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Abstract  

Aim To assess the efficacy and safety of combination therapy with a glucagon-like peptide 1 receptor 

agonist (GLP-1 RA) and a sodium glucose co-transporter 2 inhibitor (SGLT2i) in patients with type 2 

diabetes. 

Methods We searched Medline, Embase, the Cochrane Library, and grey literature sources until 

December 2, 2019 for randomized controlled trials in adults with type 2 diabetes assessing the 

combination of GLP-1 RA and SGLT2i, either as co-initiation therapy or as add-on to each other, 

against placebo or an active comparator. The primary outcome was change in HbA1c. Secondary 

outcomes included change in body weight, blood pressure, and eGFR, and incidence of severe 

hypoglycemia, all-cause mortality, cardiovascular mortality, myocardial infarction, stroke and 

hospitalization for heart failure. We pooled data using random effects meta-analyses.  

Results Seven trials (1913 patients) were eligible. Compared to GLP-1 RA, GLP-1 RA/SGLT2i 

combination therapy was associated with greater reduction in HbA1c (weighted mean difference -

0.61%, 95% CI -1.09 to -0.14%, four studies), body weight (-2.59 kg, -3.68 to -1.51 kg, three studies), 

and systolic blood pressure (-4.13 mmHg, -7.28 to -0.99 mmHg, four studies). Compared to SGLT2i, 

GLP-1 RA/SGLT2i combination therapy reduced HbA1c (-0.85%, -1.19 to -0.52%, six studies) and 

systolic blood pressure (-2.66 mmHg, -5.26 to -0.06 mmHg, six studies), but not body weight (-1.46 

kg, -2.94 to 0.03 kg, five studies). After excluding data for one trial that had a considerably longer 

duration than the remaining studies, body weight was also reduced versus SGLT2i (-1.79 kg, -2.99 to 

-0.59 kg, five studies). Combination therapy did not increase the incidence of severe hypoglycemia. 

Data for mortality and cardiovascular outcomes were scarce. 

Conclusions GLP-1 RA/SGLT2i combination therapy seems to reduce HbA1c, body weight and 

systolic blood pressure without increasing the risk for severe hypoglycemia compared to either GLP-1 
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RA or SGLT2i. No robust conclusions can be made regarding long-term effectiveness or effect on  

cardiovascular outcomes. 
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Introduction 

Most patients with type 2 diabetes will eventually require a combination of at least two antidiabetic 

agents with different mechanisms of action to achieve glycemic control. Glucagon-like receptor 

agonists (GLP-1 RAs) enhance insulin secretion and inhibit glucagon secretion, while sodium-glucose 

cotransporter-2 inhibitors (SGLT2is) promote urinary glucose excretion.1,2 In addition, both drug 

classes have a favorable effect on body weight and blood pressure, while cardiovascular outcome 

trials have demonstrated that specific agents within each class can reduce mortality or incidence of 

cardiovascular events.3,4 As a result, both GLP-1 RAs and SGLT2is have a prominent place in the 

American Diabetes Association and the European Association for the Study of Diabetes 

(ADA/EASD) consensus report and the guidelines issued by the European Society of Cardiology 

(ESC) in collaboration with EASD.5,6 However, it is unclear whether these beneficial effects of 

individual GLP-1 RAs and SGLT2is are retained or even enhanced in patients who are treated with a 

combination of a GLP-1 RA and an SGLT2i. 

Previous meta-analyses have assessed the effect of combination therapy with a GLP-1 RA and an 

SGLT2i.7–10 However, either they focused solely on comparisons against SGLT2is and not versus 

GLP-1 RAs and did not incorporate data from all relevant randomized controlled trials (RCTs) 

published to date, or they did not take into consideration the pattern of combination therapy in each 

trial (sequential administration or co-initiation) in their analysis.7–10 Sequential administration aims to 

better patient adherence and minimization of adverse events, while co-initiation therapy can lead to 

earlier achievement of therapeutic goals by targeting multiple pathogenic mechanisms 

simultaneously, as demonstrated in the VERIFY (Vildagliptin Efficacy in combination with 

metfoRmIn For earlY treatment of type 2 diabetes) study.11,12  

We aimed to systematically retrieve, critically appraise and synthesize all currently available evidence 

evaluating the efficacy and safety of combination therapy with a GLP-1 RA and an SGLT2i in 
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patients with type 2 diabetes, by means of an up-to-date systematic review and meta-analysis of 

RCTs. 

