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• Quali farmaci ipoglicemizzanti nel paziente con insufficienza renale

• Efficacia nefroprotettiva dei farmaci ipoglicemizzanti

Controllo glicemico 
nel paziente con insufficienza renale
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CONSENSUS EASD-ADA 2022

Davies MJ, et al.  Diabetes Care 2022; Diabetologia 2022Diap
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Comprehensive care for Diabetes & CKD

Lifestyle

First-line
drug therapy

Regular reassessment of 
glycemia, albuminuria, BP, ASCVD 
risk, and lipids
Additional 
risk-based 
therapy

Healthy diet Physical activity Smoking cessation Weight management

Regular 
risk factor 

reassessment 
(every 3–6 
months)     

Other glucose-lowering drugs if 
needed to achieve 

individualized glycemic target

SGLT2i (initiate eGFR ≥20; 
continue until dialysis or 

transplant) 

Metformin
(if eGFR ≥30) 

GLP-1 RA if needed to 
achieve individualized 

glycemic target

Nonsteroidal MRA†

if ACR ≥30 mg/g and 
normal potassium

Antiplatelet agent for 
clinical ASCVD

Moderate- or 
high-intensity statin

RAS inhibitor at maximum 
tolerated dose (if HTN*)

Dihydropyridine CCB 
and/or diuretic* if needed 
to achieve individualized 

BP target

Steroidal MRA if needed for 
resistant hypertension if eGFR 

≥45 

T2D only
All patients
(T1D and T2D)

Ezetimibe, PCSK9i, or 
icosapent ethyl if 

indicated based on ASCVD 
risk and lipids

de Boer IH et al, Kidney Int, 3 oct 2022Diap
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eGFR (mL.min-1.1.73m-2) Fasting glucose (mg/dL)

Gl
yc

os
ur

ia
 (g

/d
ay

)
r=0.65, P<0.0001r=0.60, P<0.0001

Glycosuria Depends on GFR and Glycemia

Ferrannini E, et al. Diabetes Care 2013;36:1260-1265. Diap
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.
1.Kohan DE et al. Kidney Int. 2014;85:962-971. 
2.Yale JF et al. Diabetes Obes Metab. 2013;15:463-473.
3.Barnett AH et al. Lancet Diabetes Endocrinol. 2014;doi:10.1016/S2213-8587(13)70208-0.

Efficacy of SGLT-2 Inhibitors in Patients With Stage 3 CKD

DAPA CANA EMPA
PBO 5 mg 10 mg PBO 100 mg 300 mg PBO 25 mg

n 82 83 82 90 90 89 187 187

Baseline A1C 8.53% 8.30% 8.22% 8.0% 7.9% 8.0% 8.0% 8.0%

Change at     
6 months -0.32% -0.41% -0.44% -0.03% -0.33% -0.44% 0.05% -0.37%

Difference vs 
PBO -0.08% -0.11% -0.30%* -0.40%† -0.42%‡

-0,5

-0,25

0

DAPA CANA EMPA

PBO
Dose 1
Dose 2

Change in A1C From Baseline at 6 Months, %

* † ‡
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SGLT2 INHIBITORS IN PATIENTS WITH DKD

KDIGO clinical practice guideline on diabetes management in chronic kidney disease. Kidney Int, 2020
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SGLT2 inhibitors are recommended for patients with T2D,CKD and 
eGFR ≥20 mL/min/1.73 m2

Physical activity, nutrition, weight loss

Metformin
• eGFR ≥ 30 mL/min/1.73 m2: adjust dose 

in line with eGFR
• eGFR < 30 mL/min/1.73 m2: discontinue
• Dialysis: discontinue

SGLT2i*
• eGFR ≥ 20 mL/min/1.73 m2

• eGFR < 20 mL/min/1.73 m2: do not 
initiate

• Dialysis: discontinue

+
GLP1RA (preferred)

