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Una strategia multifattoriale aggressiva e raccomandata \Og\’a
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1. National Kidney Foundation. Am J Kidney Dis 2012;60:850; 2. NICE. Clinical guideline: Type 2 diabetes (CG87), May 2009
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Intensive Glycemic Control Improves Long-term Renal Outcomes in Type 2
Diabetes in the Veterans Affairs Diabetes Trial (VADT)
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Coniﬁ@ﬁ? ‘o\%r class with proven CVD benefit!

gllptln) in the setting of HF (if not on GLP-1RA)
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1.

Proven CVD benefit means it has label indication of reducing CVD events.

For GLP-1 RA strongest evidence for liraglutide > semaglutide > exenatide
extended release. For SGLT2i evidence modestly stronger for empagliflozin =
canagliflozin.

Be aware that SG6LT2i vary by region and individual agent with regard to
indicated level of eGFR for initiation and continued use

Both empagliflozin and canagliflozin have shown reduction in HF and to reduce
CKD progression in CVOTs

Caution with GLP-1 RA in ESRD

Degludec or U100 glargine have demonstrated CVD safety

Low dose may be better tolerated though less well studied for CVD effects
Choose later generation SU to lower risk of hypoglycemia
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Change in albuminuria and subsequent risk of end-stage
kidney disease: an individual participant-level consortium
meta-analysis of observational studies
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d by bi 1 ical evidence its validity in epidemiological studies is lacking,

WelmlsilnasmIhemmulgnqrufﬂ:emnnnbememchnsemzhmnm:ndmko{emtsﬂsekﬂney

disease in a large individual participantlevel meta-analysis of observational studies.

Methods In this meta-analysis, we collected individual-level data from eligible cohorts in the Chronic Kidney Disease
Prognosis Consortium {CKD-PC) with data on serum creatinine and change in albuminuria and more than 50 events
on outcomes of interest. Cohort data were eligible if participants were aged 18 years or older, they had a repeated
measure of albuminuria during an elapsed period of 8 months to 4 years, subsequent end-stage kidney disease or
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mortality follow-up data, and the cohort was active during this consortium phase. We extracted p level data

and quantified percentage change in albuminuria, measured as change in urine albumin-to- n ratio {ACR)
or urine protein-io-creatinine ratio (PCR), during baseline periods of 1, 2, and 3 years. Our primary outcome of
mmlwdzvehpmmlofmd—sﬂsghdnqdwse:ﬂmah&dmepmudo{lym Wedzﬁnslmend—slzse
kidney disease event as initiation of ki I therapy. We quanti

School of Pusilc Healts,
Bamimore, MD, USA
[Prof | Coresh MO, ¥ SangMs,

ge change
mﬂbmmwﬁmhemﬂnlmdﬂhsekﬂnqﬂmmmgmwmnmachmhm Ihlluwsiby
random-effects meta-analysis. We further adjusted for regression dilution to account for imprecision in the
estimation of albuminuria at the participant level. We did multiple subgroup analyses, and also repeated our analyses
using participantlevel data from 14 clinical trials, including nine climical trials not in CKD-PC.

Findings Between July, 2015, and June, 2018, we transferred and data from 28 cohorts in the CKI-PC, which
included 693 816 individuals (557583 [809%] with diabetes). Data for 675904 individuals and 7461 end-stage kidney
disease events were available for our primary outcome analysis {ilnngemgcnmsmnmmﬂymlgd i

subsequent risk of end stage kidney disease. The adjusted hazard ratio {HR) for end-stage kidney dise
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Putative renal distribution of GLP-1R

Location Species mRNA or Detection method O
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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-1, exendin 4 (GLP-1R agonist) and
exendin 9-39 (GLP-1R antagonist)



Glucose-independent effects of GLP-1 RA on renal risk factors
in type 2 diabetes mellitus
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Modified from Muskiet, M. H. A. et al. (2017) Nat. Rev. Nephrol. doi:10.1038/nrneph.2017.123



The protective role of Renal glomerulus and
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The effect of liraglutide on renal function:
A randomized clinical trial
Changes in urinary albumin excretion rate
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O\6 UAER was reduced by 26 (95% Cl: 5; 43)% during liraglutide treatment and increased by 9 (95%
Cl: -=6; 22)% during placebo treatment.

