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aGlpl : bénéfice rénale

0340 DT2, antédédents CV ou FRV
DFGe 80 ml/min/1,73m2, 21% stade 3, 2% stade 4

UACR 21 mg/g, 21% A2, 2% A3
A3 ou créatx2/DFGe<45 ou IRT

Protéinurie > 300 mg/]

100- 197 Hazard ratio, 0.78 (95% C1,0.67-0.92) 1007 107 Hazard ratio, 0.74 (95% CI, 0.60-0.91)
P—0.003 - P=0.004
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Mann. LEADER. NEJM 2017,377,839-48



Rapport albouminurie/créatininurie
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> Estimated trial-group ratio at 36 mo, 0.83 (95% Cl, 0.79-0.88)
T 104, p<0.001
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Months since Randomization
No. at Risk
Placebo 4559 4103 3789 3509 730
Liraglutide 4578 4167 3934 3686 786

Mann. NEJM 2017,377,839-48



Rapport albouminurie/créatininurie
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Baisse DFGe

85—

80-

Placebo

754

70— Liraglutide

Mean Estimated GFR
(ml/min/1.73 m2)

65 IRRRREET &
Estimated trial-group ratio at 36 mo, 1.02 (95% Cl, 1.00-1.03)
60 pP=0.01
l_,.;.-""
0 | | | | |
0 6 12 24 36 43
Months since Randomization
No. at Risk
Placebo 4672 4356 4237 3911 3634 755
Liraglutide 4668 4349 42838 4031 3806 3812

Mann. NEJM 2017,377,839-48



Dapagliflozine : benéfice rénal

Outcome

Cardiovascular death or hospitalization

for heart failure
MACE

=40% decrease in eGFR
to <60 ml/min/1.73 m?,
ESRD, or death from renal
or cardiovascular cause

Death from any cause
Hospitalization for heart failure
Myocardial infarction

Ischemic stroke

Death from cardiovascular cause
Death from noncardiovascular cause

>40% baisse DFGe
a <60 ml/min/1,73m?2
IRT ou mort rénale

Dapagliflozin
(N=28582)

rate/1000

no. (%) patient-yr
417 (4.9) 12.2
756 (8.8) 226
370 (4.3) 108
529 (6.2) 15.1
212 (2.5) 6.2
393 (4.6) 11.7
235 (2.7) 6.9
245 (2.9) 7.0
211 (2.5) 6.0
127 (1.5) 37

Wiviott.

Placebo
(N=38578)
rate/1000
no. (%o} patient-yr
496 (5.8) 14.7
803 (9.4) 242
480 (5.6) 14.1
570 (6.6) 16.4
286 (3.3) 8.5
441 (5.1) 13.2
231 (2.7) 6.8
249 (2.9) 7.1
238 (2.8) 6.8
238 (2.8) 7.0

Hazard Ratio (95% Cl)

| |
0.40 0.50

[ — -

Dapagliflozin

0.83 (0.73-0.95)

0.93 (0.84-1.03)
0.76 (0.67-0.87)

0.93 (0.82-1.04)
0.73 (0.61-0.88)
0.89 (0.77-1.01)
1.01 (0.84-1.21)
0.98 (0.82-1.17)
0.88 (0.73-1.06)

0,53 (0,43-0,66)

DECLARE. NEJM 2019,380,347-57



Canagliflozine : effet sur DFGe

DFGe (ml/min/1,73m?)

80 = Normoalbuminuria _k/w\._.
70 — * - e —* - -5
. Microalbuminuria ; 3 [ 3 * & :
65 — = '
60 — - |
55 — Macroalbuminuria —
50 —
45 —
CREDENCE - T
40 — - 1
35 —
30 | | | | | | |
0 1 2 3 4 5 6

CANVAS versus CREDENCE



MDRD
‘Restriction protelque et/ou PA basse
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Klahr. MDRD. NEJM 1994,330,877-84



ISGLT?2 :
Mythe du feedback tubulo-glomerulaire
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ISGLT?2 :
Mythe du feedback tubulo-glomerulaire
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ISGLT?2 :
Mythe du feedback tubulo-glomerulaire
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ISGLTZ2 : diminue hyperfiltration DT1

" Diabéte type 1, DFG 90-134 (n=13) / DFG = 135 (n=27)
(NB: AMM (¢liflozines = diabete de type 2)

250

DFG * 3 Basal
ml/min/1.73m2 + T+ | ™ Empaglifiozine
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Cherney. Circulation 2014,129,587-97




ISGLT?2 :
Mythe du feedback tubulo-glomerulaire .

