
Giuseppe Bellastella

Dipartimento di Scienze Mediche e Chirurgiche Avanzate

UOC Endocrinologia e Malattie del Metabolismo

Universita` degli Studi della Campania “Luigi Vanvitelli”

GLP-1 agonisti e SGLT-2 inibitori 



WHAT IS THE RATIONALE OF THIS COMBINATION THERAPY 
IN THE MANAGEMENT OF  T2DM?
Since GLP-1RA and SGLT-2I work through different MOA in different 
organs, combination therapy with these agents is expected to have a 
complementary or perhaps synergistic effect on metabolic outcomes. 
Combination of GLP-1RA and SGLT-2I can potentially correct seven of 
the eight pathophysiologic defects (Ominous Octet) of T2DM.

COMBINATION THERAPY WITH GLP-1 RECEPTOR AGONIST AND SGLT2 
INHIBITOR
Ralph A. DeFronzo, MD





Combination Therapy 

Increasing evidence and rationale:
(1) Increased durability of glycaemic effect, potential to address 

therapeutic inertia
(2) Simultaneous targeting of multiple pathophysiologic processes 

characterised by type 2 diabetes
(3) Potential impact on medication burden, adherence, and treatment 

persistence
(4) Complementary clinical benefits (glycaemia, weight, cardiovascular 

risk profile)

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, TankovaT, Tsapas A, Buse JB
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An SGLT2 inhibitor in combination with a drug that 
reduces food intake is appealing as a means to 
mitigate the physiologic mechanisms that
counteract weight loss.

1. The increased food intake evoked by energy loss 
during SGLT2 inhibition could partly be 
prevented by an appetite-reducing therapy. 

2. The reduced cellular energy expenditure 
occurring after weight loss achieved by an 
appetite-reducing drug may be balanced by the 
urinary caloric loss secondary to glucosuria



Forty-five patients with poorly controlled type 2 diabetes
mellitus on metformin with or without sulfonylurea
received a 9-h measurement of EGP, after which they were
randomized to receive
1) liraglutide 1.2 mg/day (LIRA), 
2) canagliflozin 100 mg/day (CANA)
3) Liraglutide 1.2 mg plus canagliflozin 100 mg 

(CANA/LIRA) for 16 weeks. 

At 16 weeks, the EGP measurement was repeated.



Obesity (2012) 20, 1645–1652. 

La somministrazione in cronico di un SGLT-2i può condurre a un effetto plateau sulla riduzione del peso 
dovuto a aumento compensatorio dell'appetito che può parzialmente compensare il calo ponderale

Nei roditori, l'escrezione urinaria 
persistente di glucosio indotta da
dapagliflozin si associa a iperfagia
compensatoria, che ha attenuato il 
calo ponderale indotto dalla 
inibizione di SGLT2. 

Pertanto, è possibile che la perdita 
di peso indotta da dapagliflozin
possa essere migliorata con la 
dieta ristretta in calorie.



Lancet 2006; 368: 1696–705; 
Diabetes Obes Metab. 2021;23(Suppl. 3):5–29.

GLP-1RA
delays gastric emptying and is 

associated with appetite suppression



• HbA1c lowering with simultaneous 
combination therapy of GLP-1RA 
and SGLT-2I was found to be less 
than additive compared to the 
sum of HbA1c lowering with either 
agent.

• Body weight lowering appeared to 
be nearly additive.

• SBP lowering was more than 
additive with simultaneous GLP-
1RA and SGLT-2I combination 
therapy when compared to the 
sum effect with either agent alone 
across the RCTs. 

Inclusive data from Review
and Metanalysis

World J Cardiol 2022



Of the 4330 patients in CANVAS, 316 were taking DPP-4 inhibitors and 95 were taking GLP-1 receptor agonists. 

Change in glycated haemoglobin (HbA1c) and body weight in the glucagon-like peptide-1(GLP-1) receptor agonist (B, D) 
subsets over 18weeks .