DPP4iInsulin

First line drug therapy

Lifestyle changes

Additional drug therapy as needed for 
glycaemic control, 

guided by patient preferences, 
comorbidities, eGFR and cost TZDsSU

Alpha-glucosidase inhibitors
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METFORMIN IN PATIENTS WITH DKD

KDIGO clinical practice guideline on diabetes management in chronic kidney disease. Kidney Int, 2020
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JAMA. 2014;312(24):2668-2675. doi:10.1001/jama.2014.15298

Cause di instabilità della funzione 
renale:

Disidratazione
Febbre/infezioni
Eccesso di diuretici
Diarrea
Eccessiva sudorazione
Grave ipotensione (da farmaci)
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Effectiveness and safety of metformin in 51,675 patients with T2DM and different levels of renal 
function: a cohort study from the Swedish National Diabetes Register

Ekstrom N,BMJ 2012 

Adjusted HRs for any CVD, any acidosis/infection and all-cause mortality

HR associated with the examined agent in any combination is given with any other glucose-lowering treatment as reference. Adjustments 
were made for age, sex, diabetes duration, HbA1c, non-high-density lipoprotein-cholesterol, BMI, smoking, eGFR, multidose 
dispensation,history of CVD and HF. Microalbuminuria, and treatment with antihypertensive agents, lipid-lowering agents and cardiac 
glycosides.

30≤ eGFR <45 45≤ eGFR <60 eGFR ≥60
Any CVD

Metformin 1.00 (0.83-1.19) 0.94 (0.84-1.05) 0.98 (0.92-1.05)
Insulin 1.30 (1.02-1.64) 1.24 (1.09-1.42) 1.19 (1.11-1.27)
Other OHA 1.03 (0.85-1.26) 1.05 (0.93-1.18) 1.03 (0.97-1.09)

Any acidosis/infection
Metformin 0.98 (0.79-1.21) 0.85 (0.74-0.97) 0.91 (0.84-0.98)
Insulin 1.34 (1.02-1.76) 1.07 (0.91-1.26) 1.22 (1.12-1.32)
Other OHA --- 0.87 (0.75-1.00) 1.02 (0.95-1.09)

All-cause mortality
Metformin 1.02 (0.84-1.24) 0.87 (0.77-0.99) 0.87 (0.81-0.94)
Insulin 1.16 (0.91-1.47) 1.12 (0.95-1.31) 1.29 (1.19-1.41)
Other OHA 0.97 (0.79-1.19) 0.97 (0.84-1.11) 1.10 (1.02-1.19)
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eGFR <30 ml/min/1.73m2

eGFR 30-60 ml/min/1.73m2

eGFR 60-90 ml/min/1.73m2

eGFR >90 ml/min/1.73m2
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Proportion of T2DM patients taking metformin 
according to age and eGFR levels

S. Gentile & S. De Cosmo. Oncotaregt, 2017Diap
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GLP1 RA IN PATIENTS WITH DKD

KDIGO clinical practice guideline on diabetes management in chronic kidney disease. Kidney Int, 2020
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AWARD 7: Clinical Characteristics

Clinical Characteristics
Dulaglutide 1.5 mg

(N = 192)
Dulaglutide 0.75 mg

(N = 190)
Insulin Glargine

(N = 194)
Duration of CKD,a years 4.2 ± 5.6 4.0 ± 4.9 3.5 ± 4.0
eGFR (creatinine), mL/min/1.73m2, mean ± SD 38.1 ± 13.2 38.3 ± 12.3 38.5 ± 13.0
eGFR (creatinine), mL/min/1.73m2, geometric mean ±
SE

35.7 ± 1.0 36.2 ± 0.9 36.1 ± 0.9

Baseline eGFR ≥60 to <90 9 (5) 7 (4) 14 (7)
Baseline eGFR ≥45 to <60 53 (28) 53 (28) 51 (26)
Baseline eGFR ≥30 to <45 73 (38) 75 (39) 67 (35)
Baseline eGFR ≥15 to <30 55 (29) 55 (29) 61 (31)
Baseline eGFR <15 2 (1) 0 (0) 1 (1)

eGFR (cystatin C), mL/min/1.73m2, mean ± SE 37.3 ± 14.2 37.7 ± 13.7 38.3 ± 14.8

eGFR (cystatin C), mL/min/1.73m2, geometric mean ± SE 34.8 ± 1.0 35.4 ± 0.9 35.6 ± 1.0