1/ Pas d'impact du feedback dans DT1 si DFG <135



ISGLT2 :

Mythe du feedback tubulo-glomerulaire

2/ Baisse de protéinurie et néphroprotection identique

chez non-diabétique

Type 2 diabetes
Yes
No
Estimated GFR
<45 ml/min/1.73 m?
=45 ml/min/1.73 m?
Urinary albumin-to-creatinine ratio
=1000
=>1000
Systolic blood pressure
=130 mm Hg
>130 mm Hg

152/1455
45/697

152/1272
45/880

44/1104
153/1048

46/793
151/1359

229/1451
83/701

217/1250
95/902

84/1121
228/1031

96/749
216/1403

—— 0.64 (0.52—0.79)
— 0.50 (0.35-0.72)

|
—e— 0.63 (0.51-0.78)
— 0.49 (0.34—0.69)
— i 0.54 (0.37-0.77)
—— 0.62 (0.50-0.76)

i
— 0.44 (0.31-0.63)
—0—1 : 0.68 (0.56—-0.84)

[ I I I | I T T ]
0.1 0.5 1.0 2.0
P

Dapagliflozin Better

Placebo Better

Heerspink. DAPA-CKD. NEJM 2020,383,1436-46



ISGLT?2 :
Mythe du feedback tubulo-glomérulaire

1/ Pas d’'impact du feedback dans DT1 si DFG < 135

2/ Baisse de protéinurie et néphroprotection identique
chez non-diabétique

3/ Nephroanglosclerose
' 2 artériolosclérose

artere interlobaire et
artériole afférente
—> ischémie glomeérulaire

Meyrier. NDT 2015,30,1833-41



ISGLT?2 :
. Mythe du feedback tubulo-glomerulaire

4/ HEmodynamique glomérulaire dans DT2



The renal hemodynamic effects of the SGLT2
inhibitor dapagliflozin are caused by
post-glomerular vasodilatation rather than
pre-glomerular vasoconstriction in metformin-
treated patients with type 2 diabetes in the
randomized, double-blind RED trial

Erik J.M. van Bommel', Marcel H.A. Muskiet', Michaél J B. van Baar', Lennart Tonneijck', Mark M. Smits',
Anna L. Emanuel’, Andrea Bozovic™’, A.H. Jan Danser®, Frank Geurts’, Ewout J. Hoom’, Daan J. Touw®,
Emil L. Larsen’, Henrik E. Poulsen™® Mark H.H. Kramer', Max Nieuwdorp', Jaap A. Joles” and

Daniél H. van Raalte'

I m Check for updates

see commentary on page 31

'Diabetes Center, Department of internal Medicne, Amsterdam University Medical Centers, location VUMC, Amsterdam, The Netherlands;
“Department of Clinical Biochemistry, University Health Network, University of Toronto, Toronto, Ontario, Canada; *Department of
Laboratory Medicine and Pathobiology, University Health Network, University of Toronto, Toronto, Ontario, Canada; *Division of
Pharmacology and Vascular Medicine, Department of Internal Medicine, Erasmus MC University Medical Center Rotterdam, Rotterdam,
The Netherlands; “Division of Nephrology and Transplantation, Department of Internal Medicine, Erasmus MC, University Medical Center
Rotterdam, Rotterdam, The Netherlands; “Department of Cinical Pharmacy and Pharmacology, University Medical Center Groningen,
Groningen, The Netherlands; “Department of Clinical Pharmacology, Bispebjerg-Frederiksberg Hospital, Copenhagen, Denmark;
“Department of Clinical Medicine, University of Copenhagen, Copenhagen, Denmark; and *Department of Nephrology and Hypertension,
University Medical Center, Utrecht, The Netherlands