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



The effect of liraglutide on renal function: I
A randomized clinical trial @O
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Diabetes Obes Metab 2017; 19(2):239-247




a) Urinary Albumin Exeretion Rate (UAER)
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* LIRAGLUTIDE, DULAGLUTIDE e
SEMAGLUTIDE possono essere usati

in sicurezza fino a 15 ml/min/1. 7\2’\@1@8 &
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Secretagogues

Glibenclamide | caution
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Glipizide
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Gliclazide
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Caution
- dose

Caution
Full dose

Do riot initiate
4 dose (~50%)
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Caution for risk of fluid retention,
anemia, and bone fragility
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5PP4 inhibitors

Sitagliptin

4 dose 4 dose
(50 mg//day) (25 mg/day)

Vildagliptin

J dose
(50mg/day)

Saxagliptin

& dose
(2.5 mg/day)

Linagliptin

Alogliptin

b dose A dose
(12.5 mg/day) (6.25 mg/day)

GLP-1 receptor agonists

Exenatide

Liraglutide

Lixisenatide

Dulaglutide

SGLT2 inhibitors

Dapagliflozin

Canagliflozin

4 dzse (100 dent

Empagliflozin




Cardiovascular, mortality, and kidney outcomes with GLP-1 @

receptor agonists in patients with type 2 diabetes: '\6‘
a systematic review and meta-analysis of cardiovascular
y . y Lancet Diabetes @\@cnno/ 2019
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LEADER: 0%
Individual Components of the Composite Renal Outcomgg@‘f
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LEADER:
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Composite Renal Outcome, According to Baseline Renal %@R
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N Engl J Med 2017;377:839-48.



LEADER: Urinary albumin-to-creatinine: ratio to baseline at 3-year visit in @

subgroups according to albuminuria at baseline
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LEADER: Changes in the Estimated eGFR S
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A Estimated GFR When analyzed az-ording i ciouminuria at
baseline, ti:e- decrease iii the estimated GFR

85+
w7s smailer in ihe diraglutide group than in the

vlacebo ztoup in patients with macroalbuminuria

\93 (P-0.1

[+
(=]
1

75 4 Placebo

-——
- -

Mean Estimated GFR
(ml/min/1.73 m2)
et |
(=]
|

654 20 <« AV U
. Qed tn«@}s ratlo at 36 mo, 1.02 (95% Cl, 1.00-1.03)

6 —

@ | U | I | | 1
6\6 G \le;i%\ 6 12 24 36 48
GQ G\a Months since Randomization
&N@Q < Q&%t Risk

o> Q€' Placebo 4672 4356 4237 3911 3634 755
0‘\69 Liraglutide 4668 4349 4288 4031 3806 812

N EnglJ Med 2017;377:839-48.



between 30-59 ml/min/1.73m?

C Estimated GFR 30-59 mi/min/1.73 m2
=
o R
T =
s
£E
n =
“E
&'I e \J I
6‘3?\ g 5“30(\ 6 12 24 36
a‘a\a \‘3\1 Months since Randomization
S
@0 mqet Risk
\Q\IQQ < (\Opalgcebo 919 865 821 725 663
0\0906 €< | Liraglutide 986 912 896 826 754

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



SUSTAIN 6

Nephropathy outcomes

New or worsening nephropathy

Semaglutide

irciaence W Incidence rate

HR
= 8 Nephropathy outcomes rate ver (%) per P value
= HR: 0.64 [95% Cl: 0.46;0.88] 10 PR 100 PYR (95% C1)
E Events: 62 semaglutide; 100 placebo Placebo,
d 6 4 p=0.005 6.1%
c New or 0.64
neph .
£ Gp ‘5 (0.46; 0.88) 0005
o)
8 Pe 44 81 0.54
(9] |b 1 1 -
5 oalbuminuria en ¥ @o 2% (0a37;077) 9001
A 21
Persistent doubling
« A\ of serum Cr level
0 +——r—"F—r—-v—-v—r -@ﬂg—-—- and CrCl per MDRD 18 14 1.28
i 2 0.53 0.41 0.48
0 8 16 24 32 40 48 5%@@ 2. 6Q\ 8 96 104 109 <45 ml/min/1.73 m* [ (3 1) (0.8) (0.64; 2.58)
Weeks&@r%do&lsa@g
a e Need for continuous
No. at risk Q \‘e‘ renal-replacement 11 12 0.91
Semaglutide 1648 \ZQQ 1605, OG 1580 1563 1541 1525 1518 therapy 0.7) 0.32 0.7) 0.35 (0.40; 2.07) 0.83
Placebo 1649 %\’Qz ?6 70 1545 1518 1498 1471 1465

O'\QQ

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. Cl, confidence interval; Cr, creatinine; CrCl, creatinine
clearance; EAC, (external) event adjudication committee; HR, hazard ratio; MDRD, modification of diet in renal disease.

Marso SP etal. N EnglJ Med 2016;375:1834-44.