 

Methods 

This systematic review is reported according to the PRISMA (Preferred Reporting Items for 

Systematic reviews and Meta-Analyses) guidelines13 and was conducted according to a registered 

protocol (PROSPERO identifier: CRD42020152355).  

Data Sources  

We identified eligible studies by searching MEDLINE (via PubMed), EMBASE (via Ovid) and the 

Cochrane library without any language restrictions until December 2, 2019 (Supplementary Table 

S1).  We also searched grey literature sources, including clinical trial registries (clinicalTrials.gov, 

clinicaltrialsregister.eu), manufacturers’ trial registries, and the abstracts of the annual ADA and 

EASD meetings from 2013 to 2019. 

Study Selection  

We included RCTs in adults with type 2 diabetes that compared the combination of a GLP-1 RA and 

an SGLT2i (GLP-1 RA/SGLT2i) against placebo or an active control (including individual GLP-1 

RAs or SGLT2is) and reported data for at least one of the prespecified outcomes of interest. Records 

retrieved from electronic databases were imported in an online reference management software. After 

deduplication, three independent reviewers (CM, PK, KM) screened all records at title and abstract 

level and then assessed the full text of eligible records. Any disagreements were resolved by 

consultation of a fourth reviewer (TK). Two reviewers (CM and PK) juxtaposed the results from the 

grey literature search against the search results from the three electronic databases.  

Data Extraction 
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Data extraction from eligible studies was performed independently by two reviewers (CM and PK) 

using a predesigned form and any conflicts were resolved by a third reviewer (TK). Multiple reports 

of the same study were collated to maximize information yield. In case that numerical data were 

presented only in graphs, they were extracted using relevant software 

(http://plotdigitizer.sourceforge.net).14 If a study comprised multiple arms with different doses, we 

combined data from all approved doses using appropriate methodology.15 Missing data were 

requested by contacting corresponding authors.  

For each eligible trial, we extracted data for study characteristics, participants’ baseline characteristics 

and prespecified outcomes. Our primary outcome was the change in HbA1c from baseline. Secondary 

efficacy outcomes included the change from baseline in body weight, systolic blood pressure, 

diastolic blood pressure, and estimated Glomerular Filtration Rate (eGFR). We also extracted data for 

all-cause mortality and cardiovascular mortality, and number of patients who experienced at least one 

event of severe hypoglycemia (as defined in each study), myocardial infarction, stroke and 

hospitalization for heart failure. 

Risk of Bias Assessment and Strength of Evidence 

Two independent reviewers (CM and PK) used the revised Cochrane Collaboration’s Risk of Bias 

Tool (ROB) version 2.0 to assess risk of bias within studies for change in HbA1c, body weight, and 

systolic blood pressure.16 Any disagreements were resolved in consensus with a third reviewer (TK). 

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

approach to rate the certainty of evidence in effect estimates for the three aforementioned outcomes.17 

We planned to assess publication bias by means of visual interpretation of a funnel plot for the 

primary outcome and with Egger’s test.18 

Data Synthesis 
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For continuous outcomes we calculated weighted mean differences (WMDs) and 95% confidence 

intervals (CIs) applying an inverse variance random effects model. For dichotomous outcomes we 

calculated odds ratios (ORs) along with 95% CIs using the random effects Mantel-Haenzel approach. 

In cases of comparisons with zero events in one or both arms, we applied a treatment arm continuity 

correction based on the inverse of the opposite arm’s size.19 We assessed statistical heterogeneity with 

the I2 statistic, with I2 values above 60% representing high heterogeneity.20 We performed separate 

analyses based on type of comparator (either GLP-1 RA or SGLT2i alone). In addition, we performed 

prespecified subgroup analyses, based on whether the two drugs were given as simultaneous initiation 

(co-initiation) or as sequential administration (add-on to each other).  