UACR, mg/g, median
(interquartile range)

213.7
(45.8 - 868.0) 

233∙6
(36.7 - 946.5)

195.6
(30.1 - 1015.1)

Normal albuminuria (UACR <30) 34 (18) 44 (23) 48 (25)
Microalbuminuria (UACR 30-300) 74 (39) 61 (32) 56 (29)
Macroalbuminuria (UACR >300) 84 (44) 84 (44) 90 (46)

Angiotensin-converting enzyme inhibitors or 
angiotensin receptor blockers use (mITT population)b 165 (90) 170 (94) 174 (94)

Tuttle et al. Lancet Diabetes Endocrinology 2018Diap
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Change in HbA1c from Baseline

Tuttle et al. Lancet Diabetes Endocrinology 2018Diap
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Glycaemic & Bodyweight efficacy in kidney impairment
PIONEER 5 : Oral semaglutide was superior to placebo in decreasing HbA1c and Bodyweight 
in people with kidney function impairment

*Confirmatory secondary endpoint. Treatment policy estimand. Line graph: values are observed means ± standard error of the mean. Bar graph: estimated mean changes from baseline to week 26. *p<0.05 in favour of oral semaglutide. Sema, semaglutide. eGFR, estimated glomerular filtration 
rate; OAD, oral anti-diabetes drug; SU, sulphonylurea.
Mosenzon O et al. Lancet Diabetes Endocrinol. 2019;7:515–27.

Trial Information
Randomised, double-blind, 
placebo-controlled, parallel group, 
multicentre, phase 3a trial 

Key inclusion criteria

• HbA1c 7.0–9.5% (53–80 mmol/mol)

• eGFR 30–59 mL/min/1.73 m2

• Stable doses of 1–2 OADs (metformin, 
SU) and/or basal insulin for ≥90 days

Primary Endpoint

• Change from baseline at week 26 in 
HbA1c

Key Secondary Endpoints

• Change from baseline at week 26 in 
body weight*

Time since randomisation (weeks)

Hb
A 1

c
ch

an
ge

 fr
om

 
ba

se
lin

e 
(%

)

Oral sema 14 mg Placebo

0 4 8 14 20 26
-1,6

-1,2

-0,8

-0,4

0,0

Mean baseline HbA1c: 8.0%

0 4 8 14 20 26
-5,0

-4,0

-3,0

-2,0

-1,0

0,0

Ch
an

ge
 fr

om
 b

as
el

in
e 

(k
g)

Mean baseline bodyweight: 90.8 kg

Time since randomisation (weeks)

Mean baseline eGFR: 48 mL/min/1.73 m2

PIONEER 5
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Glycaemic efficacy in kidney impairment

Post hoc analysis of SUSTAIN and PIONEER programs showed HbA1c reduction with 
GLP-1 RA semaglutide is independent of baseline eGFR

CI, confidence interval; eGFR, estimated glomerular filtration rate; EOT, end of treatment; GLP-1 RA, glucagon-like peptide-1 receptor agonist; HbA1C, glycosylated hemoglobin; SD, standard deviation
Cherney D et al. Kidney International Reports (2022) , DOI:https://doi.org/10.1016/j.ekir.2022.07.167

This post hoc analysis considered 
SUSTAIN (1–10) and PIONEER (1–10) 
trials where sufficient subjects had eGFR 
<60 ml/min/1.73m2

Results: 
• Mean HbA1c at baseline ranged from 

7.9% to 8.7% across the trials.
• Semaglutide consistently reduced 

HbA1c at across eGFR subgroups in all 
trials:

