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GLP-1, glucagon-like peptide 1; QD, once daily; BID, twice daily

I GLP1 agonisti si differenziano per

grado di omologia strutturale con il

GLP1 nativo, strategie per

prolungarne l’azione farmacologica e

durata d’azione



Diabetes Care 2017;40(Suppl. 1):S64–S74 





Baseline clinical characteristics by renal outcomes in 27,029 patients with T2DM 

modified form S. De Cosmo et al. for AMD-Annals Study Group, Medicine, 2016



Effects of treatment with glucagon-like peptide-1 (GLP-1) receptor agonists and dipeptidyl peptidase-4 (DPP-4) 

inhibitors on cardiovascular risk factors as described in placebo-controlled clinical trials using incretin-based 

medications as monotherapy. 

Michael A. Nauck et al. Circulation. 2017;136:849-870



Putative renal distribution of GLP-1R 

Muskiet, M. H. A. et al. (2017) GLP-1 and the kidney: from physiology to pharmacology and outcomes in diabetes

Nat. Rev. Nephrol. doi:10.1038/nrneph.2017.123





Diagram showing potential GLP-1 regulatory pathways of GFR. 
Depending on the setting, GLP-1 may either increase or decrease GFR



Effects of glucagon-like peptide 1 (GLP-1) and GLP-1 receptor
agonists (GLP-1RAs) on renal haemodynamics in diabetes mellitus

Muskiet, M. H. A. et al. (2017) GLP-1 and the kidney: from physiology to pharmacology and outcomes in diabetes

Nat. Rev. Nephrol. doi:10.1038/nrneph.2017.123



N Engl J Med 2017;377:839-48.

Definition of composite nephropathy outcome

(all event adjudicated)



N Engl J Med 2017;377:839-48.

LEADER



LEADER: Time to first renal event Macroalbuminuria, 

doubling of serum creatinine, ESRD, renal death.
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LEADER: Time to first microvascular endpoints

Liraglutide Placebo

Hazard ratio 

(95% CI) N % N %

Number of patients 4668 100 4672 100

Microvascular endpoint 0.84 (0.73–0.97) 355 7.6 416 8.9

Renal event 0.78 (0.67–0.92) 268 5.7 337 7.2

New onset of persistent macroalbuminuria* 0.74 (0.60–0.91) 161 3.4 215 4.6

Persistent doubling of serum creatinine† 0.88 (0.66–1.18) 87 1.9 97 2.1

Need for continuous renal replacement therapy 0.87 (0.61–1.24) 56 1.2 64 1.4

Death due to renal disease 1.59 (0.52–4.87) 8 0.2 5 0.1

Eye event 1.15 (0.87–1.52) 106 2.3 92 2.0

Vitreous haemorrhage 1.45 (0.84–2.50) 32 0.7 22 0.5

Treatment with photocoagulation or intravitreal agent 1.16 (0.87–1.55) 100 2.1 86 1.8

2 310.50.2

Favours liraglutide Favours placebo

Hazard ratio (95% CI)

N Engl J Med 2017;377:839-48.



SUSTAIN-6: New or worsening

nephropathy

September 16, 2016



AWARD 7 -UACR by macroalbuminuria 

Data presented as LSM (95% CI); Safety population, MMRM analysis; *,**p<0.05 or p<0.001 vs. BL, #p<0.05 vs. insulin glargine

Dulaglutide



The evaluation of Lixisenatide in acute coronary syndrome: 

the ELIXA trial 

Pfeffer MA, New Engl J Med 2015







Effects of glucagon-like peptide 1 (GLP-1) and GLP-1 receptor
agonists (GLP-1RAs) on renal haemodynamics in diabetes mellitus

Muskiet, M. H. A. et al. (2017) GLP-1 and the kidney: from physiology to pharmacology and outcomes in diabetes

Nat. Rev. Nephrol. doi:10.1038/nrneph.2017.123

GLP-1R agonists seem 
to induce glomerular  
hyperfiltration under 
physiological 
conditions by 
reducing afferent 
arteriolar resistance 

GLP-1R agonists 
maintain or might 
slightly improve renal 
haemodynamic
function in patients 
with T2DM, likely 
depending on the 
individual baseline 
phenotypic 
characteristics 



AWARD 7- eGFR (CKD-EPI-creatinine) by 
macroalbuminuria

Data presented as LSM (95% CI); Safety population, MMRM analysis; *,**p<0.05 or p<0.001 vs. BL, #p<0.05 vs. insulin glargine;
aTreatment difference [LSM difference (nominal 95% CI)]



Tanaka T. et al. Kidney Internat. 2014