If a study reported outcome at different time points, in our main analyses we utilized data from the 

report with the longest duration of intervention. Of note, we identified only one study (DURATION-8 

trial) reporting data at different time points (at 28, 52 and 104 weeks),21–23 whereas the remaining 

studies had a short duration (ranging between 12 and 30 weeks). Therefore, for the change in HbA1c, 

body weight and systolic blood pressure, we conducted a post-hoc secondary analysis utilizing short-

term (at 28 weeks)23 instead of long-term (at 104 weeks)21 data from the DURATION-8 trial. In 

addition, we conducted a post-hoc sensitivity analysis for the change in HbA1c excluding the 

DURATION-8 trial21, in which patients’ baseline HbA1c was considerably higher than that of the 

remaining studies. Moreover, in an additional sensitivity analysis we excluded one trial,24 for which 

we extracted continuous outcome data from graphs using appropriate software. Finally, based on the 

findings from individual three-arm trials assessing co-initiation combination therapy, we speculated 

whether the effect of combination therapy on HbA1c, body weight and systolic blood pressure, was 

likely to be additive, more than additive or less than additive, by comparing it to the sum of the effect 

in the two trial arms allocated to individual GLP-1 RA and SGLT2i. All analyses were done using 

RStudio version 1.2.5001 and the R package meta (version 4.9-7). 
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Results 

Search Results and Study Characteristics 

Seven RCTs with 1913 patients were included in the systematic review and meta-analysis (Figure 

1).21,22,31–36,23–30 Of these, two studies were retrieved as conference abstracts and one study was 

identified in clinicaltrials.gov (NCT02964247).25,28 Of note, for one of these conference abstracts and 

for the trial from clinicaltrials.gov we utilized post-hoc data from their respective journal article 

which were published shortly after our search date.33,36 The characteristics of included studies and 

participants’ baseline characteristics are shown in Table 1. All studies had a parallel-group design. 

Five studies were double-blind,22,24,33–35 one was open-label36, while blinding status was not reported 

in one study28. Duration of intervention ranged between 12 and 30 weeks in all studies, except for the 

DURATION-8 trial which reported outcome data at 2823, 5222 and 10421 weeks.  

Three studies22,28,36 evaluated the combination of GLP-1 RA/SGLT2i as simultaneous initiation 

therapy versus isolated GLP-1 RA and SGLT2i. Three studies33–35 compared a GLP-1 RA versus 

placebo as add-on therapy in patients already treated with an SGLT2i, while one study was a post-hoc 

subgroup analysis24 of the CANVAS (CANagliflozin cardioVascular Assessment Study) trial 

programme37 comparing an SGLT2i versus placebo as add-on therapy in patients already treated with 

a GLP-1 RA. In all RCTs, patients continued receiving their background anti-diabetic treatment 

which was mostly metformin or metformin plus a sulphonylurea. Across included trials, mean 

baseline HbA1c  ranged between 8.0% and 8.2% in all studies, except for the DURATION-8 trial in 

which mean HbA1c at baseline was 9.3%. Mean body weight, body mass index and systolic blood 

pressure at baseline ranged from 90.9 kg to 91.7 kg, 31.9 kg/m2 to 37.4 kg/m2 and 127.9 mmHg to 

136.7 mmHg, respectively. Across all trials, mean participant’s age ranged between 52.3 and 61.0 

years (Table 1). 
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Risk of Bias Assessment 

Overall risk of bias for change in HbA1c was deemed at some concerns in three studies24,28,36 and low 

in four studies.22,33–35 A detailed risk of bias assessment for HbA1c, body weight and systolic blood 

pressure is available in Supplementary table S2. We did not explore the presence of publication bias 

due to the small number of included studies (less than 10 studies).38 

Change in HbA1c 

All studies assessed the change in HbA1c. Combination therapy with GLP-1 RA/SGLT2i led to a 

greater reduction in HbA1c compared to GLP-1 RA alone (WMD -0.61%, 95% CI -1.09 to -0.14%, 

I2=66%, four studies). The combination therapy was also more efficacious in a subgroup analysis of 

three studies evaluating simultaneous initiation therapy versus GLP-1 RA  (WMD -0.39%, 95% CI -

0.69 to -0.09%, I2=0%) and in one study evaluating the sequential addition of SGLT2i to GLP-1 RA 

(WMD -1.03%, 95% CI -1.34 to -0.72%) (Figure 2A). Similarly, combination therapy with GLP-1 

RA/SGLT2i reduced HbA1c compared to SGLT2i alone (WMD -0.85%, 95% CI -1.19 to -0.52%, 

I2=88%, six studies). Subgroup analyses suggested similar results both for simultaneous initiation 

(WMD -0.66%, 95% CI -0.95 to -0.37%, I2=0%, three studies) and for sequential addition of GLP-1 

RA to SGLT2i (WMD -0.94%, 95% CI -1.39 to -0.49%, I2=95%, three studies) (Figure 2B). The 

GRADE assessment for all estimates was very low, downgraded mainly due to inconsistency, 

indirectness, or risk of bias assessment (Supplementary Table S3).  

