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Possiamo puntare ancora di più sulla protezione renale?
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Glicemia

PA

Lipidi

ACEi/ ARB

HbA1c <58 mmol/mol cercando di ridurre al massimo il rischio di 
ipoglicemie severe 

Obiettivo <130/80 mmHg

Utilizzare ACEi and/or ARBs per ridurre la proteinuria

Terapia con farmaci ipolipemizzanti è raccomandata per ridurre 
il rischio cardiovascolare

1. National Kidney Foundation. Am J Kidney Dis 2012;60:850;  2. NICE. Clinical guideline: Type 2 diabetes (CG87), May 2009

Una strategia multifattoriale aggressiva è raccomandata
nel diabetico con malattia renale cronica proteinurica
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0.62 (0.34-1.12)

0.59 (0.38-0.93)

Progression of 
microalbuminuria

Onset microalbuminuria

Development ESKD

HR – 15%

HR – 41%
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Intensive Glycemic Control Improves Long-term Renal Outcomes in Type 2
Diabetes in the Veterans Affairs Diabetes Trial (VADT)

HR 0.81, 95% CI 0.68, 0.97; P 5 0.02 -19%

Diabetes Care 2019
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Ma perché le Linee Guida 
consigliano anche in questi pazienti 

i GLP-1 RA?
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Potential 
renoprotective 

effects of
GLP1 receptor 

agonists

nature Reviews | NePhroLoGy, Nov 2018
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NATURE REVIEWS | Nephrology volume 14 | JUNE 2018 | 361

Normal

Total GFR and SNGFR
~120 ml/min

DM

↑SNGFR →↑ total GFR
Glomerular hypertrophy

DM
Early CKD

↑ ↑ SNGFR →↑ total GFR
Glomerular hypertrophy

DM
Advanced 
CKD

↑ ↑ ↑ SNGFR →↓ total GFR
Massive Glomerular hypertrophy
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Adjusted cumulative incidence of ESRD by years of follow-up for 
three levels of baseline albuminuria and a 30% decline in 
albuminuria for each level, measured by ACR

Macroalbuminuria

Microalbuminuria

Normoalbuminuria
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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
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Glomerular hyperfiltration ↓ NHE3 activity⇢ ↑Tubuloglomerular Feedback ⇢ ↑ Natriuresis

↓ Post Prandial Glucagon

↓ Body Weight and Plasma Glucose

↓RAAS activity ↓AII concentration

Inflammation and fibrosis ↓ Renal ROS production

↓ AGE-RAGE mediated Renal ROS production

↓ AII induced Renal ROS production

↑ Adiponectin (podocyte inflammation)

Glucose-independent effects of GLP-1 RA on renal risk factors
in type 2 diabetes mellitus

Modified from Muskiet, M. H. A. et al. (2017) Nat. Rev. Nephrol. doi:10.1038/nrneph.2017.123

Diapositiva preparata da ROBERTO TREVISAN e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



The protective role of 
GLP-1 receptor–
dependent signal-
transduction pathway in 
the kidney

Kidney International (2014) 85, 579–589;
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The effect of liraglutide on renal function:
A randomized clinical trial

Changes in urinary albumin excretion rate 

Diabetes Obes Metab 2017; 19(2):239–247

UAER was reduced by 26 (95% CI: 5; 43)% during liraglutide treatment and increased by 9 (95% 
CI: −6; 22)% during placebo treatment.
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The effect of liraglutide on renal function:
A randomized clinical trial

Diabetes Obes Metab 2017; 19(2):239–247

Parametri clinici

• A1c – 0.7%
• Body Weight – 1.8 Kg
• Measured GFR:                    

– 5 ml/min/1.73m2

Parametri 
ormonali

• P Renin Con – 35%
• P AII conc – 43%
• TNF alpha conc – 12%
• MR- ProANP – 13% 
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Effect of liraglutide treatment 
on kidney measurements 
in 31 Type 2 diabetic patients 
with hypertension

Diabet. Med. 32, 343–352 (2015)
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DIABETIC KIDNEY DISEASE

The role of GLP1 - RA
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• LIRAGLUTIDE, DULAGLUTIDE e 
SEMAGLUTIDE possono essere usati 
in sicurezza fino a 15 ml/min/1.73m2.