Reductions in systolic BP were observed with both 
doses of canagliflozin in combination with either DPP-4 
inhibitors or GLP-1 receptor agonists; modest changes 
in diastolic BP were also observed (B) 

Higher incidences of genital mycotic infections and 
osmotic diuresis–related adverse events (AEs) were 
seen with canagliflozin compared with  placebo. 

The incidence of hypoglycaemia was numerically 
higher with canagliflozin versus placebo;
nearly all events occurred in patients on background
insulin or insulin secretagogues.

Conclusions: In patients on background incretin 
mimetics, canagliflozin improved HbA1c, body weight 
and BP, with an increased incidence of AE related to 
SGLT2 inhibition.



Change in HBA1c 
At week 28, the combination of exenatide QW 
plus dapagliflozin was superior to exenatide QW 
plus placebo or dapagliflozin plus placebo in 
reducing HbA1c . 
The differences between treatment groups were 
maintained at week 52 and week 104.

*p <0.05 ,  **p < 0.01,   ***p < 0.001 vs. exenatide QW plus dapagliflozin



Change in Body weight
At week 28, exenatide QW plus dapagliflozin was
superior to exenatide QW plus placebo and
dapagliflozin plus placebo in reducing body weight, and
the differences between treatment groups were
maintained at week 52.
Between weeks 91 and 104, there was an additional
decrease in body weight in the dapagliflozin plus
placebogroup, resulting in a numerically greater weight
loss at week 104 with dapagliflozin plus placebo versus
exenatide QW plus dapagliflozin.

Rescue therapy 
Between baseline and week 28, low
numbers of patients received rescue
therapy, with similar rescue rates across
the treatment groups through week 24.
After week 24, a greater proportion of patients in the

dapagliflozin plus placebo group received
rescue therapy versus the exenatide QW
plus dapagliflozin and exenatideQWplus
placebo groups (Supplementary Fig. 4).



SAFETY ANALYSIS
Exenatide QW plus dapagliflozin was
well tolerated over 104 weeks, with
similar proportions of AEs and serious
AEs across all treatment groups

The most commonly reported
AEs during the 104-week
treatment period were upper respiratory
tract infections, urinary tract infections,
nausea, injection-site nodules, diarrhea,
headaches, nasopharyngitis, and vomiting

At week 104,
four (1.7%) patients in each

treatment group had experienced an
adjudicated CV event



BMI=body mass index; CV=cardiovascular; HbA1c=glycated haemoglobin; MET=metformin; SGLT-2is=sodium-glucose co-transporter-2 inhibitors; *Patients requiring adjustment (metformin 
<1500 mg/day; eGFR 45-59 ml/min/1.73 m2) completed 12-week lead-in

Methods: Study design
• Key inclusion criteria

• T2D
• HbA1c ≥7∙0% and ≤9∙5%  
• BMI ≤45 kg/m2

• SGLT-2i at locally approved doses ±
metformin ≥1500 mg/day

Ludvik et al. Lancet Diabetes Endocrinol 2018.

♦ Key exclusion criteria

• T1D 
• History of pancreatitis
• Ketoacidosis or hyperosmolar state/coma
• Recent CV event or active cancer
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Ludvik et al. Lancet Diabetes Endocrinol 2018.



SAFETY ANALYSIS:
Treatment-emergent adverse events were more 
common in patients treated with dulaglutide 
than in patients who received placebo,
mainly because of an increased incidence of 
gastrointestinal adverse events.

Nausea , diarrhoea and vomiting were more 
common with dulaglutide than with placebo. 

One episode of severe hypoglycaemia was 
reported in the dulaglutide 0∙75 mg group.
Two patients receiving dulaglutide 1∙5 mg died, 
but these deaths were not considered to be 
related to study drug.