• Mean reduction of 1.0–1.7% 
from baseline to EOT

• P-interactions >0.148

Trial and eGFR 
subgroup, 
(mL/min/1.73 m2)

Trial 
duration
(Weeks)

Mean (SD) baseline 
eGFR (mL/min/1.73 

m2)
Mean (SD) baseline 

HbA1c (%) n/N

Mean change in 
HbA1c from baseline 

to EOT
(%-point) [95% CI] Semaglutide by eGFR groups P-value

SUSTAIN 4
<60
≥60

30
52.7 (6.5)

97.9 (15.7)
8.2 (1.0)
8.2 (0.9)

22/29
549/693

-1.7
-1.4

[-2.1; -1.3]
[-1.5; -1.3]

0.15

SUSTAIN 5
<60
≥60

30
50.6 (7.6)

93.4 (15.3)
8.3 (0.9)
8.4 (0.8)

18/20
201/243

-1.6
-1.6

[-2.0; -1.2]
[-1.8; -1.5]

0.94

SUSTAIN 6
<45
45 to <60
≥60

104
34.1 (8.2)
52.6 (4.2)

86.8 (13.7)

8.6 (1.4)
8.6 (1.4)
8.7 (1.5)

137/193
155/223

900/1,215

-1.4
-1.4
-1.4

[-1.6; -1.2]
[-1.6; -1.2]
[-1.5; -1.3]

0.49

SUSTAIN 10
<60
≥60

30
49.4 (6.9)

94.6 (14.5)
8.1 (0.9)
8.2 (1.0)

8/14
233/276

-1.7
-1.7

[-2.1; -1.2]
[-1.8; -1.6] 0.95

PIONEER 5
<45
45 to <60
≥60

26
37.8 (4.8)
51.3 (3.9)
65.5 (5.8)

8.0 (0.8)
8.0 (0.7)
7.9 (0.7)

54/65
60/83
12/15

-1.2
-1.1
-1.1

[-1.5; -1.0]
[-1.3; -0.9]
[-1.5; -0.6]

0.71

PIONEER 6
<45
45 to <60
≥60

≤83
37.4 (5.8)
52.3 (4.4)

84.5 (13.6)

8.0 (1.5)
8.1 (1.6)
8.2 (1.6)

121/167
217/267

952/1,150

-1.1
-1.0
-1.0

[-1.3; -0.9]
[-1.2; -0.9]
[-1.1; -1.0]

0.28

-2.5 -2.0 -1.5 -1.0 -0.5 0.0
Mean change from baseline to EOT and 95% CI (%-point)
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DPP4 inhibitors in patients with renal impairment

Muskiet MH et al. Nat Rew Nephrol 2017Diap
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Risk of hypoglycemia with DPP-IV inhibitors in 
patients with moderate to severe CKD

Cheng D, PLoS One 2014

10 studies, 1915 participants

vs placebo

vs glipizide
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Hypoglycemia: rates per 100 patient-years overall

Overall linagliptin did not increase the risk of hypoglycemia 

Treated set. MedDRA version used for reporting: 20.1. 
*R

AEs occurring between first study drug intake until 7 days after last permanent study drug stop
equiring the assistance of another person to actively administer carbohydrate, glucagon or other resuscitative actions

Boehringer Ingelheim. Data on file. 2018
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• Quali farmaci ipoglicemizzanti nel paziente con insufficienza renale

• Efficacia nefroprotettiva dei farmaci ipoglicemizzanti

Controllo glicemico 
nel paziente con insufficienza renale
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RR 21%Kidney outcome

Worsening of kidney 
function

RR 14%

Sattar N et al. Lancet Diabetes Endocrinol 2021

Kidney outcomes in CVOTs with GLP-1 RA in patients with type 2 diabetes: 
a systematic review and meta-analysis of randomized trials
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Change from Baseline in eGFR (CKD-EPI) Creatinine Equation

Tuttle et al. Lancet Diabetes Endocrinology 2018Diap
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REWIND: Renal Outcomes