Sodium-glucose cotransporter 2 inhibitors (SGLT2i)
improve hard renal outcomes in type 2 diabetes. This is
possibly explained by the fact that SGLT2i normalize the
measured glomerular filtration rate (mGFR) by increasing
renal vascular resistance, as was shown in young people
with type 1 diabetes and glomerular hyperfltration.
Therefore, we compared the renal hemodynamic effects of
dapagliflozin with gliclazide in type 2 diabetes. The mGFR

prostaglandin concentrations. Gliclazide did not
consistently alter renal hemodynamic parameters. Thus,
beyond glucose control, SGLT2i reduce mGFR and
filtration fraction in type 2 diabetes. The fact that renal
vascular resistance was not increased by dapagliflozin
suggests that this is due to post-glomerular vasodilation
rather than pre-glomerular vasoconstriction.

Kidney Intemational (2020) 97, 202-212; hrtps//doiom/10.1016/



ISGLT?2 :
Mythe du feedback tubulo-glomerulaire

4/ HEmodynamique glomeérulaire dans DT?2
- Vasodilatation artériole efférente sous ISGLT?2



ISGLT?2 :
Mythe du feedback tubulo-glomerulaire

1/ Pas d’'impact du feedback dans DT1 si DFG < 135

2/ Baisse de protéinurie et néphroprotection identique
chez non-diabétique

3/ Néphroangiosclérose = ischémie glomeérulaire

4/ Hémodynamique glomérulaire dans DT2
- Vasodilatation artériole efferente sous ISGLT?2

5/ Diurétique de I'anse augmente aussi délivrance
du Na+ a la macula densa ???



ISGLT2 : baisse de poids

-o— Placebo
+ Dapagliflozine 10
~®= Hydrochlorothiazide 25

Poids A3 S12
——-”"{ P:-0.1 (-0.8 to +0.6)
H: -1.1 (-2.1 to 0.0)
\{ D: -2.4 (-3.6 to -1.3)
0 2 4 6 B 10 12 14
semaines

Lambers Heerspink. Diab Ob Metab 2013,15,853-62



Synergie IEC +ARA2 + diurétique

Rapport protéinurie/créatininurie

V160 Es + VS0 E5s+V80+F
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p=0.06
compared to RS

Esnault, JASN 2005,16:474-481



Canagliflozine baisse la protéinurie

Urinary Albumin-to-Creatinine Ratio Median Baseline
Canagliflozin Placebo
913.5 918.0
1200-
1000 Placebo
= | § T T Yy T T
1) -
v — L L pe
= Smx . L - 1
)
5 1 r—s s 3 3 F
S 400- Canagliflozin
&
200+
0 | I | | | | |
0 6 12 18 24 30 36 42

Months since Randomization

Perkovic CREDENCE. NEJM 2019,380,2295-306



Néphropathie diabétique (RENAAL)
Protéinurie résiduelle a 6 mois = IRT

Risque de doublement de créatininémie ou IRT

12 7 12 -
—8— Losartan -8 Losartan
104 O Placebo 10 - - - Placebo
B 4
B -
4
2 -
D 1 I I I l::l 1 | I |
<05 05-15 1.5-35 >3.5 <05 0515 1.5-3.5 =3.5
Albuminurie basale g/g Albuminurie a 6 mois g/g