A secondary analysis using short-term (at 28 weeks)23 instead of long-term (at 104 weeks)21 data from 

the DURATION-8 trial also demonstrated that combination therapy was more efficacious in reducing 

HbA1c compared to either GLP-1 RA (WMD -0.60%, 95% CI -1.09 to -0.12%, I2=70%, four studies) 

or SGLT2i (WMD -0.85%, 95% CI -1.18 to -0.51%, I2=88%, six studies). Individual trial data from 

studies assessing the simultaneous initiation of GLP-1 RA/SGLT2i 21–23,28,36 suggested that the effect 
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of the combination therapy on the reduction of HbA1c was likely to be less than additive 

(Supplementary Table S4). 

Change in Body Weight 

Six studies21,24,33–36 assessed the change in body weight. Body weight loss was greater with GLP-1 

RA/SGLT2i combination therapy compared to GLP-1 RA (WMD -2.59 kg, 95% CI -3.68 to -1.51 kg, 

I2=47%, three studies) (Figure 3A), whereas no difference was found when compared to SGLT2i 

(WMD -1.46 kg, 95% CI -2.94 to 0.03 kg, I2=91%, five studies) (Figure 3B). These estimates were 

consistent regardless of type of combination therapy (simultaneous initiation or sequential 

administration). The GRADE assessment for these findings was very low (Supplementary Table 

S3). 

In a secondary analysis using short-term data from the DURATION-8 trial23, GLP-1 RA/SGLT2i 

therapy decreased body weight not only versus GLP-1 RA (WMD -2.56 kg, 95% CI -3.46 to -1.66 kg, 

I2=45%, three studies), but also versus SGLT2i (WMD -1.79 kg, 95% CI -2.99 to -0.59 kg, I2=88%, 

five studies). Moreover, based on data from individual reports of the DURATION-8 trial at different 

time points, the reduction in body weight after simultaneous initiation of GLP-1 RA/SGLT2i was 

likely to be additive at 28 weeks23 but less than additive after 104 weeks21 of treatment 

(Supplementary Table S4). 

Change in Systolic Blood Pressure 

The change in systolic blood pressure was assessed in all studies. GLP-1 RA/SGLT2i combination 

therapy reduced systolic blood pressure more than GLP-1 RA (WMD -4.13 mmHg, 95% CI -7.28 to -

0.99 mmHg, I2=30%, four studies) (Figure 4A) or SGLT2i (WMD -2.66%, 95% CI -5.26 to -0.06 

mmHg, I2=71%, six studies) (Figure 4B). The GRADE assessment for these estimates was very low 

(Supplementary Table S3). 
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Results were similar both against GLP-1 RA (WMD -4.06 mmHg, 95% CI -7.00 to -1.12 mmHg, 

I2=31%, four studies) and against SGLT2i (WMD -2.74 mmHg, 95% CI -5.21 to -0.28 mmHg, 

I2=71%, six studies) in a secondary analysis utilizing short-term data from the DURATION-8 trial23. 

Individual trial data from studies assessing the simultaneous initiation of GLP-1 RA/SGLT2i21–23,36 

suggested that the reduction in systolic blood pressure was likely to be more than additive 

(Supplementary Table S4). 

Change in Diastolic Blood Pressure 

Five studies reported data for the change in diastolic blood pressure.22,24,33–35 Combination therapy 

with GLP-1 RA/SGLT2i had no effect on diastolic blood pressure when compared with either GLP-1 

RA (WMD -1.09 mmHg, 95% CI -2.70 to 0.53 mmHg, I2=0%, two studies) (Supplementary Figure 

S1A) or with SGLT2i (WMD -0.20 mmHg, 95% CI -1.06 to 0.66 mmHg, I2=0%, four studies) 

(Supplementary Figure S1B).  

Change in eGFR  

Only four trials assessed change in eGFR.22,24,34,35 However, these trials did not report results in a way 

that they could be used in a meta-analysis.  