Gerstein HC et al, Lancet, 2019
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SUSTAIN 6- Nephropathy outcomes

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

Nephropathy outcomes

Semaglutide Placebo
HR

[95% CI]
p-valuen

(%)

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

Semaglutide,
3.8%

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

6.1%

No. at risk

Semaglutide 1,648 1,630 1,605 1,580 1,563 1,541 1,525 1,518

Placebo 1,649 1,629 1,570 1,545 1,518 1,498 1,471 1,465

New or worsening nephropathy

109

-36%
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Enrolled participants (N = 3534)
had a baseline mean age of
66.6 years, haemoglobin A1c of
7.8%, diabetes duration of 17.4
years, eGFR of 47.0
ml/min/1.73 m2 and median
UACR of 568 mg/g (range 2–11
852). According to Kidney
Disease: Improving Global
Outcomes guidelines
categorisation, 68.2% were at
very high risk for CKD
progression

P. Rossing et al., 2023
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Renal data from EMPA-REG OUTCOME
Incident or worsening nephropathy in the overall population 

or in patients with prevalent kidney disease*

Wanner C et al. N Engl J Med 2016;375:323

1836
3848

1433
3171

1016
2279
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1219
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3994

2061
4124

1703
3669

833
1887

106
290
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0 6 12 18 24 30 36 42 48

No. at risk
Placebo 
Empagliflozin 

Months

HR 0.61
(95% CI 0.53, 0.70)

p<0.001

Placebo Empagliflozin

Pa
tie
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s 

w
ith

 e
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nt
 (%

)

425
895

302
694

206
516

102
273

462
952

507
998

377
836

172
420

23
69

No. at risk
Placebo 
Empagliflozin 

HR 0.58
(95% CI 0.47, 0.71)

p<0.001

Overall population Prevalent kidney disease

Placebo
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SGLT2 inhibitors in CVOTs reduced the risk of kidney composite 
endpoints compared with placebo

1. Wanner C, et al. N Engl J Med 2016;375:323–334; 2. Neal B, et al. N Engl J Med 2017;377:644–657; 3. Mosenzon O, et al. Lancet Diabetes Endocrinol 2019;7:606–617; 4. Cherney DZI, et al. Diabetologia 2021;64:1256–1267
No es una comparativa entre CVOTs, solo se presentan los resultados
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HR: 0.53
(95% CI: 0.43, 0.66)
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Dapagliflozin

Time from randomization (months)

DECLARE-TIMI 583,c
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0
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2

HR: 0.66
(95% CI: 0.50, 0.88)

P<0.01 Placebo

Ertugliflozin

1 2 3 4 5

Time from randomization (years)

VERTIS CV4,d

ARR: 1.3% 

EMPA-REG OUTCOME1,a 46%
RRR

CANVAS Program2,b

47%
RRR

40%
RRR

34%
RRR
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eGFR (CKD-EPI) over 192 weeks

66
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ed
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ea

n 
(S

E)
 e

G
FR

 (m
l/m

in
/1

.7
3m

2 )

Week

Placebo Empagliflozin 10 mg Empagliflozin 25 mg

2323

2322
2322

2267

2264
2269

2205

2235
2216

2121

2162
2156

2064

2114
2111

1927

2012
2006

1981

2064
2067

1763

1839
1871

1479

1540
1563

1262

1314
1340

1123

1180
1207

977

1024
1063

731

785
838

448

513
524

12Baseline 4

2295

2290
2288

Empagliflozin 10 mg
Empagliflozin 25 mg

Placebo

28 52 94 10880 12266 136 150 164 178 192

7020 6996 6931 6864 6765 6696 6651 6068 5114 4443 3961 3488 2707 17037020

No. in follow-up for 
adverse/outcome events 

No. analyzed

Total

Wanner C et al. N Engl J Med 2016;375:323Diap
os

itiv
a p

rep
ara

ta 
da

 PAOLA
 FIO

RETTO e 
ce

du
ta 

all
a S

oc
iet

à I
tal

ian
a d

i D
iab

eto
log

ia.
 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it



Effects of empagliflozin on eGFR: an exploratory analysis from the 
EMPA-REG OUTCOME trial

