
Background
▪▪ Clinicians and patients prefer to choose dual or triple therapy with oral 

antidiabetics (OADs) prior to deciding between injectable basal insulin (BI) 
or glucagon-like peptide-1 receptor agonists (GLP-1 RAs) to reach 
glycaemic control1

▪▪ BI and GLP- 1 RAs are becoming increasingly important in type 2 diabetes 
(T2D) therapy, both as monotherapy or in combination2,3

▪▪ Several of the treatment regimens currently available are very 
efficacious at reducing levels of glycated haemoglobin (HbA1c) and 
plasma glucose.4 When insulin-naïve patients who have failed OADs are 
considered for intensification to BI, a GLP -1 RA or combination therapy 
of BI + GLP- 1 RA, it is important to understand the relative effects of 
these therapies versus OADs

Aim
▪▪ To better understand the treatment efficacy and safety of fixed-ratio 

combinations (FRCs) of BI and GLP -1 RA compared with BI, GLP -1 RA or 
OAD monotherapy using network meta-analysis in the absence of 
head-to-head randomized controlled trials (RCT)

Methods
▪▪ A systematic literature review was conducted using the PICO 

(Population, Intervention, Comparison, Outcome) framework for 
eligibility (Table 1) to identify RCTs reporting on patients with T2D 
inadequately controlled on OADs and who are insulin naïve

▪▪ A systematic search was designed and executed on main bibliographic 
databases including MEDLINE® (PubMed), Embase (OVID®) and Cochrane 
Central Register of Controlled Trials (CENTRAL). Additionally, a manual 
search was conducted by cross-checking the reference list of included 
studies as well as searching for relevant papers published during the last 
2 years in conferences to identify RCTs reporting on the safety and 
efficacy of FRC BI + GLP-1 RA, BI, GLP-1 RA or OADs in patients with T2D 

▪▪ Data extraction was conducted using the DOCTM data version 2.0 
software platform (Doctor Evidence, LLC, Santa Monica, CA, USA) and its 
universal electronic extraction form, based on a standardized data 
configuration protocol. Each collected data point was extracted by two 
highly trained and proctored evidence analysts. All terms (characteristics 
and outcomes) were collected as reported in each paper and synonyms 
were ‘bound’ before analysis using the DOC Ontology System

▪▪ Heterogeneity between included trials was assessed for the purpose of 
choosing the appropriate statistical model by comparing baseline 
characteristics across trial as well as using Node splitting and analysis of 
heterogeneity (ANOHE)

▪▪ Bayesian network meta-analysis (NMA) was conducted focusing on the 
key efficacy and safety outcomes of HbA1c reduction, frequency of 
confirmed hypoglycaemia (plasma glucose concentrations from 3.1 to 
3.9 mmol/L as reported in the studies) and weight gain using GeMTC R 
package with JAGs as the MCMC sampler producing a point estimate and 
credible interval 

Results
▪▪ A total of 3488 unique references yielded 43 studies meeting PICO 

requirements. An additional 15 articles were excluded in data 
extraction; analysis was performed on 28 studies (Figure 1). Random 
effects model was chosen for analysis due to high level of heterogeneity 
observed between included trials in their baseline characteristics. The 
results of ANOHE was also confirmatory of this heterogeneity across 
included trials (I2  50%). Several comparisons were excluded as they 
did not fit the network, although other arms in the same studies may 
have been used 

▪▪ Results were evaluated for the following: FRC BI + GLP-1 RA (n=2173;  
5 studies) compared with BI (n=2788; 11 studies), GLP-1 RAs (n =3046;  
12 studies) or OAD (n=2149; 11 studies)

▪▪ When evaluating change from baseline in HbA1c (%) in 18 studies, the FRC 
BI + GLP-1 RA was significantly favoured versus other regimens containing 
two OADs, three OADs, BI or GLP-1 RA (relative mean difference [95% 
credible interval (CrI)]: 0.92 [0.57, 1.30]; 0.81 [0.35, 1.30]; 0.45 [0.14, 0.74] 
and 0.48 [0.17, 0.79], respectively; Figure 2) 

▪▪ A significantly higher proportion of patients achieving target HbA1c levels 
7% was found when taking an FRC BI + GLP-1 RA versus two OADs, 
three OADs, BI or GLP-1 RA (odds ratio [OR; 95% CrI]: 0.13 [0.08, 0.24]; 
0.18 [0.08, 0.38]; 0.36 [0.20, 0.62] and 0.31 [0.18, 0.53], respectively; 
Figure 3)

▪▪ Achieving target HbA1c levels 6.5% was significantly favoured in 
patients taking FRC BI + GLP-1 RA versus two OADs, three OADs, BI or 
GLP-1 RA (OR [95% CrI]: 0.09 [0.05, 0.20]; 0.20 [0.08, 0.50]; 0.36 [0.17, 
0.67] and 0.31 [0.17, 0.62], respectively; Figure 4)

