/312) in the DTG and LPV/r arms, respectively. Also from interim analyses, the proportions of 

patients with virologic response (<50 copies/mL) at weeks 24, 36, and 48 were 82% (257/312), 78% 

(230/293), and 81% (199/247), respectively, in the DTG arm. In the LPV/r arm, these proportions were 

69% (215/312), 69% (203/293), and 66% (161/243). Importantly, differences observed in the proportion 

of patients with viral suppression were driven by differences in viral loads and were not due to patient 

discontinuation. The study protocol was amended to switch patients being treated with LPV/r to the 

DTG arm. The snapshot outcome at week 24, adapted from Aboud et al 2017,26 is presented in Figure 3. 

Presented in Figure 4 is the overall network of all connected trials included in the second-line principal 

review. The network structure was generally similar to that from the previous review (2015), with the 

DAWNING26 trial providing a new connection between LPV/r + 2 NRTIs and DTG + 2 NRTIs.  
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Figure 3: Snapshot outcomes at week 24 (DAWNING trial; Adapted from Aboud et al, 2017) 

 

Figure 4: Network of all studies included in the principal analysis 
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Legend: Circles (nodes) in the diagrams represent individual treatments, lines between circles represent 

availability of head-to-head evidence between two treatments, and the numbers on the lines are the 

number of RCTs informing each head-to-head comparison.  

A summary of the included studies by analysed outcome is presented in Table 2. The full list of included 

trials for the principal analysis is presented in Appendix C. 

Table 2: Included trial by analysis 
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4.2 Results 

For the comparisons that were included in the 2015 review, the results are quite similar to before. 

However, the addition of DTG to the network has led to important changes to the results, which are 

presented below. Given that the research question focuses on DTG, all outcomes with no comparative 

evidence for DTG are not presented here. However, they are presented in Appendix H. These include 

viral suppression at 96 weeks, the change in CD4 cell count at 48 or 96 weeks, and the proportions of 

patients with AIDS-defining illnesses. The results of the fixed-effects network meta-analyses for each of 

these outcomes are presented in Table 15, Table 16,   
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Table 17, and Table 19. The GRADE tables summarizing the overall evidence are then presented in 

Section 4.3.  

 

4.2.1 Viral suppression 

Viral suppression was among the best reported outcomes in the evidence base. A viral suppression 

threshold of <50 copies/mL was the most commonly reported threshold and was selected for this 

analysis. The networks used for analysis at the 24- and 48-week timepoints are presented in Figure 11 in 

Appendix H. Evidence comparing DTG to LPV/r + 2 NRTIs was available at both time points and this 

facilitated the estimation of indirect comparisons. 

For the analysis of viral suppression at 24 weeks, evidence was derived from 2 trials consisting of 5 

treatment arms enrolling 1,075 patients. The results of the fixed-effects NMA for the comparisons of 

interest are presented in Figure 5 and all comparisons are provided in Table 13 of Appendix I. Based on 

the available evidence, DTG was associated with a higher proportion of patients achieving viral 

suppression, though the comparison to DRV/r + 2 NRTIs, based on indirect evidence only, was not 

statistically significant (OR 1.69, 95% CrI: 0.96, 2.94). 

For the analysis of viral suppression at 48 weeks, evidence was derived from 6 trials consisting of 14 

treatment arms enrolling 3,223 patients. The results of the fixed-effects NMA for the comparisons of 

interest are presented in Figure 6 and all comparisons are provided in Table 14 of Appendix I. Based on 

the available evidence, DTG was associated with a statistically significantly higher proportion of patients 

achieving viral suppression compared to all other treatment options, with the exception of ATV/r + 2 

NRTIs, compared to which no difference was observed (OR 0.90, 95% CrI: 0.18, 3.15). However, most 

comparisons to ATV/r + 2 NRTIs across the network of evidence were associated with wide credible 

intervals. No statistically significant difference was observed between LPV/r + RAL and either LPV/r + 2 

NRTIs or DRV/r + 2 NRTIs. 
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Figure 5: Forest plot of select ARVs comparisons with respect to viral suppression at A. 24 weeks and 

B. 48 weeks according to fixed-effects network meta-analysis 

 

4.2.2 Mortality 

The evidence base for mortality in second-line treatment consisted of 3,600 patients enrolled in 6 trials 

consisting of 14 treatment arms. The network of evidence is presented in Figure 13 of Appendix H. 

Mortality across trials was low, with the exception of EARNEST which compared LPV/r + 2 NRTIs (42/426, 

9.9%), LPV/r + RAL (33/433, 7.6%), and LPV/r + RAL induction (31/418, 7.4%). It is noteworthy that 

mortality was low in other trials reporting on treatment with LPV/r + 2 NRTIs. Across treatments, there 

were 143 deaths. 

Given the small number of events, there are limitations to synthesizing the evidence through an NMA. 

Importantly, these analyses may generate wide credible intervals. Despite these limitations, select 

comparisons of interest from the fixed-effects NMA are presented in Figure 6. There were no 

statistically significant differences observed. A complete summary of comparison across the evidence 

network is provided in Table 18 of Appendix I. 

Figure 6: Forest plot of select ARVs comparisons with respect to mortality according to fixed-effects 

network meta-analysis 

 

4.2.3 Discontinuations 
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The evidence base for discontinuations (retention) was based on 3,599 patients enrolled across 14 

treatment arms in 6 trials. The network of evidence is presented in Figure 15 of Appendix H. 

Select comparisons of interest from the fixed-effects NMA are presented in Figure 7. All treatments 

were associated with fewer discontinuations compared to LPV/r + 2 NRTIs, though only the comparisons 

to DTG + 2 NRTIs (OR 0.61, 95% CrI: 0.38, 0.97) and LPV/r + RAL induction (OR 0.49, 95% CrI 0.24, 0.94) 

were statistically significant. No other comparisons in the network were statistically significant. 

Figure 7: Forest plot of select ARV comparisons with respect to the proportion of patients 

discontinuing treatment according to fixed-effects network meta-analysis 

 

4.2.4 Discontinuations due to adverse events 

The evidence base for discontinuations due to adverse events was based on 6 trials of 14 treatment 

arms enrolling 3,599 patients. The network of evidence is presented in Figure 16 of Appendix H. 

Select comparisons of interest from the fixed-effects NMA are presented in Figure 8 with a complete 

summary of comparisons in Table 21 of Appendix I. The proportion of patients discontinuing treatment 

due to adverse events was generally low across studies, with the exception of EARNEST which compared 

LPV/r + 2 NRTIs (113/426, 26.5%), LPV/r + RAL (106/433, 24.5%), and 99/418 (23.7%). However, the 

small number of events led to limitations in synthesizing the evidence through an NMA and many 

comparisons were estimated with wide credible intervals. 

Treatment with DTG + 2 NRTIs was associated with statistically significantly fewer patients discontinuing 

due to adverse events compared to LPV/r + 2 NRTIs (OR 0.38, 95% CrI 0.15, 0.90) or LPV/r + RAL (OR 0.38, 

95% CrI 0.14, 0.95). No other comparisons across the network were statistically significant. 

Figure 8: Forest plot of select ARV comparisons with respect to the proportion of patients 

discontinuing treatment due to adverse events according to fixed-effects network meta-analysis 

 

4.2.5 Treatment-related and treatment-emergent serious adverse events 
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The evidence base for treatment-related serious adverse events was based on 2 trials consisting of 4 

treatment arms enrolling 819 patients. The network of evidence is presented in Figure 17 of Appendix H. 

Very few events were observed across trials and there were no statistically significant differences 

between treatments based on a fixed-effects NMA (Table 22 of Appendix I). 

Evidence on treatment-emergent serious adverse events was based on 6 trials of 14 consisting of 14 

treatment arms enrolling 3,600 patients. The network of evidence is presented in Figure 18 of Appendix 

H. Select comparisons from the fixed-effects NMA are presented in Figure 9, with a complete summary 

presented Table 23 in of Appendix I. No statistically significant differences were observed between 

treatments across the evidence network. 

Figure 9: Forest plot of select ARV comparisons with respect to the proportion of patients reporting a 

treatment-emergent serious adverse event according to fixed-effects network meta-analysis 

 

4.2.6 Treatment-related and treatment-emergent adverse events 

The evidence base for treatment-related adverse events is based on 2,637 patients enrolled across 9 

treatment arms in 4 trials. The network of evidence is presented in Figure 19 of Appendix H. 