Cherney DZI et al. Lancet Diabetes Endocrinol. 2017;5(8):610-621Diap
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EMPA-KIDNEY: time to kidney failure by baseline eGFR 
Hypothetical transformation of chronic eGFR slopes into time to kidney failure
Fernández-Fernandez B et al. Editorial comment

Fernández-Fernandez B et al. Clin Kidney J 2023;0:1

Tim
e 

to
 k

id
ne

y 
fa

ilu
re

 (y
ea

rs
)

Time to kidney failure in years for empagliflozin compared with placebo by 
baseline eGFR*

EmpagliflozinPlacebo

Diap
os

itiv
a p

rep
ara

ta 
da

 PAOLA
 FIO

RETTO e 
ce

du
ta 

all
a S

oc
iet

à I
tal

ian
a d

i D
iab

eto
log

ia.
 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it



What would happen if we began with an SGLT2 
inhibitor as a foundational treatment in CKD?

ESKD

90-

80-

70-

60-

50-

40-

30-

20-

10-

0-

eG
FR
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l/m
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/1

.7
3m

2 )

Time to kidney replacement therapy (years)

Fernández-Fernandez B et al. Clin Kidney J 2023;0:1Diap
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3.5

EMPA-KIDNEY: time to kidney replacement therapy
Hypothetical transformation of chronic eGFR slopes into time to kidney replacement therapy
Fernández-Fernandez B et al. Editorial comment

85

47.520.85.4
Difference: 26.6 yearsDifference: 1.9 years

Potential impact on time to kidney replacement therapy of the 
different eGFR slopes on placebo and on empagliflozin*

Time to kidney replacement therapy (years)

eG
FR

 (m
l/m

in
/1

.7
3 

m
2 ) EmpagliflozinPlacebo

• Hypothetical lines have been traced 
starting from extremes of the baseline 
eGFR inclusion criteria values (20 and 
85 ml/min/1.73 m2) to eGFR 10 
ml/min/1.73 m2, corresponding to 
chronic eGFR slopes of participants on 
placebo and on empagliflozin within 
each baseline eGFR subgroup

0

10

20

30

40

50

60

70

80

90

0 10 20 30 40 50

Fernández-Fernandez B et al. Clin Kidney J 2023;0:1
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600
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1400

UACR over 192 weeks:
Patients with macroalbuminuria at baseline

Empagliflozin

52 66 80 94 108 122 136 150 164 178 192
Week

Placebo 257 249 233 220 206 193 195 168 137 109 100 86 56 31

Empagliflozin 498 480 477 452 435 404 425 377 324 265 241 206 157 96

Placebo

0
0 12 28

Difference vs placebo*:
-32%(95%CI -41, -23)

p<0.0001

Difference vs placebo*:
-32%(95%CI -47, -13)

p=0.0020

Ad
ju

st
ed

gM
ea

n
(9

5%
CI

)U
AC

R

Cherney DZ Iet al. Lancet Diabetes Endocrinol. 2017;5(8):610-621. Diap
os
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60

40
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100

80

140

UACR over 192 weeks:
Patients with microalbuminuria at baseline

Empagliflozin

Placebo 658 643 631 612 588 546 570 506 426 376 330 291 213 128

Empagliflozin 1311 1283 1249 1217 1185 1134 1156 1033 869 739 661 583 449 298

Placebo

0
0 12 28

Difference vs placebo*:
-25%(95%CI -31, -19)

p<0.0001

Difference vs placebo*:
-30%(95%CI -39, -19)

p<0.0001

52 66 80 94 108 122 136 150 164 178 192
Week

Ad
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ed
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n
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5%
CI

)U
AC

R

Cherney DZIet al. Lancet Diabetes Endocrinol. 2017;5(8):610-621. 
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10