▪▪ Change in weight from baseline (kg) was significantly favoured in 
patients taking FRC BI + GLP-1 RA versus BI (relative mean difference 
[95% CrI]: 1.50 [0.52, 2.50]); however, GLP-1 RA was significantly 
favoured against FRC therapy (relative mean difference [95% CrI]: –2.40 
[–3.40, –1.40]; Figure 5). There was a trend towards favouring regimens 
containing two or three OADs compared with FRC BI + RA (Figure 5)

▪▪ Insufficient study data5–7 were available to evaluate results for 
hypoglycaemia; the results available were inconclusive

▪▪ No new safety findings emerged from this analysis

▪▪ Node splitting analysis showed no statistically significant inconsistencies 
(p0.05), whereas ANOHE results were mixed, with some comparisons 
exceeding I2 values of 50%. However, pooling the estimates reduced 
heterogeneity compared with pairwise comparisons

Conclusions
▪▪ In insulin-naïve patients failing OADs, FRC BI + GLP-1 RA provide 
an advantage for improvements in levels of HbA1c, supporting 
the conclusion that this therapy provides favourable efficacy

▪▪ Insulin-based monotherapy led to significant weight gain versus 
a combination therapy with GLP-1 RA, consistent with previously 
published literature.4 FRC BI + GLP-1 RA demonstrated improved 
weight change versus BI monotherapy, yielding an overall 
favourable efficacy profile in this patient population

▪▪ Hypoglycaemia results available were inconclusive; more 
studies are needed to evaluate the safety of these treatment 
intensification options

▪▪ The results shown here demonstrate the utility of NMA in providing 
insights into efficacy in the therapeutic context of treatment 
intensification, often in the absence of direct, head -to- head trial data

▪▪ As FRC BI + GLP -1 RA is prescribed more widely, observational 
studies in real-world treatment settings will provide data on efficacy 
and safety with clinical use
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Table 1. PICO framework parameters

Population Patients with T2D inadequately controlled on OAD therapy and who are insulin naïve 

Interventions Any of the following drugs alone or in combination with any other regimens such 
as insulin or OADs
▪▪ BIs, including NPH, insulin glargine, insulin detemir and insulin degludec
▪▪ GLP-1 RAs, including albiglutide, dulaglutide, exenatide, liraglutide, lixisenatide 

and semaglutide

Comparators Any or none

Outcomes Efficacy/effectiveness

▪▪ HbA1c

▪▪ Body weight (gain or loss)

Safety

▪▪ Hypoglycaemia 
▪▪ Gastrointestinal events

 ͵ Diarrhoea
 ͵ Nausea
 ͵ Vomiting

▪▪ Cardiovascular events
 ͵ Mortality, cardiovascular
 ͵ Myocardial infarction
 ͵ Stroke
 ͵ Heart failure

Study design Trials (controlled or uncontrolled, randomized or non-randomized)

Additional 
criteria

▪▪ Sample size was restricted to 100 participants in total
▪▪ Only studies published since 2000 and conference abstracts published since 

2016 were included
▪▪ Only studies involving human participants and published in the English 

language were included
BI=basal insulin; GLP-1 RA=glucagon-like peptide-1 receptor agonist; HbA1c=glycated haemoglobin; NPH=neutral protamine Hagedorn;  
OAD=oral antidiabetic; PICO=population, intervention, comparison, outcome; T2D=type 2 diabetes

Figure 1. PRISMA diagram showing study selection processes for 
evaluating the safety and efficacy of BI and GLP-1
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Figure 4. FRC BI + GLP-1 RA was significantly favoured versus other 
regimens containing two OADs, three OADs, BI or GLP-1 RA, when 
evaluating % of patients achieving HbA1c 6.5% 1,5,6,8,9,11–13,15–18,21
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BI=basal insulin; CrI=credible interval; FRC=fixed-ratio combination; GLP-1 RA=glucagon-like peptide-1 receptor agonist; HbA1c=glycated haemoglobin; 
OAD=oral antidiabetic

Figure 5. FRC BI + GLP-1 RA was significantly favoured versus BI, but  
GLP-1 RA was significantly favoured versus FRC BI + GLP-1 RA when 
evaluating change in weight (kg) from baseline 1,5–7,9–13,15–21
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Figure 2. FRC BI + GLP-1 RA was significantly favoured versus other 
regimens containing two OADs, three OADs,  BI or GLP-1 RA when 
evaluating HbA1c change from baseline (%) 1,5–21
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Figure 3. FRC BI + GLP-1 RA was significantly favoured versus other 
regimens containing two OADs, three OADs, BI or GLP-1 RA when 
evaluating % of patients achieving HbA1c 7% 1,5,6,8,9,11–21
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