Select comparisons of interest from the fixed-effects NMA are presented in Panel A of Figure 10, with a 

complete summary presented in Table 24 of Appendix I. Treatment with DTG + 2 NRTIs was associated 

with fewer patients experiencing a treatment-related adverse event compared to all treatments in the 

network with the exception of LPV/r (OR 0.31, 95% CrI 0.06, 1.48). No other treatment-comparisons 

were statistically significant. 

Analyses on treatment-emergent adverse events are based on 2,323 patients enrolled across 11 

treatment arms in 5 trials. The network of evidence is presented in Figure 20 of Appendix H. 

The proportions of patients reporting a treatment-emergent adverse event varied across trials, from all 

patients enrolled in HIV STAR treated with LPV/r + 2 NRTIs (97/97, 100%) or LPV/r (98/98, 100%) to 

relatively few patients treated with LPV/r + 2 NRTIs (17/271, 6.3%) or LPV/r + RAL (5/270, 1.9%) in 

SECOND-LINE. Inconsistency across trials led to some treatment comparisons being characterized by 

wide credible intervals, particularly for comparisons to LPV/r. 

Select comparisons of interest from the fixed-effects NMA are presented in Panel B of Figure 10, with a 

complete summary provided in Table 25 of Appendix I. Compared to LPV/r + 2 NRTIs, treatment with 
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DTG + 2 NRTIs (OR 0.63, 95% CrI 0.45, 0.89) and with DRV/r + 2 NRTIs (OR 0.57, 95% CrI 0.35, 0.94) was 

associated with a smaller proportion of patients reporting an adverse event. No other comparisons 

across the network were statistically significant. 

Figure 10: Forest plot of select ARV comparisons with respect to the proportion of patients reporting a 

treatment-related adverse event (A) or a treatment-emergent adverse event (B) according to fixed-

effects network meta-analysis 
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4.3 GRADE tables 

A summary of the GRADE quality of evidence assessments for the comparison of DTG + 2 NRTIs and 

LPV/r + 2 NRTIs among second-line patients is presented in Table 3. Evidence was available, for all 

outcomes, from both direct and indirect evidence. Evidence from the combined estimates favoured the 

use of DTG with respect to viral suppression at 24 and 48 weeks based on high quality and moderate 

quality evidence, respectively. Moderate quality evidence suggested no statistical difference between 

treatments with respect to discontinuations but did favour DTG with respect to discontinuations due to 

adverse events, though this was based on low quality evidence. High quality evidence favoured DTG was 

respect to the proportion of patients experiencing an emergent adverse event. 

The evidence comparing DTG + 2 NRTIs and LPV/r + RAL was limited, as presented in Table 4, with 

comparisons based only on indirect evidence. All comparisons were assessed to be of low or very low 

quality evidence. There were few statistically significant differences observed between treatments, with 

evidence favouring DTG + 2 NRTIs with respect to discontinuations due to adverse events and 

treatment-related adverse events based on very low quality evidence. 

A summary of the GRADE quality assessments for comparisons of DTG + 2 NRTIs and DRV/r + 2 NRTIs is 

presented in Table 5. All comparisons were based on indirect evidence and were assessed to be of low 

or very low quality evidence. Based on viral suppression at 48 weeks, DTG was associated with a higher 

proportion of patients achieving viral suppression, though this was based on low quality evidence. No 

other statistically significant differences were observed.



 

Table 3: Summary of the GRADE quality of evidence assessments for all outcomes for the DTG + 2NRTIs vs LPV/r + 2NRTIs comparison among 

second-line patients 

Outcome Direct Effect 

Uncombined Estimates Combined Estimates 

Risk of 

Bias 

Incons

istenc

y 

Indirec

tness 

Impre

cision 

Public

ation 

Bias 

Quality 

of direct 

evidenc

e 

Odds ratio 

(95% CrI) 

Absolute 

effects 

Indirect 

evidenc

e 

precisio

n 

Networ

k 

Transiti

vity 

Overall 

quality 

of 

evidenc

e 

Viral supp. at 

24 weeks 

2.11 

(1.45, 3.07) 
0 0 0 0 0 

 

High 

2.11  

(1.45, 3.07) 

151 per 

1,000 

(78 to 216)  

0 0 
 

High 

Viral supp. at 

48 weeks 

2.11 

(1.40, 3.19) 
-1 0 0 0 0 

 

Modera

te 

2.11  

(1.40, 3.21) 

109 per 

1,000 

(54 to 154)  

0 0 

 

Modera

te 

Mortality 
0.33 

(0.03, 3.16) 
-1 0 0 -2 0 

 

Very 

low 

0.26  

(0.01, 2.19) 

-12 per 

1,000 

(-23 to 18)  

0 0 

 

Very 

low 

Discontinuatio

ns 

0.61  

(0.38, 0.97) 
0 0 0 -1 0 

 

Modera

te 

0.76 

(0.44, 1.30) 

-26 per 

1,000 

(-45 to 2)  

0 0 

 

Modera

te 

Discontinuatio

ns due to AE 

0.39 

(0.16, 0.96) 
0 0 0 -2 0 

 

Low 

0.38 

(0.15, 0.90) 

-25 per 

1,000 

(-42 to -4)  

0 0 
 

Low 

Emergent 

SAEs 

0.93 

(0.47, 1.84) 
0 0 0 -2 0 

 

Low 

0.93 

(0.47, 1.83) 

-7 per 

1,000 

(-69 to 55)  

0 0 
 

Low 

Emergent AEs 
0.63 

(0.45, 0.90) 
0 0 0 0 0 

 

High 

0.63 

(0.45, 0.89) 

-103 per 

1,000 

(-187 to -

0 0 
 

High 
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Outcome Direct Effect 

Uncombined Estimates Combined Estimates 

Risk of 

Bias 

Incons

istenc

y 

Indirec

tness 

Impre

cision 

Public

ation 

Bias 

Quality 

of direct 

evidenc

e 

Odds ratio 

(95% CrI) 

Absolute 

effects 

Indirect 

evidenc

e 

precisio

n 

Networ

k 

Transiti

vity 

Overall 

quality 

of 

evidenc

e 

25)  

Treatment-

related SAEs 

0.99 

(0.14, 7.05) 
-1 0 0 -2 0 

 

Very 

low 

0.94 

(0.10, 6.73) 

1 per 1,000 

(-44 to 20)  
0 0 

 

Very 

low 

Treatment-

related AEs 

0.31 

(0.21, 0.45) 
-1 0 0 -1 0 

 

Low 

0.31  

(0.21, 0.45) 

-47 per 

1,000 

(-66 to -31)  

0 0 
 

Low 

Legend: Uncombined estimates represent either direct estimates, if available, or indirect NMA estimates otherwise. Combined estimates are 

NMA estimates for comparisons where direct estimates were available. For uncombined estimates start with high quality evidence. -1 

symbolizes a choice to rate down (e.g. high quality to moderate quality evidence); 0 symbolizes choice to not rate down; -- = not applicable 

because the NMA estimate is the only estimate. 

The final quality of evidence updates that of the uncombined evidence. The quality can be moved up if the uncombined score was penalized for 

precision, which was overcome in network estimates. It can be moved down if the estimates are no longer precise or if there is evidence of 

inconsistency in loops containing the comparison (i.e. violation of transitivity). 

Precision – We rated down for precision if the confidence interval crossed 1.1 or 0.9. Consistency – We assessed the consistency for direct 

treatment comparisons using I2 estimates and visual inspection of point estimates. An I2 of 75% or higher indicates considerable heterogeneity. 