15

20

UACR over 192 weeks:
Patients with normoalbuminuria at baseline

Placebo 1361 1334 1302 1264 1231 1157 1187 1055 891 760 671 584 449 280

Empagliflozin 2736 2677 2642 2570 2509 2406 2465 2225 1841 1597 1435 1254 983 625

Empagliflozin

5
0 12 28

Placebo

Difference vs placebo*:
-7%(95%CI -12, -2)

p=0.013

Difference vs placebo*:
-12%(95%CI -21, -4)

p=0.0072

52 66 80 94 108 122 136 150 164 178 192
Week
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Cherney DZI et al. Lancet Diabetes Endocrinol. 2017;5(8):610-621. Diap
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SGLT2 inhibitors consistently reduce albuminuria progression 
and increase albuminuria regression in T2D

1. Raz I, et al. Presented at 79th Scientific Sessions of the American Diabetes Association; June 7th–11th, 2019; San Francisco, CA, USA; 244-OR; 2. Barutta F, et al. Diabetes Metab Res Rev 
2019;35:e3171
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DECLARE-TIMI 581

↓ 21%
0.79 (0.72, 0.87)a

↓ 46%
0.54 (0.45, 0.65)a

↓ 27%
0.73 (0.67, 0.79)a

↑ 54%
1.54 (1.40, 1.69)a

CANVAS program2

↓ 20%
0.80 (0.73, 0.88)b

↓ 42%
0.58 (0.50, 0.68)b

↓ 27%
0.73 (0.67, 0.79)b

↑ 70%
1.70 (1.51, 1.91)b

EMPA-REG 
OUTCOME2

↓ 16%
0.84 (0.74, 0.95)b

↓ 38%
0.62 (0.54, 0.72)c

↓ 33%
0.67 (0.59, 0.77)d

↑ 61%
1.61 (1.34, 1.94)d
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The kidney benefits of SGLT2 inhibitors were consistent 
over a wide range of eGFR

1. Neuen BL, et al. Lancet Diabetes Endocrinol 2019; 2. Cherney DZI, et al. Diabetologia 2021

Effect of SGLT2 inhibitors on composite kidney composite endpoints, stratified by eGFR
Events Patients RR (95% CI)

eGFR ≥90 mL/min/1.73 m2

EMPA-REG OUTCOME 22 1529 0.21 (0.09, 0.53)
CANVAS Program 17 2476 0.32 (0.12, 0.88)
DECLARE-TIMI 58 120 8162 0.50 (0.34, 0.73)
VERTIS CVa 61 2048 0.89 (0.53, 1.49)
eGFR 60–<90 mL/min/1.73 m2

EMPA-REG OUTCOME 61 3638 0.61 (0.37, 1.02)
CANVAS Program 30 5625 0.48 (0.23, 0.98)
DECLARE-TIMI 58 186 7732 0.54 (0.40, 0.73)
VERTIS CVa 86 4390 0.47 (0.31, 0.72)
eGFR 45–<60 mL/min/1.73 m2 

EMPA-REG OUTCOME 39 1238 0.68 (0.36, 1.28)
CANVAS Program 16 1485 0.74 (0.28, 2.01)
VERTIS CVa 51 1807 0.86 (0.49, 1.52)
eGFR <45 mL/min/1.73 m2

EMPA-REG OUTCOME 30 563 0.63 (0.30, 1.29)
CANVAS Program 10 554 0.79 (0.21, 2.94)

0 0,5 1 1,5 2 2,5 3

Favors placeboFavors SGLT2 inhibitor
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…as well as over a range of UACR

1. Neuen BL, et al. Lancet Diabetes Endocrinol 2019; 2. Cherney DZI, et al/ Diabetalogica 2021

Effect of SGLT2 inhibitors on composite kidney composite endpoints, stratified by UACR
Events Patients RR (95% CI)

