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Figure 1.8 Distribution of markers of CKD in NHANES participants with diabetes, hypertension,
self-reported cardiovascular disease, & obesity, 2011-2014

= ACR 30+
o Both
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Age 60+ DM HTN SR CVD BMI 30+
Data Source: National Health and Nutrition Examination Survey (NHANES), 2011-2014 participants age 20 & older.

Single-sample estimates of eGFR & ACR; eGFR calculated using the CKD-EPI equation. Abbreviations: ACR, urine

albumin/creatinine ratio; BMI, body mass index; CKD, chronic kidney disease; SR CVD, self-reported cardiovascular
disease; eGFR, estimated glomerular filtration rate; HTN, hypertension.

2016 ANNUAL DATA REPORT, VOL 1, CKD, CH 1



Causes de la maladie rénale chronique
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Qui screener?

rConditions of TCKD risk

* Hypertension

* Diabetes

e Cardiovascular disease

» AKl/hospitalization history

» Family history of kidney disease
"

* Obesity

 Older age®

 Other high-risk comorbidities,
environmental exposures, or
genetic factors

Oncologic patients

_l

Patients with immunologic disease ( SLE, Sjogren, PR etc...)

Schlipak, KDIGO, Kid Int, 2021



 Conditions of 1CKD risk
* Hypertension * Obesity
« Diabetes * Older age® A consensus emerged that
» Cardiovascular disease * Other high-risk comorbidities, .
« AKl/hospitalization history environmental exposures, or CKD screening
* Family history of kidney disease genetic factors . .
. J coupled with risk
—s stratification and treatment
(Consider screening for CKD | should be

implemented immediately
for high-risk persons and that
this should ideally occur in

* Urinary albumin—creatinine ratio (ACR) to detect albuminuria
« Serum creatinine and cystatin CP to estimate glomerular filtration rate (eGFR)

(Is any of the following present for 3 months or more? 1

Sédiment , primary or community care
’ * eGFR < 60 ml/min/1.73 m? ] . ] )
ultrason « ACR > 30 mg/g (3 mg/mmol) settings with tailoring to the
Bilan » Markers of kidney disease |OC8| context
immuno et Yes INo
viro selon Classify/risk stratify Periodically repeat
CKD stage evaluation®

Y
-
« Identify and treat specific cause of CKD¢

¢ Assign eGFR category (ml/min/1.73 m2);
G1=290;G2=60-89; G3a=45-59; G3b=30-44; G4 =15-29; G5 = <15
* Assign albuminuria category:
A1 (normal or mild T): <30 mg/g or < 3 mg/mmol; A2 (moderately T): 30-300
mg/g or 3=30 mg/mmol; A3 (severely T): > 300 mg/g or > 30 mg/mmol
-

Schlipak, KDIGO, Kid Int, 2021



Présentation clinique et classes

CKD Classification and Staging

[] Green: Low risk (LR)
D Yellow: Moderate risk (MR)
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[ Orange: High risk (HR)
[l Red: Very high risk (VHR)

Kidney damage stage
Urine albumin/creatinine ratio
Description and range

Normal or high =90
Mild decrease 60-89
Mild to moderate decrease | 45-59
Moderate to severe decrease | 30-44
Severe decrease 15-29
Kidney failure <15

Al A2 A3
Normal to Moderate Severe
mild increase| increase increase
<30mg/g (30-300 mg/g| >300mg/g

Créatinine et
eGFR ( evt
Cystatine)

Albumine / créat
urinaire
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( patient safety

Slowing CKD progression and reducing
complications

-

Reduction of CVD complications

= All patients eGFR < 60: patient safety risk:
- Dose medications based on eGFR
- Reduce risk of AKI from volume depletion
- Adopt “sick day rules” as needed
= Avoid dual ACEi and ARB blockade
- Contrast-associated AK| prevention:
= Use |lowest possible radiocontrast dose
= Adequate hydration before, during, and
after the procedure, consider isotonic
saline infusion
« Withhold ACEi or ARBs, diuretics, and
other nephrotoxic agents before and after
procedure
= eGFR 45 —59:
- Avoid prolonged NSAIDs
* eGGFR 30 = 44:
- Avoid prolonged NSAIDs
- Use metformin with close monitoring at
50% dose
= eGFR < 30:
- Avoid any NSAIDs
- Avoid bisphosphonates
= Avoid metformin
- Avoid PICC lines for access preservation
- If on warfarin: monitor PT-INR closely given
increased risk of bleeding