This was conducted along the shortest indirect pathway with the largest number of trials for indirect estimates. Risk of Bias – For direct 

estimates we rated down for risk of bias if the majority of studies within a comparison were considered to be at high risk of bias and similarly 

along the principal indirect pathway for indirect estimates. Indirectness – Estimates obtained solely from indirect evidence were rated down for 

indirectness. 
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Table 4: Summary of the GRADE quality of evidence assessments for all outcomes for the DTG + 2NRTIs vs LPV/r + RAL comparison among 

second-line patients 

Outcome Direct Effect Uncombined Estimates Combined Estimates 

Risk of 

Bias 

Incons

istency 

Indirec

tness 

Imprec

ision 

Public

ation 

Bias 

Quality of 

direct 

evidence 

Odds 

ratio 

(95% CrI) 

Absolute 

effects 

Indirect 

evidenc

e 

precisio

n 

Network 

Transitivit

y 

Overall 

quality 

of 

eviden

ce 

Viral supp. at 

24 weeks 
-- -- -- -- -- -- -- -- -- -- -- -- 

Viral supp. at 

48 weeks -- -1 0 -1 0 0 
 

Low 

1.92 

(1.22, 

3.12) 

94 per 

1,000 

(30 to 150)  

-- -- 
 

Low 

Mortality 

-- 0 0 -1 -2 0 
 

Very low 

0.34 

(0.01, 

3.01) 

-8 per 

1,000 

(-22 to 19)  

-- -- 

 

Very 

low 

Discontinuati

ons -- 0 0 -1 -1 0 
 

Low 

0.76  

(0.44, 

1.30) 

-14 per 

1,000 

(-39 to 15)  

-- -- 
 

Low 

Discontinuati

ons due to 

AE 

-- 0 0 -1 -2 0 
 

Very low 

0.38  

(0.14, 

0.95) 

-24 per 

1,000 

(-44 to -2)  

-- -- 

 

Very 

low 

Emergent 

SAEs -- 0 0 -1 -2 0 
 

Very low 

1.09  

(0.52, 

2.22) 

7 per 1,000 

(-45 to 85)  
-- -- 

 

Very 

low 

Emergent 

AEs -- 0 0 -1 -1 0 
 

Low 

0.84  

(0.50, 

1.43) 

-40 per 

1,000 

(-163 to 84)  

-- -- 
 

Low 
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Treatment-

related SAEs 
-- -- -- -- -- -- -- -- -- -- -- -- 

Treatment-

related AEs -- -1 0 -1 -1 0 
 

Very low 

0.47  

(0.24, 

0.97) 

-23 per 

1,000 

(-54 to -1)  

-- -- 

 

Very 

low 

Legend: Uncombined estimates represent either direct estimates, if available, or indirect NMA estimates otherwise. Combined estimates are 

NMA estimates for comparisons where direct estimates were available. For uncombined estimates start with high quality evidence. -1 

symbolizes a choice to rate down (e.g. high quality to moderate quality evidence); 0 symbolizes choice to not rate down; -- = not applicable 

because the NMA estimate is the only estimate. 

The final quality of evidence updates that of the uncombined evidence. The quality can be moved up if the uncombined score was penalized for 

precision, which was overcome in network estimates. It can be moved down if the estimates are no longer precise or if there is evidence of 

inconsistency in loops containing the comparison (i.e. violation of transitivity). 

Precision – We rated down for precision if the confidence interval crossed 1.1 or 0.9. Consistency – We assessed the consistency for direct 

treatment comparisons using I2 estimates and visual inspection of point estimates. An I2 of 75% or higher indicates considerable heterogeneity. 

This was conducted along the shortest indirect pathway with the largest number of trials for indirect estimates. Risk of Bias – For direct 

estimates we rated down for risk of bias if the majority of studies within a comparison were considered to be at high risk of bias and similarly 

along the principal indirect pathway for indirect estimates. Indirectness – Estimates obtained solely from indirect evidence were rated down for 

indirectness. 
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Table 5: Summary of the GRADE quality of evidence assessments for all outcomes for the DTG + 2NRTIs vs DRV/r + 2 NRTIs comparison among 

second-line patients 

Outcome 
Direct 

Effect 

Uncombined Estimates Combined Estimates 

Risk of 

Bias 

Inconsi

stency 

Indirec

tness 

Impreci

sion 

Publica

tion 

Bias 

Quality of 

direct 

evidence 

Odds ratio 

(95% CrI) 

Absolute 

effects 

Indirec

t 

eviden

ce 

precisi

on 

Networ

k 

Transitiv

ity 

Overall 

quality 

of 

evidenc

e 

Viral supp. at 

24 weeks 
-- 0 0 -1 -1 0 

 

Low 

1.69  

(0.96, 2.94) 

100 per 

1,000 

(-7 to 209)  

-- -- 
 

Low 

Viral supp. at 

48 weeks 
-- -1 0 -1 0 0 

 

Low 

2.44 

(1.37, 4.35) 

136 per 

1,000 

(47 to 230)  

-- -- 
 

Low 

Mortality -- 0 0 -1 -2 0 
 

Very low 

0.13 

(0.00, 2.13) 

-26 per 

1,000 

(-140 to 13)  

-- -- 

 

Very 

low 

Discontinuati

ons 
-- 0 0 -1 -1 0 

 

Low 

1.80 

(0.44, 

13.58) 

19 per 

1,000 

(-46 to 53)  

-- -- 
 

Low 

Discontinuati

ons due to 

AE 

-- 0 0 -1 -2 0 
 

Very low 

1.05 

(0.11, 

33.33) 

1 per 1,000 

(-89 to 29)  
-- -- 

 

Very 

low 

Emergent 

SAEs 
-- 0 0 -1 -2 0 

 

Very low 

0.88 

(0.36, 2.27) 

-11 per 

1,000 

(-96 to 79)  

-- -- 

 

Very 

low 

Emergent 

AEs 
-- 0 0 -1 -1 0 

 

Low 

1.11 

(0.61, 2.04) 

25 per 

1,000 
-- -- 

 

Low 



 
 

 
 

33 

(-119 to 

171)  

Treatment-

related SAEs 
-- -- -- -- -- -- -- -- -- -- -- -- 

Treatment-

related AEs 
-- -- -- -- -- -- -- -- -- -- -- -- 

Legend: Uncombined estimates represent either direct estimates, if available, or indirect NMA estimates otherwise. Combined estimates are 

NMA estimates for comparisons where direct estimates were available. For uncombined estimates start with high quality evidence. -1 

symbolizes a choice to rate down (e.g. high quality to moderate quality evidence); 0 symbolizes choice to not rate down; -- = not applicable 

because the NMA estimate is the only estimate. 

The final quality of evidence updates that of the uncombined evidence. The quality can be moved up if the uncombined score was penalized for 

precision, which was overcome in network estimates. It can be moved down if the estimates are no longer precise or if there is evidence of 

inconsistency in loops containing the comparison (i.e. violation of transitivity). 

Precision – We rated down for precision if the confidence interval crossed 1.1 or 0.9. Consistency – We assessed the consistency for direct 

treatment comparisons using I2 estimates and visual inspection of point estimates. An I2 of 75% or higher indicates considerable heterogeneity. 

This was conducted along the shortest indirect pathway with the largest number of trials for indirect estimates. Risk of Bias – For direct 

estimates we rated down for risk of bias if the majority of studies within a comparison were considered to be at high risk of bias and similarly 

along the principal indirect pathway for indirect estimates. Indirectness – Estimates obtained solely from indirect evidence were rated down for 

indirectness. 
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5 Sub-populations 

Following the principal review on adults and adolescents, we conducted a subgroup systematic 

literature review with the intention of presenting an analysis restricted to each of the sub-groups of 

interest (i.e. Children and adolescents; pregnant and breastfeeding women; and HIV-TB co-infected 

individuals). Following this search, we were unable to find a single study that reported on either 

pregnant and breastfeeding women or HIV-TB co-infected individuals. 

For the children and adolescents subpopulation, no studies reporting on DTG or EFV400 were identified 

through the SLR. We note that IMPAACT P1093 (NCT01302847) was a trial among children with DTG, but 

it was among treatment experienced patients rather than second-line patients. However, this trial was 

used by the FDA in its July 2017 decision to approve DTG for children 6 years of age and older weighting 

at least 30 kg.40 

The IMPAACT P1093 trial was a phase I/II multicentre, open-label, non-comparative pharmacokinetic 

and safety study of DTG, where one of the primary objectives included selecting a suitable DTG dose for 

chronic dosing.  Two cohorts of children, stratified by age (Cohort I: 6-12; Cohort II: 12-18), were 

enrolled and treated with weight-based DTG. In the younger cohort, viral loads of less than 400 

copies/mL and 50 copies/mL were observed in 78.3% (18/23) and 74% (17/23) of patients, respectively, 

at 48 weeks.41 In the older cohort, viral loads of less than 400 copies/mL and 50 copies/mL at 48 weeks 

was observed in 74% (17/23) and 61% (14/23), respectively.42 All patients enrolled in the younger cohort 

experienced at least one grade 1 or 2 transient clinical event. However, overall, DTG was well tolerated 

in both cohorts with no SAEs and no treatment-related adverse events reported.  
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6 Discussion 

This study updated the systematic literature review and network meta-analyses that were conducted for 

the 2016 consolidated guidelines on the use of antiretrovirals for treating and preventing HIV. While the 

previous report found support for the use of a ritonavir boosted protease inhibitor in combination with 

either an optimized backbone or raltegravir, this study found strong support in favour of dolutegravir in 

combination with an optimized background. The DAWNING trial was a large RCT that was stopped 

prematurely due to ethical considerations. Despite the early stop, it provided strong evidence in support 

of dolutegravir. Despite this new data, there remains very limited data with respect to sub-populations.  