UACR <30 mg/g
EMPA-REG OUTCOME 48 4142 0.41 (0.23, 0.72)
CANVAS Program 15 7007 0.22 (0.07, 0.69)
DECLARE-TIMI 58 145 11644 0.52 (0.37, 0.74)
VERTIS CV 66 4783 0.47 (0.29, 0.77)
UACR 30–300 mg/g
EMPA-REG OUTCOME 40 1996 0.67 (0.36, 1.26)
CANVAS Program 19 2266 1.42 (0.51, 3.95)
DECLARE-TIMI 58 105 4030 0.59 (0.39, 0.87)
VERTIS CV 60 2492 0.93 (0.55, 1.59)
UACR >300 mg/g
EMPA-REG OUTCOME 61 764 0.51 (0.31, 0.85)
CANVAS Program 39 760 0.45 (0.24, 0.86)
DECLARE-TIMI 58 106 1169 0.38 (0.25, 0.58)
VERTIS CV 66 755 0.56 (0.35, 0.91)

0 1 2 3 4 5

Favors placeboFavors SGLT2 inhibitor

Diap
os

itiv
a p

rep
ara

ta 
da

 PAOLA
 FIO

RETTO e 
ce

du
ta 

all
a S

oc
iet

à I
tal

ian
a d

i D
iab

eto
log

ia.
 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it


	Controllo glicemico �nel paziente con insufficienza renale
	Controllo glicemico �nel paziente con insufficienza renale
	Diapositiva numero 3
	Comprehensive care for Diabetes & CKD
	Diapositiva numero 5
	Efficacy of SGLT-2 Inhibitors in Patients With Stage 3 CKD
	Diapositiva numero 7
	SGLT2 INHIBITORS IN PATIENTS WITH DKD
	SGLT2 inhibitors are recommended for patients with T2D,CKD and eGFR ≥20 mL/min/1.73 m2
	METFORMIN IN PATIENTS WITH DKD
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	GLP1 RA IN PATIENTS WITH DKD
	AWARD 7: Clinical Characteristics
	Change in HbA1c from Baseline�
	Glycaemic & Bodyweight efficacy in kidney impairment��PIONEER 5 : Oral semaglutide was superior to placebo in decreasing HbA1c and Bodyweight �in people with kidney function impairment�
	Glycaemic efficacy in kidney impairment��Post hoc analysis of SUSTAIN and PIONEER programs showed HbA1c reduction with GLP-1 RA semaglutide is independent of baseline eGFR�
	Diapositiva numero 19
	DPP4 inhibitors in patients with renal impairment
	Risk of hypoglycemia with DPP-IV inhibitors in patients with moderate to severe CKD
	Overall linagliptin did not increase the risk of hypoglycemia 
	Controllo glicemico �nel paziente con insufficienza renale
	Kidney outcomes in CVOTs with GLP-1 RA in patients with type 2 diabetes: �a systematic review and meta-analysis of randomized trials
	Change from Baseline in eGFR (CKD-EPI) Creatinine Equation�
	REWIND: Renal Outcomes
	SUSTAIN 6- Nephropathy outcomes
	Diapositiva numero 28
	Renal data from EMPA-REG OUTCOME� �Incident or worsening nephropathy in the overall population �or in patients with prevalent kidney disease*
	SGLT2 inhibitors in CVOTs reduced the risk of kidney composite endpoints compared with placebo
	eGFR (CKD-EPI) over 192 weeks�
	Diapositiva numero 32
	EMPA-KIDNEY: time to kidney failure by baseline eGFR 
	What would happen if we began with an SGLT2 �inhibitor as a foundational treatment in CKD?
	EMPA-KIDNEY: time to kidney replacement therapy
	UACR over 192 weeks:
Patients with macroalbuminuria at baseline
	UACR over 192 weeks:
Patients with microalbuminuria at baseline
	UACR over 192 weeks:
Patients with normoalbuminuria at baseline
	SGLT2 inhibitors consistently reduce albuminuria progression �and increase albuminuria regression in T2D
	The kidney benefits of SGLT2 inhibitors were consistent �over a wide range of eGFR
	…as well as over a range of UACR