*Treat high blood pressure:

- ACEi or ARB if ACR = 30mg/g or 3 mg/mmoal

- Diuretic often required

- Dietary sodium <= 2000 mg/d

*Type 2 diabetes - target HbA1c < 6.5% to

< B.0%:

- For those with CKD and type 2 diabetes and
eGFR = 30, start SGLT2 inhibitor and
metformin

- If glycemic target not achieved with metformin
and SGLT2 inhibition, add GLP1-RA

» CKD complications testing:

- Anemia — evaluate if CKD G3—G5 and
Hb < 13 g/dl for men and < 12 g/dl for women
Treat iron deficiency first. Consider starting
erythropoiesis=stimulating agents (ESAs)
if Hb 9-10 g/dl (avoid Hb > 11.5 g/dl)

- Acidosis — correct to normal range using
bicarbonate supplementation if bicarbonate
< 22 mmoll in CKD G3-G5

- CKD - mineral bone disease — CKD G3-G5
check calcium, phosphate, 25-0OH vit D, and
intact PTH. Supplement vitamin D deficiency

* Influenza vaccination
* Pneumococcal and hepatitis B vaccination
in CKD G4=G5

e Screen for hepatitis C

L%

*» CKD = TCVD risk
* Blood pressure systolic target < 120 mm Hg®
- Consider BF target of = 130/80 mm Hg in kidney
transplant recipients
= Start lipiddowering therapy:
- I CKD and age = 50 years, statin is recommended
- If CKD and age 18—9 years, statin if known CAD,
diabetes mellitus, prior stroke, or high ASCVD risk
* Aspirin for secondary prevention unless
bleeding risk outweighs benefits

When to refer to nephrology:

= AKl or abrupt sustained fall in GFR

»* eGFR < 30 ml/min/1.73 m?

= Consistent significant albuminuria
(ACR = 300 mg/g or 30 mg/mmol)

*» Progression of CKD

e Urinary red cell casts or RBC = 20 per high-
power field sustained and not readily explained

= CKD and hypertension refractory to treatment
with 4 or more antihypertensive agents

* Persistent abnormalities of serum potassium

» Recurrent or extensive nephrolithiasis

= Hereditary kidney disease

Schlipak, KDIGO, Kid Int, 2021




Facteurs de risque
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Deux objectifs

Traitement de
I"IRC et des
facteurs de risque

J

Diminution de la
mortalité

Diminution du

risque d’ESRD




Prise en charge genérale

The Look AHEAD Study: A Description of the Lifestyle Intervention and the
Evidence Supporting It
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5145 patients 45-
76 ans randomisés
D2 et surpoids

Un bras éducation,
un bras intensif
augmentation
activité physique
(>175min/semaine)
et perte de poids
7% (very low
calorie diet)

Suivi de 10 ans

NEJIM, 2013



Mortalité et événements CV

Patients with End Point (%)

No. at Risk
Control
Intervention

20+
Control A
100+ ol
16+ A
80 124
%! Intervention
8_.
60 i
L4
4+ g
£
'O
404
0 T T T T 1
0 2 4 6 8 10
20 Hazard ratio, 0.95 (95% Cl, 0.80-1.09)
P=0.51
0 T T T T 1
0 2 4 6 8 10
Years
2575 2425 2296 2156 2019 688
2570 2447 2326 2192 2049 505

Effet albuminurie et fonction rénale

Néphropathie diabétique

124 —— Diabetes support and education
—— Intensive lifestyle intervention
Very high risk CKD:
-eGFR<30
-eGFR <45 et ACR 30
-eGFR<60 et ACR >300
s
LEU
[ 4_
o T T T T T T 1

T T T

Q 1 2 3 4 5 6 7 8 9 10
YWears since randomisation

MNumber at risk

Diabetes support 2408 2325 2203 2092 1914 854
and education
Intensive lifestyle 2423 2371 2275 2180 1987 88g

intervention

NEJM, 2013
Lancet diabetes endocrinology 2014



Arrét du tabac

Table 4 HRs of death associated with potential risk factors, overall and stratified by eGFR category
Non-death  Death eGFR category

n=41,368 n=16,578 QOverall 15-29 mL/min 30-44 mL/min  45-59 mL/min =60 mL/min
Number (%) Number (%) HR® (95% Cl) HRP (95% Cl) HRP (95% Cl) HR® (95% CI) HR® {95% Cl)

Smoking status

Non-smoker 21,930 (53.0) 8245 (49.7) 1 (=) 1 (=) 1(=) I (=) 1{-)