Severe Hypoglycemia 

Six studies were included in the analysis for severe hypoglycemia.21,24,33–36 Five studies 21,24,33–35  

defined severe hypoglycemia as an event requiring the assistance of another person. In the remaining 

study, albeit a detailed definition for severe hypoglycemia was not reported, based on data from 

clinicaltrials.gov (NCT02324842) all hypoglycemic episodes were reported as being non-serious.36 

Combination treatment with GLP-1 RA/SGLT2i did not increase the incidence of severe 

hypoglycemia compared with GLP-1 RA (OR=1.38, 95% CI 0.14 to 13.14, I2=0%, three studies) 

(Supplementary Figure S2A) or SGLT2i (OR=2.39, 95% CI 0.47 to 12.27, I2=0%, five studies) 

(Supplementary Figure S2B). 
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Mortality and Cardiovascular Outcomes  

Events of death, myocardial infarction and stroke were very rare across all arms in all studies. Odds 

ratios for these outcomes were not significant in the comparisons of GLP-1 RA/SGLT2i combination 

with either GLP-1 RA or SGLT2i (Supplementary Table S5). We did not identify any trial reporting 

data for hospitalization for heart failure. 

Sensitivity Analyses 

In a sensitivity analysis excluding one study with considerably higher baseline HbA1c values 

(DURATION-8 trial),21 GLP-1 RA/SGLT2i combination reduced HbA1c compared to either GLP-1 

RA (WMD -0.76%, 95% CI -1.34 to -0.18%, I2=34%, three studies) or SGLT2i (WMD -0.91%, 95% 

CI -1.30 to -0.52%, I2=90%, five studies), consistently with the findings of the main analysis. 

We also performed sensitivity analyses excluding one trial24 for which we extracted standard 

deviation values for HbA1c, body weight and systolic blood pressure from graphs using relevant 

software. Results from these analyses were similar to those of the main analyses comparing 

simultaneous combination therapy versus GLP-1 RA for the change in HbA1c, (WMD -0.39%, 95% -

0.69 to -0.09%, I2 0%, three studies), body weight (WMD -2.72 kg, 95% CI -5.04 to -0.39 kg, 

I2=71%, two studies) and systolic blood pressure (WMD -3.02 mmHg, 95% CI -5.56 to -0.48 mmHg, 

I2=1%, three studies).  

 

Discussion 

In this systematic review and meta-analysis we assessed the efficacy and safety of the combination 

treatment with a GLP-1 RA and an SGLT2i in patients with type 2 diabetes. Our systematic review 

highlights that the current evidence base on the GLP-1 RA/SGLT2i combination therapy is limited 

due to the small number of available RCTs and the presence of clinical variability among eligible 

trials in terms of type of individual GLP-1 RA or SGLT2i used in each combination. In addition, six 
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out of the seven RCTs reported only short-term results, whereas only one trial had a long-term 

extension period, with outcome data at 104 weeks. Based on our meta-analyses utilizing trials with a 

short treatment duration (ranging between 12 and 30 weeks), combination therapy seemed to be 

associated with a greater reduction of HbA1c, body weight and systolic blood pressure compared to 

either GLP-1 RA or SGLT2i. However, when we incorporated long-term data (at 104 weeks) from the 

DURATION-8 trial in our meta-analyses, we did not find any difference in body weight reduction 

between GLP-1 RA/SGLT2i combination therapy and SGLT2i alone. Finally, GLP-1 RA/SGLT2i 

treatment had no effect on diastolic blood pressure and did not increase odds of severe hypoglycemia 

compared to either GLP-1 RA or SGLT2i, while mortality and cardiovascular outcomes were very 

rare among all arms, yielding non-significant and imprecise ORs. 

The interaction between GLP-1 RAs and SGLT2is when administered as combination therapy has not 

been yet clarified, as multiple pathophysiologic mechanisms may be implicated. Speculations 

regarding the effect of combination therapy on metabolic parameters is likely to be additive, more 

than additive, or less than additive could be made based on individual trial arm data from three-arm 

RCTs comparing the simultaneous initiation GLP-1 RA/SGLT2i combination both versus GLP-1 RA 

and versus SGLT-2i. We identified three such trials21–23,28,36, for which we compared the effect on 

HbA1c, body weight and systolic blood pressure in the arm allocated to the GLP-1 RA/SGLT2i 

combination with the sum of the respective effects in the two remaining trial arms allocated to 

individual GLP-1 RA and SGLT2i (Supplementary Table S4). Based on these data from three 

RCTs21–23,28,36, combination therapy was likely to have a less than additive effect on HbA1c. One 

possible explanation of this sub-additive effect could be the mitigation of the actual effect of GLP-1 

RAs owing to the indirect increase of glucagon and consequently glucose production caused by 

SGLT2is.39 Notably, based on data from the DURATION-8 trial, which reported both short-term and 

long-term results, the overall body weight reduction effect in patients randomized to once weekly 
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exenatide/dapagliflozin combination seemed to decrease over time (being additive after 28 weeks but 

less than additive after 104 weeks of treatment). This time-dependent diminishing effect should 

probably be attributed to the GLP-1 RA, rather than the SGLT2i component of the combination 

therapy. In particular, in patients randomized to the individual GLP-1 RA arm (once weekly 

exenatide), body weight reduction at 104 weeks was almost half of that achieved at 28 weeks. 