• La loro efficacia sul controllo 
glicemico non si riduce con la 
riduzione della funzione renale.

Nutrition, Metabolism & Cardiovascular Diseases 2019
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Lancet Diabetes Endocrinol 2019

-22%
-36%

-15%

Development of macroalbuminuria, doubling of serum creatinine or 40% or greater decline in eGFR, development of ESRD, or death due to kidney disease

Doubling of serum creatinine or 40% or greater decline in eGFR
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LEADER: 
Individual Components of the Composite Renal Outcome
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macroalbuminuria

Persistent doubling of
serum creatinine

ESRD/renal death

% of pts with Individual Components of the Composite Outcome

Liraglutide
Placebo

HR – 8%

HR - 26%
HR - 11%
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LEADER:
Composite Renal Outcome, According to Baseline Renal Risk

N Engl J Med 2017;377:839-48.
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LEADER: Urinary albumin-to-creatinine: ratio to baseline at 3-year visit in 
subgroups according to albuminuria at baseline

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

HR - 14%

HR - 24%

HR - 13%

Risk of new onset microalbuminuria - 13%
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LEADER: Changes in the Estimated eGFR

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

When analyzed according to albuminuria at 
baseline, the decrease in the estimated GFR
was smaller in the liraglutide group than in the 
placebo group in patients with macroalbuminuria
(P = 0.01)
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LEADER: Mean Estimated GFR during the Trial in Subgroup with Estimated GFR at Baseline
between 30-59 ml/min/1.73m2

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

- 2 ml/min/1.73 m2

- 4 ml/min/1.73 m2
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• Kaplan–Meier plot for time from randomisation to first EAC-confirmed new or worsening nephropathy (A) or EAC-confirmed diabetic retinopathy complication (B) using ‘in-trial’ data from subjects in the full analysis set. HR is from a proportional hazard model. CI, confidence interval; Cr, creatinine; CrCl, creatinine 
clearance; EAC, (external) event adjudication committee; HR, hazard ratio; MDRD, modification of diet in renal disease. 

• Marso SP et al. N Engl J Med 2016;375:1834–44.

Nephropathy outcomes

Semaglutide Placebo

HR

(95% CI)
P value

N 

(%)

Incidence 
rate per 
100 PYR

N

(%)

Incidence rate 
per

100 PYR

New or worsening 
nephropathy 62 

(3.8) 1.86 100 
(6.1) 3.06 0.64

(0.46; 0.88) 0.005

Persistent 
macroalbuminuria 44 

(2.7) 1.31 81 
(4.9) 2.47 0.54

(0.37; 0.77) 0.001

Persistent doubling 
of serum Cr level 
and CrCl per MDRD 
<45 ml/min/1.73 m2

18 
(1.1) 0.53 14 

(0.8) 0.41 1.28
(0.64; 2.58) 0.48

Need for continuous 
renal-replacement 
therapy 11 

(0.7) 0.32 12 
(0.7) 0.35 0.91

(0.40; 2.07) 0.83

0

2

4

6

8

0 8 16 24 32 40 48 56 64 72 80 88 96 104

Su
bj

ec
ts

 w
ith

 a
n 

ev
en

t (
%

)

Weeks since randomisation

Semaglutide,
3.8%

HR: 0.64 [95% CI: 0.46;0.88]
Events: 62 semaglutide; 100 placebo
p=0.005

109

Placebo,
6.1%

No. at risk

Semaglutide 1648 1630 1605 1580 1563 1541 1525 1518

Placebo 1649 1629 1570 1545 1518 1498 1471 1465

New or worsening nephropathy

Nephropathy outcomes
SUSTAIN 6

- 36%
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SUSTAIN 6
Systolic Blood Pressure

Supplement to: N Engl J Med 2016;375:1834-44.
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Semaglutide Placebo