CONCLUSIONS:
Dulaglutide as add-on treatment to SGLT2 
inhibitors (with or without metformin) resulted in 
significant and clinically relevant improvements in 
glycaemic control, with acceptable tolerability 
that is consistent with the established safety 
profile of dulaglutide



Primary outcome:
change in HbA1c from baseline to week 30 

Methods: Adults with type 2 diabetes and HbA1c 7·0–10·0% despite at least 90 days of treatment with an SGLT-2 
inhibitor, were randomly assigned (1:1) to receive subcutaneous semaglutide 1·0 mg or volume-matched placebo once 
weekly for 30 weeks, after a dose-escalation schedule of 4 weeks of 0·25 mg semaglutide or placebo and 4 weeks of 
0·5 mg semaglutide or placebo. Existing antidiabetic medications, including SGLT-2 inhibitor treatment, were continued 
for the duration of the trial.

Confirmatory secondary outcome :
change in bodyweight over the same period



Other prespecified secondary outcomes endpoints:

-change from baseline to week 30 in fasting plasma
glucose concentration

- mean (across all meals) sevenpoint
self-measured blood glucose concentration

- mean postprandial glucose increment
- fasting blood lipid (total cholesterol, LDL cholesterol,       
HDL cholesterol,and triglycerides) concentrations;
-BMI and waist circumference
-systolic and diastolic blood pressure

SAFETY ANALYSIS
Gastrointestinal adverse events were 
most common and were reported in 56 
(37·3%) patients in the
semaglutide group and 20 (13·2%) in the 
placebo group.

Severe or blood glucose-confirmed 
symptomatic hypoglycaemia was rare, 
with four events occurring in four (2·7%) 
patients in the semaglutide group, one 
of whom was receiving a sulphonylurea



DO WE GET AN ADDITIONAL CV AND RENAL BENEFIT BY COMBINING 
BOTH CLASSES OF DRUGS?

GLP-1RA primarily reduce the risk of 
atherosclerotic cardiovascular diseases with 
a modest effect on kidney function and 
minimal effect on heart failure.

SGLT-2I significantly reduced the risk of 
heart failure hospitalizations (HHF) and 
improved kidney
function with a modest effect on ASCVD.

Consequently, it is alluring to consider that 
combination therapy of SGLT-2I and GLP-
1RA would achieve greater metabolic and 
cardio-renal benefits in patients with T2DM, 
compared with either class of drugs alone.

Practical Considerations and Rationale for Glucagon-like Peptide-1 Receptor Agonist Plus Sodium-Dependent 
Glucose Cotransporter-2 Inhibitor Combination Therapy in Type 2 Diabetes Ronald M. Goldenberg MD. et Al.
Can J Diabetes(2020)



Endocrinol Metab (Seoul). 2016;31(2):258-74



Nat Rev Nephrol. 2021;17(4):227-244



Diabetes Obes Metab. 2019;21(8):1790–1800



Cardiovasc Diabetol (2021) 20:205
https://doi.org/10.1186/s12933-021-01400-9



METHODS: 
In the EXSCEL cardiovascular outcomes trial EQW arm, SGLT2i 
drop-in occurred in 8.7% of participants.

These EQW+SGLT2i users were propensity-matched to: 
(1) placebo-arm participants not taking SGLT2i;
(2) EQW-arm participants not taking SGLT2i 

Time-to-first major adverse cardiovascular event (MACE) and all-
cause mortality (ACM) were compared using Cox regression 
analyses.

eGFR slopes were quantified using mixed model repeated 
measurement analyses.



Conclusions:
This post hoc analysis supports the hypothesis 
that combinatorial EQW and SGLT2i therapy may 
provide benefit on cardiovascular outcomes and 
mortality.

Lindsay E. Clegg1* , Robert C. Penland2, Srinivas Bachina2, David W. Boulton1, Marcus Thuresson3,
Hiddo J. L. Heerspink4, Stephanie Gustavson5, C. David S



N Engl J Med 2021; 385:896-907

15% of patients in both arms was taking a SGLT-2 inhibitor!



BACKGROUND: The AMPLITUDE-O trial reported that once-weekly injections of the GLP1-RA efpeglenatide (versus placebo) reduced MACEs, 
coronary revascularization, or unstable angina hospitalization (expanded MACEs); a renal composite outcome; and MACEs or death in people 
with type 2 diabetes and cardiovascular or renal disease. 
The trial uniquely stratified randomization by baseline or anticipated use of SGLT2 inhibitors and included the highest prevalence at baseline 
(N=618, 15.2%) of SGLT2 inhibitor use among glucagon-like peptide-1 receptor agonistcardiovascular outcome trials to date.
Its results were analyzed to estimate the combined effect of SGLT2 inhibitors and efpeglenatide on clinical outcomes.