De Zeeuw, Kidney Int 2004,;65:2309-2320



Dapagliflozine diminue risque rénal

67,5% DT2, UACR 0,2-5 g/g, DFGe 25-75 ml/min/1,73m? (CKD-EPI)
IEC ou ARA2

—> Arrét prématuré apres n=4304 suivi median 2,4 ans
IRT (dialyse, transplant ou DFGe<15) IRT (dialyse, transplant ou DFGe<15)

perte > 50% DFGe perte > 50% DFGe
-4 mort rénale ou CV 20 mort rénale
0. HR 0,61 [0,51-0,72] o HR 0,56 [0,45-0,68]
21 p<0,001 164 p< 0,001
50+ L6 Placebo 90 Placebo
80 20 124
; 12
0+ 70 2
604 87 - 60
o 4 Dapagliflozin o 41 Dapagliflozin
4090 | | | | | | | 409 0+ | | | | |
30l 0 4 8 12 16 20 24 28 32 3] o0 4 8 12 16 20 24 28 32
204 204
10 _‘ﬁ—’—/f/_/_/’_f_‘ 10 #
0 | | | | | | | | 'U | =
0 4 8 12 16 20 24 28 32 4 8 12 16 21[] 24 28 32

Heerspink. DAPA- CKD NEJM 2020,383,1436-46



Finéréenone

5734 DT2, IEC ou ARA2
UACR 30-300 mg/g et DFGe 25-60 ml/min/1,73m?
UACR 300-5000 mg/g et DFGe 25-75 ml/min/1,73m?

Critere primaire :

IRT (dialyse, transplantation ou DFGe<15 Baisse 2 40% DFGe
Baisse = 40% DFGe

w1 HR 0,82 [0,73-0,93] o« HR 0,81 [0,72-0,92]
50— a0

g so 30 p < 0,00raceba g w0 304 Placebo

g 704 30 _ g 704 204

5 60 2 o

£ 5o 107 £ 5pd 10-

-E 07, E 404

E; 10- E 301 0 6 12 18 24 30 36 42 48

6 204 ‘:l 20—
10+ 10-
0 | | | | | | | 1 o | | | | | | | 1

0 5 12 18 24 30 36 42 48 0 & 12 18 24 30 36 42 43
Months to First Event Months to First Event

Bakris. FIDELIO. NEJM 2020,383,2219-29



Quel(s) diurétique(s) choisir ?

ISGLT2
Na*Glucose Na
> - Thiazide
. s Spironolactone
.............................................................. tAnse | |Eplérénone
¥> Na | | Fingrénone




Finérénone +/- ISGLT2 ?

Category Finerenone (N=3686) Placebo (N=3666) HR (95% Cl)
n/N n/100 PY n/N n/100 PY
SGLT-2is at baseline :
No 434/3372 4.01 482/3362 4.50 I—‘-Il 0.89(0.78-1.01)
Ves 24/314 237 37/304 395 : <> i 0.49 (0.28-0.86)
1
GLP-1RAs at baseline :
1
No 427/3378 3.96 483/3424 4.44 O 0.89 (0.78-1.01)
1
Yes 31/308 2.97 36/242 4.69 = <> : 0.62 (0.38-1.03)
r } 1
0,2« 1 >3

>
Favours finerenone Favours placebo

Bakris. FIDELIO. NEJM 2020,383,2219%29



Echappement de I’'aldosterone

567 diabétigues type 2 avec protéinurie
Randomise losartan versus telmisartan

- 28% échappement aldostérone a 1 an (> 10%)
—>déterminants de I'échappement (OR (IC 95%)

Baisse a 1 an B+SD o
PAS (mmHg) 0,005+0,002 0.004
Apport NaCl (og mmol)y  0,33%0,08 <0,002
Kaliémie (mmol/L) -0,16+0,05 0,003
DFGe (log MDRD) 0,50+0,11 <0,001

Losartan/Telmisartan 0,12+0,05 0,01

Moranne, Esnault. CJASN 2013, 8,1694-701



MRC diabétigue : nouveautés

1/ 1SGLT?2 : effet natriurétique explique :

-> perte de poids rapide Initiale

- baisse de DFGe initiale

—> synergie anti-protéinurique avec blogueur du SRAA

2/ Finérenone
- limite 'échappement de I'aldostérone

3/ aGlpl
—> perte de poids si obese +++
—> améliore pronostic cardiovasculaire athéromateux