Conversely, patients randomized to the SGLT2i arm (dapagliflozin) achieved greater body weight 

loss at 104 weeks compared to 28 weeks. Finally, based on data from the DURATION-8 trial, effect 

of combination therapy with GLP-1 RA/SGLT2i on systolic blood pressure seemed to be more than 

additive both at 28 weeks and at 104 weeks.   

The effect of combination therapy with a GLP-1 RA and an SGLT2i has been addressed in four 

previous meta-analyses.7–10 However, these meta-analyses synthesized data only from comparisons 

against an SGLT2i. Instead, we also analyzed studies and study arms that included a GLP-1 RA as a 

comparator.22,24,28,36 Moreover, we conducted an up-to-date and extensive literature search, thus 

retrieving data for three additional studies that had not been included in previous meta-analyses.28,33,36 

Of note, we excluded one study40 that assessed the effect of insulin Degludec/Liraglutide (iDegLira) 

vs. Insulin Glargine (IGlar U100) as add-on to SGLT2i, because mean liraglutide dose in the iDegLira 

arm was lower than the approved therapeutic dose for liraglutide and also because type of basal 

insulin was not identical between intervention and comparator arms. Finally, we conducted subgroup 

analyses based on type of combination (simultaneous initiation or sequential addition), as well as 

secondary analyses based on trial duration.  

Our study has certain limitations. The type of GLP-1 RA and SGLT2i in each combination regimen 

was not identical between eligible trials, which introduces clinical heterogeneity in our analyses and 

attenuates the generalizability of our findings. Due to the limited number of included trials we could 

not conduct subgroup analyses based on type of GLP-1 RA or SGLT2i used in each combination. In 
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fact, each one of the seven eligible RCTs assessed a different GLP-1 RA/SGLT2i combination, 

namely liraglutide/canagliflozin36, liraglutide/empagliflozin28, once weekly exenatide/dapagliflozin21–

23, liraglutide/any SGLT2i33, dulaglutide/any SGLT2i34, semaglutide/any SGLT2i35 and exenatide or 

liraglutide/canagliflozin24. Therefore, we analyzed GLP-1 RAs and SGLT2is solely as drug classes 

and our meta-analyses did not account for any potential differences between individual agents of the 

same class. Of note, at least four pertinent studies assessing the effect of combination therapy are 

ongoing, thus subgroup analyses focusing on specific GLP-1 RA/SGLT2i combinations may be 

feasible upon completion of these trials (Supplementary Table S6). Furthermore, duration of 

treatment was short in almost all trials, ranging between 12 and 30 weeks, whereas long-term 104-

week data were available only for the DURATION-8 trial. Therefore, our meta-analysis cannot 

provide robust conclusions regarding the long-term effects of GLP-1 RA/SGLT2i combinations, since 

it is unknown whether the findings of the DURATION-8 trial can be extrapolated to GLP-1 

RA/SGLT2i combinations other than once weekly exenatide/dapagliflozin. Apart from having a short 

duration, none of the included studies was designed to assess cardiovascular outcomes, hence our 

meta-analyses effect estimates for mortality and vascular outcomes are imprecise and of limited 

clinical applicability. Finally, even though we conducted subgroup analyses based on the pattern of 

combination therapy (simultaneous initiation or sequential administration), our meta-analysis does not 

allow for robust conclusions regarding differences between these two approaches. Ideally, this would 

require three-arm trials comparing an arm allocated to simultaneous initiation with GLP-1 

RA/SGLT2i versus an arm allocated to initiation with GLP-1 RA and subsequent addition of SGLT2i 

versus an arm allocated to initiation with SGLT2i and subsequent addition of GLP-1 RA. However, 

we did not identify any such trial; in fact, all included RCTs evaluating sequential administration were 

placebo-controlled trials assessing the addition of a GLP-1 RA on preexisting background therapy 

with an SGLT2i and vice versa, rather than being active-controlled trials assessing initiation of GLP-1 
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RA/SGLT2i treatment in a sequential manner versus initiation treatment with a GLP-1 RA alone and 

versus initiation treatment with an SGLT2i alone. 