With a generic DTG becoming available in large scale,43 factors outside of efficacy and safety are also 

supportive of the use of DTG as a preferred second-line regimen. Evidence suggested advantageous in 

efficacy, safety and tolerability for DTG based regimens as a second-line regimen. Moreover, efficacy 

appeared to be agnostic of a variety of factors including baseline viral load, which was a noted limitation 

to DRV/r in the 2 LADY Study.12,26 While the NMA did not provide any further insights into the 

comparison between DTG and LPV/r both with optimized backbone, it did provide insights between DTG 

and LPV/r + RAL, DRV/r, and ATV/r, which were all not possible otherwise. The domination of DTG was 

clear throughout most comparisons. 

Our study did have some limitations. The network continues to be sparse and underpowered for certain 

outcomes, for example, mortality and ADIs. Moreover, the short follow-up time for the DAWNING trial 

requires that we extrapolate the results over a relatively short period of time to over a long period of 

time when thinking about treating what is currently a chronic disease. Next, the sparse network did not 

allow for the use of random-effects for some of the networks and this did not allow for the adjustment 

of heterogeneity that may have been present. Finally, studies were from a variety of settings that 

included low, middle and high income settings, with a majority from low and middle income countries. 

Although this is strength from the perspective of external validity, it could affect internal validity. 

However, since NMAs have the advantage of removing study effects (i.e. differences in prognostic 

factors); this is unlikely to represent an important threat to internal validity. 
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7 Conclusions 

There is moderate to high quality evidence demonstrating that DTG + optimized background is superior 

to the current preferred second-line ART regimen LPV/r + optimized background with respect to viral 

suppression, discontinuations and emergent adverse events. 
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Appendix A: Search strategy 

The search strategy presented in Table 6 was used for MEDLINE and EMBASE via OVID.  The same search 

strategy was adapted to the other search engines. Searches were restricted from 01 January 2015 to the 

search date, 12 February 2018. 

Table 6: Systematic literature search strategy 

No. Term Comments 

1 exp HIV/ OR exp HIV Infection/ 

HIV/AIDS terms 

2 
(HIV Infections OR hiv?1* OR hiv?2* OR HIV infect* OR human 

immuno?deficiency virus OR human immune?deficiency virus).ti,ab. 

3 ((human immun*) AND (deficiency virus)).ti,ab. 

4 
(acquired immuno?deficiency syndrome OR AIDS OR acquired 

immunedeficiency syndrome OR acquired immune deficiency).ti,ab. 

5 ((acquired immun*) AND (deficiency syndrome)).ti,ab. 

6 or/1-5 

7 

(second-line OR second line OR second-line therapy OR secondline 

treatment OR second-line antiretroviral therapy OR second-line 

antiretroviral treatment OR second-line ART).ti,ab. 

Treatment failure, 

experience, and 

switching 

8 (Salvage therapy).ti,ab. 

9 Exp Treatment Failure/ 

10 
(Treatment-experienced OR Antiretroviral experienced OR ART-

experienced OR Experienced patients).ti,ab. 

11 (treatment switch*).ti,ab. 

12 or/7-11 

13 6 and 12 Population Final 

14 exp Antiretroviral Therapy, Highly Active 

Intervention and 

comparators 

 

15 exp Integrase Inhibitors/ 

16 exp HIV Reverse Transcriptase/ 

17 exp Reverse Transcriptase Inhibitors/ 

18 Exp Anti-HIV Agents/ 

19 exp HIV Protease Inhibitors/ 

20 (amprenavir OR Agenerase OR a699051).ti,ab. 

21 (atazanavir OR Reyataz OR a603019 OR BMS-232632 or atv*).ti,ab. 

22 (cobicistat OR GS-9350 OR Tybost).ti,ab. 

23 
(dolutegravir OR Tivicay OR a613043 OR S?GSK1349572 OR 

GSK1349572).ti,ab. 

24 (darunavir OR Prezista OR TMC114 OR a607042 or drv*).ti,ab. 

25 (Elvitegravir OR GS-9137 OR Vitekta).ti,ab. 

26 (enfuvirtide OR Fuzeon OR T-20).ti,ab. 

27 (fosamprenavir OR Lexiva OR Telzir OR a604012).ti,ab. 



 
 

 
 

38 

28 (lopinavir OR ABT-378 OR a602015 or lpv*).ti,ab. 

29 (maraviroc OR Selzentry OR Celsentri OR a607076).ti,ab. 

30 (nevirapine OR Viramune OR a600035).ti,ab. 

31 (nelfinavir OR Viracept OR AG1343 OR a697034).ti,ab. 

32 (ritonavir OR Norvir OR a696029).ti,ab. 

33 (raltegravir OR Isentress OR MK-0518 OR a608004).ti,ab. 

34 (saquinavir OR Invirase OR Fortovase OR a696001).ti,ab. 

35 (tipranavir OR Aptivus OR a606009).ti,ab. 

36 (Trizivir OR Aluvia OR Kaletra OR Stribild OR triumeq).ti,ab. 

37 or/14-36 
Intervention and 

comparators final 

38 (Randomized Controlled Trial or Controlled Clinical Trial).pt.  

Randomized 

controlled trial terms 

39 
(Clinical Trial or Clinical Trial, Phase II or Clinical Trial, Phase III or 

Clinical Trial, Phase IV).pt.  

40 Multicenter Study.pt.  

41 
Randomized Controlled Trial/ or Randomized Controlled Trials as 

Topic/ or "Randomized Controlled Trial (topic)"/ 

42 
Controlled Clinical Trial/ or Controlled Clinical Trials as Topic/ or 

"Controlled Clinical Trial (topic)"/ 

43 
Clinical Trial/ or Phase 2 Clinical Trial/ or Phase 3 Clinical Trial/ or 

Phase 4 Clinical Trial/  

44 
Clinical Trials as Topic/ or Clinical Trials, Phase II as Topic/ or Clinical 

Trials, Phase III as Topic/ or Clinical Trials, Phase IV as Topic/  

45 
"Clinical Trial (topic)"/ or "Phase 2 Clinical Trial (topic)"/ or "Phase 3 

Clinical Trial (topic)"/ or "Phase 4 Clinical Trial (topic)"/  

46 
(Nonrandom* or non random* or non-random* or quasi-random* 

or quasirandom*).ti,ab,hw.  

Observational study 

design terms 

47 cohort studies/ or cohort analysis/ 

48 longitudinal studies/ or longitudinal study/ 

49 prospective studies/ or prospective study/ 

50 follow-up studies/ or follow up/ or followup studies/ 

51 retrospective studies/ or retrospective study/ 

52 observational study/  

53 quasi experimental methods/ or quasi experimental study/ 

54 (quasi adj (experiment or experiments or experimental)).ti,ab.  

55 

((non experiment or nonexperiment or non experimental or 

nonexperimental) adj3 (study or studies or design or analysis or 

analyses)).ti,ab.  

56 or/38-55 Study design final 

57 13 and 37 and 56 Complete Search 
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58 (healthy adj3 volunteer*).ti,ab. 

Remove unwanted 

designs and features 

59 (healthy adj3 subject*).ti,ab. 

60 57 not (58 or 59) 

61 

60 not (cost minimi* or cost-utilit* or health utility* or economic 

evaluation* or economic review* or cost outcome or cost analys?s 

or economic analys?s or budget* impact analys?s).ti,ab. 

62 

61 not (review or letter or meta-analysis or case report or case 

series or posters or News or Newspaper article or meeting abstracts 

or lectures or interview or historical article or handbooks or 

guidelines or guidebooks or essays or editorial or comment or 

clinical conference or catalogs or case reports).pt. 

63 Remove duplicates from 62 
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Appendix B: Search strategies for sub populations 

For the sub-populations, we supplemented the principal search with observational studies (principally 

cohort studies). These supplemental searches replaced the study design section of the principal search 

with the study design terms shown in Table 7.  

Table 7: Systematic literature search to identify non-RCT study designs 

No. Term Comments 

1 
(Nonrandom* or non random* or non-random* or quasi-random* 

or quasirandom*).ti,ab,hw.  

Observational study 

design terms 

2 cohort studies/ or cohort analysis/ 

3 longitudinal studies/ or longitudinal study/ 

4 prospective studies/ or prospective study/ 

5 follow-up studies/ or follow up/ or followup studies/ 

6 retrospective studies/ or retrospective study/ 

7 observational study/  

8 quasi experimental methods/ or quasi experimental study/ 

9 (quasi adj (experiment or experiments or experimental)).ti,ab.  

10 

((non experiment or nonexperiment or non experimental or 

nonexperimental) adj3 (study or studies or design or analysis or 

analyses)).ti,ab.  