Current 6819 (16.5) 3309 (20.0) 150 (1.44-1.57) 1.09 (084-140) 133 (1.18-1.50) 160 (148-1.74) 1.54 (146-1.63)
Former 10,815 (26.1) 4196 (25.3) 1.07 (1.03-1.12) 1.04 (0.86-1.25) 1.00 (091-1.11) 1.09 (1.02-1.17)  1.08 (1.03-1.14)
Unknown 1804 (4.4) 828 (5.0) 0.95 (0.88-1.02) 1.06 (0.78-1.45) (.88 (0.73-1.06) 1.00 (0.86-1.15) 091 (0.82-1.01)

Basé essentiellement sur des études observationnelle
Tabagisme associé a une augmentation du risque CV en IRC et possiblement
a une progression plus rapide de la néphropathie

CeaSoriano et al, 2015



Aspects nutritionnels: restriction protéique

Table 2. Recommended Dietary and Nutrient Intake in Adults, According to the CKD Stage.*

Normal Kidney Function

Dietary Constituent with Increased CKD Risk

Protein (g/kg/day) <1.0; increase proportion of

plant-based proteins

Mild-to-Moderate CKD7

<45 ml/min/1.73 m? or

rapid progression) EAA or KA

Advanced CKD

<1.0 (consider 0.6-0.8 |FeGFR 0.6-0.8, including 50% HBV pro-
tein, or <0.6 with addition of

Transition to Dialysis

0.6-0.8 on nondialysis days
and >1.0 on dialysis days

Ongoing Dialysis or Any Stage
with Existing or Imminent PEW

1.2-1.4; may require >1.5 if hy-
percatabolic state develops

PREGLOMERULAR
EFFECTS

i GLOMERULUS

Low-protein
diet

1 Intraglomerular
~ pressure

J, Glnmerular
ﬁln'auonrm —

Afferent

1 TGF-g
arteriole

{4 Interstitial
fibrosis

J /”

| POSTGLOMERULAR
| EFFECTS

Angiotensin-
pathway modulation

Vasodilation

Efferent

i | arteriole

Slowed
progression
to CKD

Figure 1. Effects of a Low-Protein, Low-Salt Diet on the Afferent Arteriole.

Kalanthar Zadeh and Fouque
NEJM 2018




What’s the story with treating metabolic acidosis in CKD?
A systematic review. C\J AS N

Clinical trials on the Treatment of metabolic acidosis resulted in:
tre.atmf.-nt of metabolic Chenge in HOO
acidosis

1394

subjects

95%00.2, 0.6 95%Q 1. 1 1.8

e e e bl LI Erfocts of Treatment of Metabolic Acidosis in CKD: A Systematic

kichey fundlion dedline and patentially recuce the risk of end-stage kichey disease in Review and Metd\nalysis. CIASN doi: 10.2215/CIN13091118. Visual Abstract
patients with G<D and metabdlic acidosis. by Joel Topf, MD, FACP

Que 4 études et effet peut étre du a 'alimentation



@ The JAMA Network

From: Association Between More Intensive vs Less Intensive Blood Pressure Lowering and Risk of Mortality in
Chronic Kidney Disease Stages 3 to 5A Systematic Review and Meta-analysis

JAMA Intern Med. 2017;177(10):1498-1505. doi:10.1001/jamainternmed.2017.4377

No. of Deaths/Total No.