HR

(95% CI)
P value

N Incidence 
rate per 
100 PYR

N Incidence 
rate per
100 PYR

62 1.86 100 3.06 0.64
(0.46; 0.88) 0.005

44 1.31 81 2.47 0.54
(0.37; 0.77) 0.001

18 0.53 14 0.41 1.28
(0.64; 2.58) 0.48

11 0.32 12 0.35 0.91
(0.40; 2.07) 0.83

Nephropathy outcomes

Liraglutide Placebo

HR

(95% CI)
P value

N Incidence 
rate per 
100 PYR

N Incidence 
rate per
100 PYR

New or worsening 
nephropathy

268 1.50 337 1.90 0.78
(0.67; 0.92) 0.003

Persistent 
macroalbuminuria

161 0.9 215 1.21 0.74
(0.60; 0.91) 0.004

Persistent doubling
of serum Cr level 
and CrCl per MDRD 
<45 ml/min/1.73 m2

87 0.49 97 0.55 0.89
(0.67; 1.198) 0.43

Need for continuous 
renal-replacement 
therapy

56 0.31 64 0.36 0.87
(0.61; 1.24) 0.44

L’effetto è significativo sulla comparsa di NUOVA MACROALBUMINURIA

N Engl J Med 2016; 375: 311-22. N Engl J Med. 2016 Nov 10;375(19):1834-1844.

LEADER SUSTAIN 6
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• Multicentre, open-label trial done in nine countries. 

• Adults with type 2 diabetes and moderate-to-severe CKD (stages 3–4), with an A1c of 7∙5–
10∙5%, and who were being treated with insulin or insulin plus an oral antihyperglycaemic 
drug and were taking a maximum tolerated dose of ACEi or an ARB. 

• Participants randomly assigned (1:1:1) to once-weekly injectable dulaglutide 1∙5 mg, once-
weekly dulaglutide 0∙75 mg, or daily insulin glargine as basal therapy, all in combination with 
insulin lispro, for 52 weeks.

• Primary outcome A1c at 26 weeks. 

• Secondary outcomes:  eGFR and UACR.

Lancet Diabetes Endocrinol 2018 ,Published Online, June 14, 2018
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Change from Baseline eGFR (CKD-EPI) Cystatin C Equation

Data presented for safety population, MMRM analysis. P-values are reported for statistical significance at the 26- and 52-week pre-specified analyses points; 
**p<.0001 versus baseline; #p<.05 and ##p<.0001 versus insulin glargine.
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AWARD-7 (Dulaglutide)
Changes in estimated glomerular filtration rate  by macroalbuminuria status  at baseline

Lancet Diabetes Endocrinol 2018 
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REWIND
Cumulative incidence
of renal outcomes

Lancet Diabetes and Endocrinology 2019

-15% -23%

-11% -25%
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REWIND: 
changes in eGFR and UACR during the study

Lancet Diabetes and Endocrinology 2019

Diapositiva preparata da ROBERTO TREVISAN e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



REWIND
Effect of treatment allocation on renal outcomes

Lancet Diabetes and Endocrinology 2019

-30%

-44%
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CONCLUSIONI

I GLP1 – RA  sono i farmaci più potenti (dopo insulina) nel ridurre l’emoglobina 
glicata e, oltre a ridurre peso e pressione arteriosa, sono sicuri nei pazienti 
diabetici di tipo 2 con malattia renale anche con IRC medio severa (fino a eGFR
= 15 ml/min).
I GLP1-RA sono efficaci non solo nel ridurre CVD, ma rappresentano una nuova 

opzione terapeutica per la prevenzione della progressione della nefropatia 
diabetica: riducono albuminuria e il declino del GFR.
La riduzione di peso e glicemia non sembrano sufficienti a spiegare la rapida 

comparsa del beneficio renale dopo l’assunzione dei GLP1 – RA. 
Azioni dirette a livello renale (inibizione del NHE3, riduzione dell’AII e 

dell’infiammazione cronica) potrebbero giocare un ruolo nella nefroprotezione.Diapositiva preparata da ROBERTO TREVISAN e ceduta alla Società Italiana di Diabetologia. 
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