SUSTAIN 6 &
Systolic Blood Pressure )

138 -
137
136 -
135
134 4\7
133 4 &
132 4
131 -
130 -
129 -

Systolic Blood Pressure (mmHg)

128 H

127 o S
f.I;l L L) A.3lQ ‘é\O(\l L] L] L] L Ll 1
02 36\8 o \%,\]G\ 30 44 56 68 80 92 104

Q(GQ‘ae\‘e‘e Weeks since randomization

L2 \Y
. \\] X
6\\ ?&‘—Semagiutide 0.5mg —&— Semaglutide 1.0 mg —#— Placebo 0.5 mg —&—Placebo 1.0 mg

O‘\@Qo

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



L'effetto e significativo sulla comparsa di NUOVA MACROALBUMINURIA

o
LEADER SUSTAIN 6 xO\°
(22
Placebo Semaglutide Placebo
N Incidence N Incidence N Incidence
HR \
Nephropathy outcomes IR T P value rate per S -?,U
G (95% cI) 100 PYR 105 SR
New or worsening \6 e
nephropath .64
phropathy 268 150 337 190 62'_73 o2y 0-003 G& ‘\J\f@( 100 306 4?3.60 gg) 0-005
n 9 n 0 . . 3 -
AP~
Persistent P\ 2
macroalbuminuria o 59 515 121 @Zﬁ“gg\ @6@4 44 131 81  2.47 (0_32'_58‘_77) 0.001
O : Qe
Persistent doubling @( | ‘\(\
of serum Cr level 66 O(\Q
and CrCl per MDRD QO
<45 ml/min/1.73 m2 \O 0.89 1.28
o 18 0.53 14 0.41 0.48
) oé@ %‘5 055 (067;1.108) 043 (0.64; 2.58)
(‘3 e\6
(GQ \‘6‘
@oQ c®
Need for us (\
e
0.91
0.31 64 0.36 © 6(;-81 oy 0.44 11 0.32 12 0.35 (0.40; 2.07) 0.83

N EnglJ Med 2016; 375: 311-22. N EnglJ Med. 2016 Nov 10;375(19):1834-1844.
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Dulaglutide versus insulin glargine in patients with type 2 \J}'\@?\,&\@\

diabetes and moderate-to-severe chronic kidney dlseas%\'a\\ a@é

(AWARD-7): a multicentre, open-label, randomlsg\dfr?a?l5 Nl

Katherine RTuttle, Mark C Lakshmanan, Brian Rayner, Robert 5 Busch, Alan G Zimmermann, D Brﬂd%@&xard Fq@ﬁ%os

* Multicentre, open-label trial done in nine c&@tﬁes \‘50

e Adults with type 2 diabetes and mog ? %e CKD (stages 3—4), with an Alc of 7-5—
10-5%, and who were being trﬁn or insulin plus an oral antihyperglycaemic
drug and were taking a n% {@é\@ted dose of ACEi or an ARB.

e Participants rando @8 :1:1) to once-weekly injectable dulaglutide 1-5 mg, once-
weekly dula gs‘zr daily insulin glargine as basal therapy, all in combination with

|nsu||n g\L§0é52weeks

\\\f@ll‘gg @Q}‘ome Alc at 26 weeks.
\
\QQOQ Se&%dary outcomes: eGFR and UACR.
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eGFR (CKD-EPI) Cystatin C Equation,
Geometric LSM + SE, (mL/min/1.73m?)
LSM (95% CI), (mL/

0o =k -

&

Number of Patient
Dulaglutide 1. @ (G 163 157

; 1Y)
Dulaglutl \J)3mg:, \‘ 167 160 Baseline
'“-‘*\ﬁ({\?}gﬂ" eé‘ (@P 174 164 - W Dulaglutide 1.5mg N = 192
o> ¢ O O Dulaglutide 0.75mg N =190

O‘\69 -A- H Insulin Glargine N =194

Data presented for safety population, MMRM analysis. P-values are reported for statistical significance at the 26- and 52-week pre-specified analyses points;
**n<.0001 versus baseline; #p<.05 and #p<.0001 versus insulin glargine.