More Less Favors More = Favors Less P Value
Source Odds Ratio (95% CI) Score Intensive BP  Intensive BP Intensive BP . Intensive BP
Wright et al,14 2002 0.874(0.554-1.380)  -0.578 37/540 43/554 - .56
Estacio et al,24 2000 0.575(0.182-1.820)  -0.941 5/62 9/68 . 35
Schrier et al, 26 2002 1.227(0.398-3.865) 0.349 6/57 7/80 —_— 73
Cushman et al,32 2010 1.271(0.685-2.360) 0.761 26/208 20/198 - . .45
Heerspink et al, 27 2010 0.862(0.662-1.123)  -1.102  117/1010  135/1023 : 3 27 TAS m Oy
Lonn et al,37 2016 0.993(0.699-1.410) -0.039 49/1220 97/2399 E = .97
Beckett et al, 30 2008 0.676(0.502-0.911)  -2.570 83/788 121/816 =R oL attel ntes 13 2
Klahr etal, 131994 1.366(0.681-2.742)  0.878 20/432 14/408 ——— 38
Mant et al,34 2016 3.588(0.140-91.945)  0.772 1/26 0/30 44 versus 140
Ruggenenti et al,22 2005 0.667 (0.110-4.042)  -0.441 2/167 3/168 ——mM8M————— .66
Schrier et al,25 2002 0.825(0.050-13.701)  -0.134 1/41 1/34 : .89
SHEP Cooperative Research Group,28 1991 0.900(0.670-1.209)  -0.700 96/879 103/859 - .48 m m H g
Wright et al,}” 2015 0.714(0.519-0.982)  -2.072 70/1330 95/1316 - .04
Benavente et al, 332013 0.850(0.468-1.544)  -0.534 24/216 25/195 —— .59
Staessen et al,29 1997 0.826 (0.470-1.451) -0.665 26/242 29/228 — 51
Totoet al, 23 1995 2.566(0.101-64.993)  0.572 1/42 0/35 .57
UK Prospective Diabetes Study Group,35 1998 1.667 (0.626-4.435) 1.023 20/68 7/35 — 31
Overall 0.859 (0.764-0.965)  -2.560 584/7451  709/8473 @ .01

Heterogeneity: 12=0%; P=.77; 12=0%
01 02 0.5 1 2 g 10
0dds Ratio (95% CI)

Figure Legend:

Effect of Intensive Blood Pressure (BP) Lowering on Risk of Mortality in Hypertensive Trial Participants With Chronic Kidney
Diseaseln the 18 included trials, there were 584 deaths among 7451 participants in the more intensive BP arm and 709 deaths
among 8473 participants in the less intensive BP arm during the trial phase. The trial by Howard et al had no mortality outcomes in
both-BP-arms-(more-intensive-vsess-intensive)-and-was-dropped-from-the-analysis:



Normal Diabetes ACE inhibitors/angiotensin-
receptor blockers

Pharmacologie: blocage du RAA

Constricted efferent
e

arteriole
“. (increased pressure)

Meta-analyse en réseau de 119 études randomisées

Secration of proteins

(laakage)

Proteins stored in
cytoplasm cause

~ cellactivism &

inflammation

Treatment comparisons odds ratio {35% CI)
A Kidney Failure | B
Cardiovascular events
ACE! vs. placebo —— 0.61(0.47, 0.79)
ACEI vs. placebo — 0.82 (0.71, 0.92)
ACEI vs. placebo —{— 0.55 (0.44, 0.6
o { 2 ACEI vs. placebo - 0.84 (0.76, 0.93)
ARB vs. placebo —i— 0.70 (0.52, 0.89) ARE . placebs = TS, 4508
SAIE. Biacehe -0 ALY ARB vs. placebo —— 0.81(0.67, 0.99)
ACEl vs. active control —— 0.65 (0.51, 0.80) ACEI vs. active control . 0.94 (0.75, 1.12)
ACE! vs. active control — 0.71 (0.57, 0.89) ACEl vs. active control 4 1.05 (0.94, 1.18)
ARB vs. active control . m— 0.75 (0.54, 0.97) ARB vs. active control —B— 0.86 (0.70, 1.03)
ARB va. active contral _D_ 0.67 (0.55, 0.82) ARB vs. active control —— 0.81(0.63, 1.04)
ACEI vs. ARB B B 0.89 (0.66, 1.19) ACElvs. ARB = 1.09 (091,131
= ACEl vs. ARB {1 0.92 (0.41, 2.07)
ACEI vs. ARB it 0.85 (0.35, 2.09)
Active control vs. placebo — 0.87 (0.71, 1.06)
Active control vs. placebo —— 0.92 (0.78, 1.24)

Xinfang Xie et al, AJKD 2016



Peut on faire plus que le blocage
du RAA par les IEC/Sartans dans
TOUTES IRC?
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Reduced glucose reabsorption I |
and stress of renal tubular

Increased tubulo-glomerular

cells Preserved intravascular feedback
o volume Restored adenosine
Restored e1r15;throp0|et|n Ly Decreased volume generation
prOdUChon Overload113 Decreased

Increase in hematocrit

concentration®
Increased oxygen
delivery's

intraglomerular pressure

Decreased glomerular
hyperfiltration'2

Reduced arterial
stiffness?’