 

Additionally, the searches terms in Error! Reference source not found. were added to the study 

opulation terms. Each section in the table was conducted independently, not all at once. 

Table 8: Systematic literature review terms to identify the specific sub-populations of interest 

No. Term Comments 

1 exp Tuberculosis/ 

TB terms 2 Mycobacterium tuberculosis/ 

3 (tuberculosis or tb).ti,ab. 

4 exp Pregnant Women/ 
Pregnant and 

breastfeeding 

women terms 

5 exp Mothers/ 

6 exp Breast Feeding/ 

7 exp Infectious Disease Transmission, Vertical/ 

8 Adolescent/ 
Adolescents 

9 (adolescent* or teen*).tw. 

 

  



 

Appendix C: List of included studies 

In this appendix, we present the complete list of studies and corresponding publications included in the 

principal analysis. 

Table 9: List of studies included in the analysis set with corresponding publications 

Trial ID Author Title Year 

Previous review (May 2015) 

2 LADY/ ANRS / EDCTP 

(NCT00928187)32 

Koulla-Shiro, 

S. et al32 

Randomized comparison of three second line ART 

regimens in Africa: the 2 Lady/ANRS/EDCTP study 
2014 

EARNEST 

(NCT00988039)30,31,36,37 

Paton, N.I. et 

al37 

Assessment of second-line antiretroviral regimens for 

HIV therapy in Africa 
2014 

Paton, N. et 

al36 

Impact of NRTI Cross-Resistance on Second-Line PI + 

NRTI Therapy Outcomes in Africa 
2015 

Hakim, J.G. et 

al31 

Second-Line Treatment in Sub-Saharan Africa: Week 

144 Follow-up of the EARNEST Trial 
2015 

Hakim, J.G. et 

al30 

Lopinavir plus nucleoside reverse-transcriptase 

inhibitors, lopinavir plus raltegravir, or lopinavir 

monotherapy for second-line treatment of hiv 

(earnest): 144-week follow-up results from a 

randomised controlled trial 

2018 

HIV STAR 

(NCT00627055)29 

Bunupuradah, 

T. et al29 

A randomized comparison of second-line 

lopinavir/ritonavir monotherapy versus 

tenofovir/lamivudine/lopinavir/ritonavir in patients 

failing NNRTI regimens: The HIV STAR study 

2012 

Laker, E. et al35 
Laker, E. et 

al35 

Boosted lopinavir vs boosted atazanavir in patients 

failing a NNRTI first line regimen in an urban clinic in 

Kampala 

2014 

SECOND-LINE 

(NCT00931463)27,28 

Boyd, M.A. et 

al28 

Ritonavir-boosted lopinavir plus nucleoside or 

nucleotide reverse transcriptase inhibitors versus 

ritonavir-boosted lopinavir plus raltegravir for 

treatment of hiv-1 infection in adults with virological 

failure of a standard first-line art regimen (SECOND-

LINE): A randomised, open-label, non-inferiority study 

2013 

Amin, J.27 
Raltegravir non-inferior to standard of care in second-

line therapy over 96 weeks 
2014 

Review update (2018) 

SELECT 

(NCT01352715)33,34 

La Rosa, A. M. 

et al33 

Raltegravir in second-line antiretroviral therapy in 

resource-limited settings (SELECT): A randomised, 

phase 3, non-inferiority study 

2016 

La Rosa, A. M. ACTG 5273 randomized trial of second-line art 2016 
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et al34 supports WHO guidance 

DAWNING 

(NCT02227238)26 
Aboud et al26 

DTG versus LPV/r in second line (DAWNING): 

Outcomes by WHO-recommended NRTI backbone 
2018 

 

 



 

Appendix D: Characteristics of included studies 

In this appendix, we present the trial characteristics of all studies included in the principal analysis. 

Table 10: Characteristics of included studies 

Study ID 
Treatment 

Arm 
Backbone 

Number 

randomiz

ed 

Trial 

Duration 

(weeks) 

Year of 

Initiation 

Trial 

Phase 
Setting 

Previous review (May 2015) 

2 LADY/ ANRS / EDCTP 

(NCT00928187)32 

LPV/r TDF/FTC 

454 48 2009 3 Burkina Faso, Cameroon, Senegal LPV/r ABC/ddI 

DRV/r  TDF/FTC 

EARNEST 

(NCT00988039)30,31,36,3

7 

LPV/r -- 

1277 144 2010 3 
Kenya, Malawi, Uganda, Zambia, 

Zimbabwe 

LPV/r RAL 

LPV/r 
RAL 

induction 

HIV STAR 

(NCT00627055)29 

LPV/r  -- 
200 48 2008 4 Thailand 

LPV/r  TDF/3TC 

Laker, E. et al35 
LPV/r 2 NRTIs 

1286 52 2009 -- Uganda 
ATV/r 2 NRTIs 

SECOND-LINE 

(NCT00931463)27,28 

LPV/r RAL 

541 96 2010 4 

Argentina, Australia, Chile, the 

United Kingdom, France, China Hong 

Kong SAR, India, Israel, Malaysia, 

Mexico, Peru, Nigeria, Singapore, 

South Africa, and Thailand 

LPV/r 2-3 NRTIs 

Review update (2018) 

SELECT 

(NCT01352715)33,34 

LPV/r RAL 
515 96 2012 3 

Brazil, India, Kenya, Malawi, Peru, 

South Africa, United Republic of 

Tanzania, Thailand, Zimbabwe LPV/r NRTIs 



 
 

 
 

44 

Study ID 
Treatment 

Arm 
Backbone 

Number 

randomiz

ed 

Trial 

Duration 

(weeks) 

Year of 

Initiation 

Trial 

Phase 
Setting 

DAWNING 

(NCT02227238)26 

DTG 2 NRTIs 

627 ≥52 2014 3 

Argentina, Brazil, Chile, China, 

Colombia, Kenya, Mexico, Peru, 

Romania, Russian Federation, South 

Africa, Thailand, Ukraine 
LPV/r 2 NRTIs 

 

Appendix E: Patient characteristics in included studies 

In this appendix, we present the patient characteristics of all studies included in the principal analysis. 

Table 11: Patient characteristics of included studies 

Study ID 
Treatment 

Arm 

Age 

mean (SE) 

Males 

n (%) 

AIDS-

defining 

illness 

n (%) 

Baseline 

CD4 

(cells/mm3) 

Mean (SE) 

Baseline 

viral load 

(log 

copies/mL) 

Mean (SE) 

Men who 

have sex 

with men 

n (%) 

Persons 

who inject 

drugs 

n (%) 

Previous review (May 2015) 

2 LADY/ ANRS / 

EDCTP 

(NCT00928187)32 

LPV/r + 

TDF/FTC 
38† (0.66a) 39 (26) -- 

199† 

(13.58a) 
4.4† (0.06a) -- -- 

LPV/r 

+ ABC/ddI 
38† (0.86a) 40 (28) -- 

195† 

(11.56a) 
4.6† (0.06a) -- -- 

DRV/r 36† (0.78a) 48 (31) -- 
153† 

(10.74a) 
4.5† (0.07a) -- -- 

EARNEST 

(NCT00988039)30,31,

36,37 

LPV/r +  

2 NRTIs 
37† (0.43a) 162 (38) 85 (20) 72† (4.09a) 4.8† (0.03a) -- -- 

LPV/r + RAL 37† (0.46a) 170 (39) 98 (23) 70† (4.09a) 4.9† (0.03a) -- -- 
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Study ID 
Treatment 

Arm 

Age 

mean (SE) 

Males 

n (%) 

AIDS-

defining 

illness 

n (%) 

Baseline 

CD4 

(cells/mm3) 

Mean (SE) 

Baseline 

viral load 

(log 

copies/mL) 

Mean (SE) 

Men who 

have sex 

with men 

n (%) 

Persons 

who inject 

drugs 

n (%) 

LPV/r +  

RAL 

induction 

38† (0.43a) 203 (49) 97 (23) 70† (4.20a) 4.9† (0.04a) -- -- 

HIV STAR 

(NCT00627055)29 

LPV/r 36.8 (0.68b) 66 (67) -- 194 (12.30b) 4.1 (0.06b) -- -- 

LPV/r +  

TDF/3TC 
38.2 (0.69b) 47 (48) -- 211 (13.40b) 4.1 (0.06b) -- -- 

Laker, E. et al35 

LPV/r + 

2 NRTIs 
-- -- -- 181† 4.8† -- -- 

ATV/r -- -- -- 122† 4.7† -- -- 

SECOND-LINE 

(NCT00931463)27,28 

LPV/r + RAL 38.4† (0.56a) 142 (52.6) 128 (47.4) 190† (9.15a) 4.2† (0.05a) -- -- 

LPV/r + 

2-3 NRTIs 
38.5† (0.53a) 156 (57.6) 126 (46.5) 189† (9.40a) 4.3† (0.05a) -- -- 

Review update (2018) 