In their latest treatment algorithms, both the ADA/EASD and the ESC recommend specific GLP-1 

RAs in patients with established or at high risk for atherosclerotic cardiovascular disease, and specific 

SGLT2is in patients with heart failure or chronic kidney disease.5,6 Notably, the ADA/EASD in their 

consensus report suggest that this decision should be made independently of baseline HbA1c. 

Subsequently, if the HbA1c target is not achieved, addition of an SGLT2i is recommended for patients 

on a GLP-1 RA, and vice versa for patients on an SGLT2i.  They do highlight, however, that current 

evidence from available RCTs does not address the impact of the combination of the two drug classes 

on long-term cardiorenal outcomes.6 Our systematic review and meta-analysis corroborates that no 

robust conclusions can be made whether treatment with specific GLP-1 RA/SGLT2i combinations 

can confer complementary cardiovascular benefits compared to treatment with either of their 

individual components alone. The GLP-1 RA/SGLT2i combination is also prominent in the 

ADA/EASD consensus report when factors other than baseline cardiovascular risk profile are taken 

into account, including glycemic efficacy, body weight reduction and hypoglycemic risk.6 Our results 

suggest that, in the short term, patients are likely to benefit from GLP-1 RA/SGLT2i combination 

therapy in terms of reducing HbA1c, body weight and systolic blood pressure compared to treatment 

with either GLP-1 RA or SGLT2i alone. However, due to paucity of relevant RCTs, no implications 

can be made regarding the comparative effects between different types of GLP-1 RA/SGLT2i 

combinations. Moreover, it is unknown whether long-term data from the DURATION-8 trial 

suggesting a possible time-dependent diminishing effect of once weekly exenatide/dapagliflozin on 

body weight reduction21, can be extrapolated to other types of GLP-1 RA/SGLT2i combinations. 

Finally, given the higher cost of GLP-1 RAs and SGLT2is compared with other drug classes, robust 

data from well-conducted country specific cost-effectiveness analyses should also be considered 
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alongside clinical effectiveness and safety data, when choosing among antidiabetic classes and 

individual agents. 

 

Conclusion 

Based on data from a limited number of RCTs, combination therapy with a GLP-1 RA and an 

SGLT2i seems to reduce HbA1c and systolic blood pressure without increasing the risk for severe 

hypoglycemia compared to either GLP-1 RA or SGLT2i alone. Combination therapy with GLP-1 

RA/SGLT2i can also reduce body weight compared to either GLP-1 RA or SGLT2i in the short term, 

while long-term data from one trial suggest that combination therapy was similar to SGLT2i in terms 

of body weight reduction. Currently available research evidence does not allow for valid assessment 

of the long-term effectiveness, effect on cardiovascular outcomes or differences between types of 

GLP-1 RA/SGLT2i combinations. 
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Figure titles  

 

Figure 1. Flow diagram of the study selection process. 

 

Figure 2. Effect of GLP-1 RA plus SGLT2i on change from baseline in HbA1c (%). A. Compared 

with GLP-1 RA. B. Compared with SGLT2i. 

Abbreviations: CI, confidence interval; GLP-1 RA, glucagon-like peptide 1 receptor agonist; IV, 

inverse variance; SGLT2i, sodium glucose co-transporter 2 inhibitor; SD, standard deviation. 

 

Figure 3. Effect of GLP-1 RA plus SGLT2i on change from baseline in body weight (kg) A. 

Compared with GLP-1 RA. B. Compared with SGLT2i. 

Abbreviations: CI, confidence interval; GLP-1 RA, glucagon-like peptide 1 receptor agonist; IV, 

inverse variance; SGLT2i, sodium glucose co-transporter 2 inhibitor; SD, standard deviation. 

 

Figure 4. Effect of GLP-1 RA plus SGLT2i on change from baseline in systolic blood pressure 

(mmHg). A. Compared with GLP-1 RA. B. Compared with SGLT2i. 

Abbreviations: CI, confidence interval; GLP-1 RA, glucagon-like peptide 1 receptor agonist; IV, 

inverse variance; SGLT2i, sodium glucose co-transporter 2 inhibitor; SD, standard deviation.
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Table 1. Baseline characteristics of trials included in the systematic review and meta-analysis. 