CONCLUSIONS: The efficacy and safety of efpeglenatide appear to be independent of concurrent SGLT2 inhibitor use. 
These data support combined SGLT2 inhibitor and glucagon-like peptide-1 receptor agonist therapy in type 2 
diabetes. Carolyn S.P. Lam , MBBS, PhD; Chinthanie Ramasundarahettige, MSc; Kelley R.H. Branch , MD, MSc;

Naveed Sattar , MD, PhD; Julio Rosenstock, MD; Richard Pratley , MD; Stefano Del Prato , MD;
Renato D. Lopes , MD, PhD; Elisabeth Niemoeller, MD; Nardev S. Khurmi , MD; Seungjae Baek , MD, PhD;

Hertzel C. Gerstein, MD, MSc



Diabetes Obes Metab. 2021;23:29–38.



Diabetes Obes Metab. 2021;23:29–38.



Inclusive data from Review
and Metanalysis

World J Cardiol 2022

The pooled data of five CVOT suggested:
No significant difference (P interection = 
0.12) was noted on 3P-MACE outcome 
between the combination therapy, GLP-
1RA without SGLT-2I or SGLT-2I without 
GLP-1RA against placebo



The pooled data of two RCTs that reported the outcomes 
of HHF and renal composite suggested 

a greater benefit (Pinteraction = 0.02) on HHF outcomes 
with GLP-1RA plus SGLT-2I dual therapy compared with 
GLP-1RA without SGLT-2I and SGLT-2I without GLP-1RA
against placebo

No significant difference (P interection = 0.11) was noted 
on the composite of renal outcome between the 
combination therapy, GLP-1RA without SGLT-2I or SGLT-2I 
without GLP-1RA against placebo

Singh AK et al. GLP-1RA and SGLT-2I dual therapy in T2DM



J Am Heart Assoc. 2022;11:e023489



https://www.clinicaltrials.gov/ct2/show/NCT05390892



ONGOING TRAILS
DECREASE;NCT03361098 : Dapagliflozin plus exenatide on central regulation of appetite in
diabetes type 2. It is a double-blind, 16-wk RCT (n = 65) investigating the separate and combined
actions of GLP-1RA plus SGLT-2I on food intake, body weight, activity within the central satiety
and reward circuits in response to food-related stimuli, and whether the combination can
prevent the increased intake observed with SGLT2-I in obese T2DM.

EXENDA, NCT003007329 : Effects of combined dapagliflozin and exenatide vs dapagliflozin and placebo on 
ectopic lipids in patients with uncontrolled type 2 diabetes mellitus . It is a triple-blind, 24-wk RCT (n = 34) 
investigating the effect of combination therapy vs SGLT-2I alone on hepatic lipid content (primary outcome) 
and myocardial and pancreatic lipid content (secondary outcome) as measured by magnetic resonance 
spectroscopy

RESILIENT; EudraCT 2015-005242-60 : Randomized, controlled, double blind study ongoing to assess 
mechanistic effects of combination therapy of dapagliflozin with exenatide QW vs dapagliflozin alone in 
obese (BMI > 30 kg/m2) patients with type 2 diabetes mellitus. This study is evaluating the effect
of exenatide QW plus dapagliflozin vs dapagliflozin alone compared with placebo on adjusted mean
reduction in total body fat mass (as determined by dual-energy X-ray absorptiometry, DEXA) after 32
wk of treatment (n = 110).

DECADE, EudraCT 2017-004709-42:  A 6-wk (n = 17), open-label, randomized, cross-over study to evaluate the
albuminuria lowering effect of dapagliflozin, exenatide, and their combination in patients with type 2
diabetes) is currently underway.

Singh AK et al. GLP-1RA and SGLT-2I dual therapy in T2DM



Thank you for attention!!
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