SELECT 

(NCT01352715)33,34 

LPV/r + RAL 39 (0.46a) 124 (48) 70 (27) 178 (10.54b) 4.6 (0.05b) -- 6 (2.20) 

LPV/r 

+ 2 NRTIs 
38 (0.46a) 128 (50) 80 (31) 182 (10.02b) 4.5 (0.06b) -- 0 (0) 

DAWNING 

(NCT02227238)26 

DTG 37 (0.51d) 196 (63) 106 (34) -- 4.21 (0.04c) -- -- 

LPV/r + 

2 NRTIs 
37 (0.61d) 209 (67) 95 (30) -- 4.22 (0.04c) -- -- 

†Median value reported; aSE calculated from IQR; bSE calculated from SD; cSE imputed; dSE calculated from range 
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Appendix F: Quality assessments of included studies 

This Appendix presents the risk of bias assessments, as evaluated by the Risk of Bias tool endorsed by the Cochrane Collaboration, for the 

studies included in the principal analysis. 

Table 12: Quality assessments of included studies 

Study Sequence 

generation 

Allocation 

concealment 

Blinding Incomplete 

outcome data 

Selective 

outcome 

reporting 

Other sources 

of bias 

2 LADY/ ANRS / EDCTP 

(NCT00928187)32 
Unclear Unclear Unclear Unclear Unclear Low 

HIV STAR 

(NCT00627055)29 
Low Low High Low Low High 

Laker, E. et al35 -- -- -- -- -- -- 

SECOND-LINE 

(NCT00931463)27,28 
Low Low High Low Low Low 

SELECT 

(NCT01352715)33,34 
Low Low High Low Low Low 

DAWNING 

(NCT02227238)26 
Unclear Unclear High Low Low High 

EARNEST 

(NCT00988039)30,31,36,37 
Low Low High Unclear Low High 



 

Appendix G: Network diagrams 

This appendix presents the networks of evidence for analyses included in the principal review.  

Figure 11: Network diagram of the trials informing viral suppression at 24 weeks (A) and 48 weeks (B) 

(A) 

 

(B) 

 

Legend: Circles (nodes) in the diagrams represent individual treatments, lines between circles represent 

availability of head-to-head evidence between two treatments, and the numbers on the lines are the 

number of RCTs informing each head-to-head comparison.  
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Figure 12: Network diagram of the trials informing mean change from baseline in CD4 cell counts at 48 

weeks (A) and 96 weeks (B) 

(A) 

 

(B) 

 

Legend: Circles (nodes) in the diagrams represent individual treatments, lines between circles represent 

availability of head-to-head evidence between two treatments, and the numbers on the lines are the 

number of RCTs informing each head-to-head comparison.  
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Figure 13: Network diagram of the trials informing mortality 

 

Legend: Circles (nodes) in the diagrams represent individual treatments, lines between circles represent 

availability of head-to-head evidence between two treatments, and the numbers on the lines are the 

number of RCTs informing each head-to-head comparison.  

 

Figure 14: Network diagram of the trials informing the AIDS-defining illnesses outcome 

 

Legend: Circles (nodes) in the diagrams represent individual treatments, lines between circles represent 

availability of head-to-head evidence between two treatments, and the numbers on the lines are the 

number of RCTs informing each head-to-head comparison.  
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Figure 15: Network diagram of the trials reporting discontinuations (retention) 

 

Legend: Circles (nodes) in the diagrams represent individual treatments, lines between circles represent 

availability of head-to-head evidence between two treatments, and the numbers on the lines are the 

number of RCTs informing each head-to-head comparison.  

 

Figure 16: Network diagram of the trials reporting discontinuations due to adverse events 
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Legend: Circles (nodes) in the diagrams represent individual treatments, lines between circles represent 

availability of head-to-head evidence between two treatments, and the numbers on the lines are the 

number of RCTs informing each head-to-head comparison.  

Figure 17: Network diagram of the trials reporting treatment-related serious adverse events 

 

Legend: Circles (nodes) in the diagrams represent individual treatments, lines between circles represent 

availability of head-to-head evidence between two treatments, and the numbers on the lines are the 

number of RCTs informing each head-to-head comparison. 

Figure 18: Network diagram of the trials reporting treatment-emergent serious adverse events 
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Legend: Circles (nodes) in the diagrams represent individual treatments, lines between circles represent 

availability of head-to-head evidence between two treatments, and the numbers on the lines are the 

number of RCTs informing each head-to-head comparison. 

Figure 19: Network diagram of the trials reporting treatment-related adverse events 

 

Legend: Circles (nodes) in the diagrams represent individual treatments, lines between circles represent 

availability of head-to-head evidence between two treatments, and the numbers on the lines are the 

number of RCTs informing each head-to-head comparison. 

Figure 20: Network diagram of the trials reporting treatment-emergent adverse events 
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Legend: Circles (nodes) in the diagrams represent individual treatments, lines between circles represent 

availability of head-to-head evidence between two treatments, and the numbers on the lines are the 

number of RCTs informing each head-to-head comparison. 

 



 

Appendix H: Cross tables 

Table 13: Cross table of odds ratios with 95% credible intervals comparing the relative efficacy of ARVs for viral suppression (viral load less 

than 50 copies/mL) at 24 weeks from fixed-effects network meta-analysis 

LPV/r + 2 NRTIs 
0.47 

 (0.33, 0.69) 

0.80 

 (0.53, 1.19) 

2.11 

 (1.45, 3.07) 
DTG + 2 NRTIs 

1.68 

 (0.96, 2.92) 

1.26 

 (0.84, 1.87) 

0.59 

 (0.34, 1.04) 
DRV/r + 2 NRTIs 

Values represent the effect of the treatment lower on the diagonal to the one higher on it. Bold values indicate comparisons that are statistically 

significant. Odds ratios above 1 indicate higher efficacy in viral suppression. DIC 7.72. DRV/r: ritonavir-boosted darunavir; DTG: dolutegravir; 

LPV/r: ritonavir-boosted lopinavir 

Table 14: Cross table of odds ratios with 95% credible intervals comparing the relative efficacy of ARVs for viral suppression (viral load less 

than 50 copies/mL) at 48 weeks from fixed-effects network meta-analysis 

LPV/r + 2 NRTIs 
0.47 

 (0.31, 0.71) 

0.92 

 (0.73, 1.16) 

0.42 

 (0.09, 1.36) 

1.16 

 (0.77, 1.73) 

2.25 

 (1.73, 2.95) 

2.54 

 (1.30, 5.09) 

2.13 

 (1.41, 3.22) 
DTG + 2 NRTIs 

1.96 

 (1.22, 3.16) 

0.90 

 (0.18, 3.15) 

2.46 

 (1.36, 4.34) 

4.79 

 (2.94, 7.92) 

5.39 

 (2.45, 12.22) 

1.09 

 (0.86, 1.37) 

0.51 

 (0.32, 0.82) 
LPV/r + RAL 

0.46 

 (0.10, 1.50) 

1.26 

 (0.79, 1.98) 

2.45 

 (1.87, 3.22) 

2.76 

 (1.36, 5.73) 

2.36 

 (0.74, 11.01) 

1.12 

 (0.32, 5.47) 

2.17 

 (0.67, 10.31) 
ATV/r + 2 NRTIs 

2.74 

 (0.78, 13.44) 

5.35 

 (1.61, 25.19) 

6.11 

 (1.55, 32.44) 

0.86 

 (0.58, 1.30) 

0.41 

 (0.23, 0.73) 

0.80 

 (0.50, 1.27) 

0.36 

 (0.07, 1.28) 
DRV/r + 2 NRTIs 

1.95 

 (1.20, 3.19) 

2.20 

 (1.01, 4.88) 

0.44 

 (0.34, 0.58) 

0.21 

 (0.13, 0.34) 

0.41 

 (0.31, 0.53) 

0.19 

 (0.04, 0.62) 

0.51 

 (0.31, 0.83) 

LPV/r + RAL 

induction 

1.13 

 (0.55, 2.37) 

0.39 0.19 0.36 0.16 0.46 0.89 LPV/r 
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 (0.20, 0.77)  (0.08, 0.41)  (0.17, 0.74)  (0.03, 0.64)  (0.20, 0.99)  (0.42, 1.83) 