AWARD-7 (Dulaglutide) 0%
Changes in estimated glomerular filtration rate by macroalbuminuria status a@a‘ﬂaﬁine
2 o

l'aV
AN T X
) e S
, . o\o
45— _m Dulaglutide 1.5 mg ! — G\e\ \‘\a@
—@— Dulaglutide 0-75 mg E 60 . d\\:a
—&— Insulin glargine E \\6 6\
—~ 407 | X @@:oos?f
3 PRe)
[ ! =X
2 ] &
£ - > .
= S . , _
£ 3 \ :
& b
a“a&a O\ ; /|( | T |
(GQ 4 G(G ] 26 52 ; 0 26 52
. g \l 5 Q ‘\Oe Weeks
\\) $F pati
6\ w of patients
O vlaglutide 1.5 mg 84 70 64 108 a3 93
Dulaglutide 0-75mg 84 71 67 106 Q6 93
Insulin glargine 90 77 69 104 97 95

Lancet Diabetes Endocrinol 2018



REWIND
Cumulative incidence
of renal outcomes
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A Composite renal outcome

Number at risk
Placebo 4952

Dulaglutide @9@4@? ‘i7 Cg

%%87 3169 641
03 4045 3320 667

\‘\6 6@3 ddecllnelneGFROf>30%
’ﬂ?‘ \& %3— HR 0-89 (95% C1 0.78-1.01)
) ) '\(\3 p=0-066
O(\Q. = 40
2 304
= 11%
E 204 TLL/0
£
2
Y10+ l_;#‘
0 T T T T T 1
0 1 2 3 4 5 6

. Time since randomisation (years
Number at risk (years)

Placebo 4952 4848 4672 4440 4220 3489 708

Dulaglutide 4949 4858 4707 4517 4315 3598 728

B New macroalbuminuria

5054 —— Placebo 509 HRO0-77 (95% C1 0-68-0-87)
— Dulaglutide p<0-0001 \o
< 497 HRO085(95%C1077-0.93) 407 ,\0\0g
= p=0-0004 \OG
2 30- 30 \0\‘3
2
5 20- . 23@
- \\23"G \\’&\‘
5 . N\l At
0+ 0 T T T T T 1
4 2 6 0o 1 2 3 4 5 6

4952 4762 4542 4308 4127 3440 723
4949 4805 4636 4438 4263 3576 740

D chronicrenal replacement therapy

2:0m HR 075 (95% d] 0439-1‘44)
p-039
1.5
1-0
-25%
0.5
0 T T T T T 1
0 1 2 3 4 5 6

Time since randomisation (years)

4952 4854 4748 4614 4490 3805 797
4949 4865 4771 4659 4552 3882 807




REWIND:

changes in eGFR and UACR during the stuq .
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ffect of i 9
Effect of treatment allocation on renal outcagpes
o o \'\‘3:\\'
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V2 ged™
Dulaglutide (n=4949) Placebo (n=4.95@)0(’;\e ‘\a\'\ﬁgazérd ratio p value
N2 ° . N (es%an
[
Number of Incidencerate N f eﬂﬁi(ﬁnce rate
. \
patients (%) (number of Cga |§:ng®‘(b (number of
events © \ events per
on ‘ega 100 person-
<) )\ © years)
-\
Sensitivity analyses of renal effect QQ(U (‘\(3\(\6
Sustained decline in eGFR of 240% QO%EB@Q‘B 0-66 237 (4-8%) 0-93 — 0-70 (0-57-0-85) 0-0004
Composite renal outcome with tt{izdé%e \]e(%§7 (11-9%) 2:36 751 (15-2%) 3-10 Rt 0-76 (0-68-0-84) <0-0001
Sustained decline in eGFR’Q‘Qiﬁs@ (G\a 61 (1-2%) 0-24 108 (2-2%) 0-42 . 0-56 (0-41-0-76) 0-0002
Composite renal %@\ﬁéﬁ(@@ﬂisedecline 496 (10-0%) 1.99 649 (13-1%) 2-66 A 0-74 (0-66-0-84) <0-0001
o ¢
20 ©
ove
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11 GLP1 — RA sono i farmaci piu potenti (dopo insulinaé\é{al"}%@ﬁ’pe I’'emoglobina
glicata e, oltre a ridurre peso e pressione arterios\\aa,%%r%@@ *uri nei pazienti

diabetici di tipo 2 con malattia renale anchedgmq?l\@(br?\edio severa (fino a eGFR

=15 ml/min). $e°ed\6°‘\

SN 42
11 GLP1-RA sono efficaci non soj@:a‘é\l gi\cllﬁﬁ‘?e CVD, ma rappresentano una nuova
opzione terapeutica per | v&ﬂm‘ﬁne della progressione della nefropatia
diabetica: riduconoa \(l)aelﬂ‘a e il declino del GFR.
ILa riduzione '@@s?o\rg i?:emia non sembrano sufficienti a spiegare la rapida
compqggd@ﬁ\ effeficio renale dopo 'assunzione dei GLP1 — RA.

\
4 ‘@o?lei\dir%%te a livello renale (inibizione del NHE3, riduzione dell’All e
ell'inflammazione cronica) potrebbero giocare un ruolo nella nefroprotezione.
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