Study; NCT Blinding 

Study 
duration 

(extension 
period), 
weeks 

Background 
therapy Study arms 

Number of 
participants 
randomized, 

n 

HbA1c,  
% 

BMI, 
kg/m2 

Body 
weight, 

kg 

Systolic 
blood 

pressure, 
mmHg 

Diabetes 
duration, 

years 

Age, 
years 

Simultaneous initiation of GLP-1 RA plus SGLT2i 

Ali 202025–27,36; 
NCT02324842 Open-label 16 metformin ± 

sulphonylurea 

liraglutide 1.8mg 
QD/canagliflozin 300mg 

QD 
15 8.10 34.80 NA 136.00 8.30 51.00 

liraglutide 1.8mg QD 15 8.40 35.10 NA 131.00 7.10 53.00 
canagliflozin 300mg QD 15 8.20 34.80 NA 134.00 7.30 53.00 

Ikonomidis 
201828 NA 12 NA 

liraglutide/empagliflozin 
QD 20 8.20 NA NA 139.00 NA NA 

liraglutide QD 20 8.00 NA NA 137.00 NA NA 
empagliflozin QD 20 7.80 NA NA 134.00 NA NA 

Jabbour 2018 
  (DURATION 

8)21–23,29,30; 
NCT02229396 

Double-
blind 

28 
(+24+52) 

metformin 
≥1500mg/day 

 

exenatide 2mg 
QW/dapagliflozin 10mg 

QD 
228 9.34 33.20 91.79 130.10 7.60 53.80 

exenatide 2mg QW 227 9.30 32.00 89.77 129.10 7.40 54.20 
dapagliflozin 10mg QD 230 9.30 33.00 91.06 130.00 7.10 54.50 

Sequential addition of GLP-1 RA to SGLT2i 

Blonde 2020 
(LIRA-

ADD2SGLT2i)33;  
NCT02964247 

Double-
blind 26 

SGLT2i 
(dapagliflozin, 
canagliflozin, 
empagliflozin) 
± metformin 

liraglutide 1.8mg QD 203 8.00 32.00 91.00 127.50 10.10 54.70 

placebo 100 8.00 32.60 91.40 128.50 9.60 56.00 

Ludvik 2018 Double- 24 metformin dulaglutide 1.5mg QW 142 8.04 32.87 92.87 129.70 9.21 56.17 
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(AWARD 10)34;  
NCT02597049 

blind n=136, 
canagliflozin 

n=20, 
dapagliflozin 

n=66, 
empagliflozin 

n=56 
metformin 

n=135, 
canagliflozin 

n=19, 
dapagliflozin 

n=61, 
empagliflozin 

n=61 

dulaglutide 0.75mg QW 141 8.04 32.77 91.07 130.35 10.05 58.55 

metformin 
n=135, 

canagliflozin 
n=19, 

dapagliflozin 
n=72, 

empagliflozin 
n=49 

placebo 140 8.05 32.39 90.50 130.57 8.87 57.10 

Zinman 2019 
(SUSTAIN 9)35;  
NCT03086330 

Double-
blind 30 

SGLT2i 
n=150, 

metformin 
n=106, 

sulphonylurea 

semaglutide 1.0mg QW 151 8.00 31.10 89.60 127.20 9.80 57.50 
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n=19 
SGLT2i 
n=151, 

metformin 
n=110, 

sulphonylurea 
n=20 

placebo 151 8.10 32.70 93.80 128.60 9.60 56.60 

Sequential addition of SGLT2i to GLP-1 RA 

Fulcher 
201624,31,32;  

NCT01032629 

Double-
blind 18 

exenatide 
n=70, 

liraglutide 
n=25† 

canagliflozin 300mg QD 30 8.30 37.70 NA 136.40 15.30 61.50 
canagliflozin 100mg QD 35 8.20 37.20 NA 136.40 14.60 60.70 

placebo 30 8.00 37.30 NA 136.90 14.70 60.90 

Data are mean values. 
Abbreviations: GLP-1 RA, glucagon-like peptide 1 receptor agonist; NA, not available; NCT number, clinicaltrilas.gov identifier; QW, once weekly; QD, once daily; SGLT2i, sodium glucose co-
transporter 2 inhibitor. 
†Patients receiving GLP-1 RA as background therapy were a subpopulation of the CANVAS (CANagliflozin cardioVascular Assessment Study) trial programme. Patients were receiving insulin, 
sulphonylurea or metformin also as background therapy but the exact percentages are not available.  
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