Values represent the effect of the treatment lower on the diagonal to the one higher on it. Bold values indicate comparisons that are statistically 

significant. Odds ratios above 1 indicate higher efficacy in viral suppression. DIC 24.68. ATV/r: ritonavir-boosted atazanavir; DRV/r: ritonavir-

boosted darunavir; DTG: dolutegravir; LPV/r: ritonavir-boosted lopinavir 

 

Table 15: Cross table of odds ratios with 95% credible intervals comparing the relative efficacy of ARVs for viral suppression* at 96 weeks 

from fixed-effects network meta-analysis 

LPV/r + 2 NRTIs 
0.91 

 (0.74, 1.12) 

2.73 

 (2.11, 3.56) 

1.10 

 (0.89, 1.36) 
LPV/r + RAL 

3.01 

 (2.32, 3.90) 

0.37 

 (0.28, 0.47) 

0.33 

 (0.26, 0.43) 
LPV/r + RAL induction 

*The threshold was <50 copies/ml for EARNEST and SECOND-LINE, but was 400 copies/ml for SELECT. Values represent the effect of the 

treatment lower on the diagonal to the one higher on it. Bold values indicate comparisons that are statistically significant. Odds ratios above 1 

indicate higher efficacy in viral suppression. DIC 10.55. LPV/r: ritonavir-boosted lopinavir 

Table 16: Cross table of mean differences with 95% credible intervals comparing the relative efficacy of ARVs for mean change in CD4 cell 

counts at 48 weeks from fixed-effects network meta-analysis 

LPV/r + 2 NRTIs 
-22.96 

 (-36.32, -10.08) 

-7.28 

 (-27.80, 13.18) 

18.97 

 (-0.18, 37.98) 

-12.09 

 (-29.32, 5.18) 

-24.09 

 (-54.90, 7.04) 

22.96 

 (10.08, 36.32) 
LPV/r + RAL 

15.80 

 (-8.62, 39.90) 

42.07 

 (18.49, 65.17) 

11.01 

 (-7.60, 29.44) 

-0.96 

 (-34.88, 32.80) 

7.28 

 (-13.18, 27.80) 

-15.80 

 (-39.90, 8.62) 
ATV/r + 2 NRTIs 

26.38 

 (-1.83, 54.28) 

-4.72 

 (-31.57, 21.78) 

-16.59 

 (-54.02, 20.78) 



 
 

 
 

56 

-18.97 

 (-37.98, 0.18) 

-42.07 

 (-65.17, -18.49) 

-26.38 

 (-54.28, 1.83) 
DRV/r + 2 NRTIs 

-31.07 

 (-56.68, -5.28) 

-43.19 

 (-79.48, -6.45) 

12.09 

 (-5.18, 29.32) 

-11.01 

 (-29.44, 7.60) 

4.72 

 (-21.78, 31.57) 

31.07 

 (5.28, 56.68) 

LPV/r + RAL 

induction 

-12.12 

 (-46.76, 23.83) 

24.09 

 (-7.04, 54.90) 

0.96 

 (-32.80, 34.88) 

16.59 

 (-20.78, 54.02) 

43.19 

 (6.45, 79.48) 

12.12 

 (-23.83, 46.76) 
LPV/r 

Values represent the effect of the row treatment relative to the column treatment. Bold values indicate comparisons that are statistically 

significant. DIC 23.25. ATV/r: ritonavir-boosted atazanavir; DRV/r: ritonavir-boosted darunavir; DTG: dolutegravir; EFV: efavirenz; EVG/c: 

elvitegravir/cobicistat; LPV/r: ritonavir-boosted lopinavir; NVP: nevirapine; RAL: raltegravir 
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Table 17: Cross table of mean differences with 95% credible intervals comparing the relative efficacy of ARVs for mean change in CD4 cell 

counts at 96 weeks from fixed-effects network meta-analysis 

LPV/r + 2 NRTIs 
-28.23 

 (-48.77, -8.18) 

-0.96 

 (-24.80, 22.84) 

28.23 

 (8.18, 48.77) 
LPV/r + RAL 

27.35 

 (2.48, 52.36) 

0.96 

 (-22.84, 24.80) 

-27.35 

 (-52.36, -2.48) 
LPV/r 

Values represent the effect of the row treatment relative to the column treatment. Bold values indicate comparisons that are statistically 

significant. DIC 7.38. LPV/r: ritonavir-boosted lopinavir 

 

Table 18: Cross table of odds ratios with 95% credible intervals from fixed-effects network meta-analysis comparing ARVs in terms of 

mortality 

LPV/r + 2 NRTIs 
3.91 

 (0.46, 107.53) 

1.31 

 (0.87, 1.99) 

0.52 

 (0.09, 2.90) 

1.36 

 (0.85, 2.22) 

1.18 

 (0.08, 40.61) 

0.26 

 (0.01, 2.19) 
DTG + 2 NRTIs 

0.34 

 (0.01, 3.01) 

0.13 

 (0.00, 2.13) 

0.35 

 (0.01, 3.16) 

0.29 

 (0.00, 18.72) 

0.76 

 (0.50, 1.15) 

2.98 

 (0.33, 82.89) 
LPV/r + RAL 

0.39 

 (0.07, 2.30) 

1.04 

 (0.63, 1.70) 

0.89 

 (0.06, 31.35) 

1.94 

 (0.35, 11.05) 

7.96 

 (0.47, 302.61) 

2.55 

 (0.43, 15.15) 
DRV/r + 2 NRTIs 

2.66 

 (0.44, 15.78) 

2.35 

 (0.09, 111.11) 

0.73 

 (0.45, 1.18) 

2.86 

 (0.32, 79.10) 

0.96 

 (0.59, 1.58) 

0.38 

 (0.06, 2.27) 

LPV/r + RAL 

induction 

0.86 

 (0.06, 30.26) 

0.85 

 (0.02, 12.38) 

3.49 

 (0.05, 212.95) 

1.12 

 (0.03, 17.00) 

0.43 

 (0.01, 10.59) 

1.16 

 (0.03, 17.68) 
LPV/r 

Values represent the effect of the row treatment relative to the column treatment. Odds ratios above 1 indicate higher proportions of mortality. 

Bold values indicate comparisons that are statistically significant. DIC 21.78. DTG: dolutegravir; DRV/r: ritonavir-boosted darunavir; LPV/r: 

ritonavir-boosted lopinavir 
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Table 19: Cross table of odds ratios with 95% credible intervals from fixed-effects network meta-analysis comparing ARVs in terms of AIDS-

defining illnesses 

LPV/r + 2 NRTIs 
0.85 

 (0.52, 1.38) 

0.64 

 (0.39, 1.10) 

1.18 

 (0.72, 1.93) 
LPV/r + RAL 

0.76 

 (0.38, 1.57) 

1.55 

 (0.91, 2.60) 

1.32 

 (0.64, 2.66) 
DRV/r + 2 NRTIs 

Values represent the effect of the row treatment relative to the column treatment. Odds ratios above 1 indicate higher proportions of patients 

with AIDS-defining illnesses. Bold values indicate comparisons that are statistically significant. DIC 10.81. DRV/r: ritonavir-boosted darunavir; 

LPV/r: ritonavir-boosted lopinavir  

Table 20: Cross table of odds ratios with 95% credible intervals from fixed-effects network meta-analysis comparing ARVs in terms of 

discontinuations 

LPV/r + 2 NRTIs 
1.65 

 (1.04, 2.65) 

1.23 

 (0.88, 1.72) 

3.03 

 (0.74, 22.30) 

2.04 

 (1.07, 4.19) 

1.02 

 (0.22, 4.55) 

0.61 

 (0.38, 0.97) 
DTG + 2 NRTIs 

0.75 

 (0.42, 1.32) 

1.84 

 (0.42, 14.26) 

1.25 

 (0.56, 2.86) 

0.62 

 (0.12, 2.96) 

0.81 

 (0.58, 1.14) 

1.34 

 (0.75, 2.39) 
LPV/r + RAL 

2.48 

 (0.57, 18.49) 

1.66 

 (0.87, 3.43) 

0.82 

 (0.17, 3.91) 

0.33 

 (0.04, 1.35) 

0.54 

 (0.07, 2.39) 

0.40 

 (0.05, 1.74) 
DRV/r + 2 NRTIs 

0.67 

 (0.09, 3.25) 

0.32 

 (0.03, 2.70) 

0.49 

 (0.24, 0.94) 

0.80 

 (0.35, 1.80) 

0.60 

 (0.29, 1.15) 

1.49 

 (0.31, 11.71) 

LPV/r + RAL 

induction 

0.49 

 (0.09, 2.59) 

0.98 

 (0.22, 4.59) 

1.62 

 (0.34, 8.02) 

1.22 

 (0.26, 5.83) 

3.10 

 (0.37, 35.45) 

2.04 

 (0.39, 10.74) 
LPV/r 

Values represent the effect of the row treatment relative to the column treatment. Odds ratios above 1 indicate higher proportions of patients 

discontinuing treatment. Bold values indicate comparisons that are statistically significant. DIC 27.78. DTG: dolutegravir; LPV/r: ritonavir-boosted 

lopinavir;  
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Table 21: Cross table of odds ratios with 95% credible intervals from fixed-effects network meta-analysis comparing ARVs in terms of 

discontinuations due to adverse events 

LPV/r + 2 NRTIs 
2.64 

 (1.11, 6.88) 

1.01 

 (0.79, 1.31) 

2.74 

 (0.34, 79.12) 

1.11 

 (0.83, 1.51) 

2.51 

 (0.21, 74.34) 

0.38 

 (0.15, 0.90) 
DTG + 2 NRTIs 

0.38 

 (0.14, 0.95) 

1.06 

 (0.11, 32.36) 

0.42 

 (0.15, 1.07) 

0.96 

 (0.07, 31.91) 

0.99 

 (0.76, 1.27) 

2.60 

 (1.05, 7.01) 
LPV/r + RAL 

2.70 

 (0.34, 76.05) 

1.10 

 (0.81, 1.49) 

2.48 

 (0.20, 74.32) 

0.36 

 (0.01, 2.94) 

0.95 

 (0.03, 9.35) 

0.37 

 (0.01, 2.95) 
DRV/r + 2 NRTIs 

0.41 

 (0.01, 3.29) 

0.90 

 (0.02, 45.98) 

0.90 

 (0.66, 1.21) 

2.37 

 (0.94, 6.50) 

0.91 

 (0.67, 1.23) 

2.46 

 (0.30, 70.33) 

LPV/r + RAL 

induction 

2.27 

 (0.18, 68.51) 

0.40 

 (0.01, 4.87) 

1.05 

 (0.03, 14.80) 

0.40 

 (0.01, 5.03) 

1.12 

 (0.02, 64.67) 

0.44 

 (0.01, 5.56) 
LPV/r 

Values represent the effect of the row treatment relative to the column treatment. Odds ratios above 1 indicate higher proportions of patients 

discontinuing treatment due to adverse events. Bold values indicate comparisons that are statistically significant. DIC 28.82. DRV/r: ritonavir-

boosted darunavir; DTG: dolutegravir; LPV/r: ritonavir-boosted lopinavir 

 

Table 22: Cross table of odds ratios with 95% credible intervals from fixed-effects network meta-analysis comparing ARVs in terms of 

treatment-related serious adverse events 

LPV/r + 2 NRTIs 
1.07 

 (0.15, 9.95) 

0.39 

 (0.08, 1.50) 

0.94 

 (0.10, 6.73) 
DTG + 2 NRTIs 

0.36 

 (0.02, 3.99) 

2.55 

 (0.66, 12.89) 

2.80 

 (0.25, 40.28) 
LPV/r 
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Values represent the effect of the row treatment relative to the column treatment. Odds ratios above 1 indicate higher proportions of patients 

with treatment-related serious adverse events. Bold values indicate comparisons that are statistically significant. DIC 7.37. DTG: dolutegravir; 

LPV/r: ritonavir-boosted lopinavir 

 

Table 23: Cross table of odds ratios with 95% credible intervals from fixed-effects network meta-analysis comparing ARVs in terms of 

treatment-emergent serious adverse events 

LPV/r + 2 NRTIs 
1.08 

 (0.55, 2.15) 

1.17 

 (0.91, 1.49) 

0.95 

 (0.53, 1.76) 

1.19 

 (0.88, 1.61) 

4.23 

 (0.93, 33.35) 

0.93 

 (0.47, 1.83) 
DTG + 2 NRTIs 

1.08 

 (0.52, 2.24) 

0.88 

 (0.36, 2.27) 

1.11 

 (0.53, 2.33) 

3.97 

 (0.74, 33.61) 

0.86 

 (0.67, 1.10) 

0.92 

 (0.45, 1.91) 
LPV/r + RAL 

0.82 

 (0.43, 1.60) 

1.02 

 (0.75, 1.38) 

3.65 

 (0.78, 28.56) 

1.05 

 (0.57, 1.88) 

1.13 

 (0.44, 2.76) 

1.23 

 (0.63, 2.30) 
DRV/r + 2 NRTIs 

1.25 

 (0.63, 2.42) 

4.50 

 (0.86, 37.43) 

0.84 

 (0.62, 1.13) 

0.90 

 (0.43, 1.90) 

0.98 

 (0.72, 1.33) 

0.80 

 (0.41, 1.59) 

LPV/r + RAL 

induction 

3.59 

 (0.76, 28.65) 

0.24 

 (0.03, 1.08) 

0.25 

 (0.03, 1.34) 

0.27 

 (0.04, 1.28) 

0.22 

 (0.03, 1.17) 

0.28 

 (0.03, 1.32) 
LPV/r 

Values represent the effect of the row treatment relative to the column treatment. Odds ratios above 1 indicate higher proportions of patients 

with treatment-emergent serious adverse events. Bold values indicate comparisons that are statistically significant. DIC 26.53. DRV/r: ritonavir-

boosted darunavir; DTG: dolutegravir; LPV/r: ritonavir-boosted lopinavir 
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Table 24: Cross table of odds ratios with 95% credible intervals from fixed-effects network meta-analysis comparing ARVs in terms of 

treatment-related adverse events 

LPV/r + 2 NRTIs 
3.28 

 (2.24, 4.87) 

1.55 

 (0.86, 2.85) 

0.93 

 (0.35, 2.67) 

1.02 

 (0.22, 4.66) 

0.31 

 (0.21, 0.45) 
DTG + 2 NRTIs 

0.47 

 (0.24, 0.97) 

0.29 

 (0.10, 0.87) 

0.31 

 (0.06, 1.48) 

0.64 

 (0.35, 1.16) 

2.11 

 (1.03, 4.25) 
LPV/r + RAL 

0.60 

 (0.22, 1.75) 

0.66 

 (0.13, 3.27) 

1.07 

 (0.38, 2.84) 

3.50 

 (1.15, 9.85) 

1.66 

 (0.57, 4.62) 
LPV/r + RAL induction 

1.08 

 (0.17, 6.63) 

0.98 

 (0.21, 4.48) 

3.23 

 (0.67, 15.51) 

1.52 

 (0.31, 7.73) 

0.93 

 (0.15, 5.73) 
LPV/r 

Values represent the effect of the row treatment relative to the column treatment. Odds ratios above 1 indicate higher proportions of patients 

with treatment-related adverse events. Bold values indicate comparisons that are statistically significant. DIC 18.84. DTG: dolutegravir; LPV/r: 

ritonavir-boosted lopinavir 

Table 25: Cross table of odds ratios with 95% credible intervals from fixed-effects network meta-analysis comparing ARVs in terms of 

treatment-emergent adverse events 

LPV/r + 2 NRTIs 
1.58 

 (1.12, 2.24) 

1.33 

 (0.89, 2.01) 

1.75 

 (1.07, 2.88) 

0.04 

 (0.00, 5.00) 

0.63 

 (0.45, 0.89) 
DTG + 2 NRTIs 

0.84 

 (0.50, 1.43) 

1.11 

 (0.60, 2.03) 

0.03 

 (0.00, 3.17) 

0.75 

 (0.50, 1.13) 

1.19 

 (0.70, 2.02) 
LPV/r + RAL 

1.31 

 (0.69, 2.49) 

0.03 

 (0.00, 3.75) 

0.57 

 (0.35, 0.94) 

0.90 

 (0.49, 1.66) 

0.76 

 (0.40, 1.44) 
DRV/r + 2 NRTIs 

0.02 

 (0.00, 2.92) 

23.54 

 (0.20, 919.47) 

37.18 

 (0.32, 1472.39) 

31.30 

 (0.27, 1241.78) 

41.57 

 (0.34, 1693.45) 
LPV/r 
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Values represent the effect of the row treatment relative to the column treatment. Odds ratios above 1 indicate higher proportions of patients 

with treatment-emergent adverse events. Bold values indicate comparisons that are statistically significant. DIC 20.80. DRV/r: ritonavir-boosted 

darunavir; DTG: dolutegravir; LPV/r: ritonavir-boosted lopinavir 
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