Reduced blood
pressure®®

Lumen PCT cell

Na* \
‘ Glucose Reduced pro-inflammatory
SGLT? (NF-kB signaling, ICAM-1,

T MCP-1) and pro-fibrosis
iianion pathways (TGF-B, CTGF,
fibronectin) — experimental

Weight loss™ 120
Ly Reduced abdominal and

subcutaneous fat'?! A\ Increased glucose excretion models only™®
> E}z?sﬂ;iccj?;u“n I> Relative glucose deficiency Ly.Reduced cell toxicity
Lipolysis, fatty acid oxidation, and and oxidative stress

ketone body formation
Cell metabolism switched towards
energy efficient ketone bodies?% 26
Ketone bodies inhibit kidney
damage mediator mMTORC1"18

Giorgino et al. Cardiovasc Diabetol (2020
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( P DAPACKD

To assess whether treatment with dapagliflozin, compared with placebo, reduced the risk of renal and CV events in patients with
CKD with or without T2D, and who were receiving standard of care including a maximum tolerated dose of an ACEi or ARB

Key Inclusion Criteria
>18 years of age Primary Outcome
eGFR 225 to <75 mL/min/1.73m?
UACR 2200 to <5000 mg/g

Stable max tolerated dose of
ACEi/ARB for 24 weeks

With and without T2D

) . Composite of sustained 250% eGFR decline,
Dapagliflozin 10 mg

+ standard of care

ESKD?, renal or CV death

Secondary Outcomes

|

1:1
Double-blind
End Points

Key Exclusion Criteria Placebo
TiD + standard of care
Polycystic kidney disease,
lupus nephritis, ANCA- -
associated vasculitis * All-cause mortality

Immunosuppressive therapy <6 4304 Randomized
. Median follow-up 2.4 years
months prior to enrollment

* Composite of sustained
>50% eGFR decline, ESKD, or renal death

* Composite of CV death or hHF

aESKD defined as the need for maintenance dialysis (peritoneal or hemodialysis) for more than 28 days, renal transplantation or sustained eGFR <15mL/min/1.73m? for at least 28 days.

ACEi = angiotensin-converting enzyme inhibitor; ANCA = anti-neutrophil cytoplasmic antibody; ARB = angiotensin-receptor blocker; CKD = chronic kidney disease; CV = cardiovascular; eGFR = estimated glomerular filtration rate; ESKD = end-
stage kidney disease; hHF = hospitalization for heart failure; T1D = type 1 diabetes; T2D = type 2 diabetes; UACR = urinary albumin-to-creatinine ratio.

1. Heerspink HIL et al. Nephrol Dial Transplant. 2020;35:274-282; 2. Heerspink HJL et al. N Engl J Med. 2020; 383:1436-1446.



Diabetes Status and Investigator-reported Cause of Kidney Disease e
at Baseline

Investigator-reported Cause of

m With type 2 diabetes M Diabetic nephropathy
1 Glomerulonephritides
B Ischemic / hypertensive nephropathy

m Other / unknown causes
CKD Etiologies

Wheeler DC et al. Nephrol Dial Transplant. 2020;35:1700-1711.



Endpoint composite primaire:
Sustained >50% eGFR Decline, ESKD, Renal or CV Death?!

DAPA  Placebo HR (95% Cl) p-value? Placebo
9.2% 14.5% 0.61(0.51-0.72) 0.000000028 312 events
20
X
[ 16—
2
[}
2 5.3% ARR
C
3 1 NNT=19b
B
> DAPA 10 mg
S 4 197 events
4_
O_
T T T T T T T T I
0 4 8 12 16 20 24 28 32
. Months from Randomization
N at Risk
DAPA10mg 2152 2001 1955 1898 1841 1701 1288 831 309
Placebo 2152 1993 1936 1858 1791 1664 1232 774 270

aESKD defined as the need for maintenance dialysis (peritoneal or hemodialysis) for at least 28 days and renal transplantation or sustained eGFR <15mL/min/1.73m? for at least 28 days. Renal death was defined as death due to ESKD when
dialysis treatment was deliberately withheld for any reason.3; °95% Cl, 15 to 27.

ARR = absolute risk reduction; CV = cardiovascular; DAPA = dapagliflozin; eGFR = estimated glomerular filtration rate; ESKD = end-stage kidney disease; HR = hazard ratio; ; NNT = number needed to treat; RRR = relative risk reduction.
1. Heerspink HIL et al. N Engl J Med. 2020; 383:1436-1446; 2. Heerspink HIL. Presented at: ESC Congress — The Digital Experience; August 29 — September 1, 2020;
3. Heerspink HIL et al. Nephrol Dial Transplant. 2020;35:274-282.



Primary Composite Outcome:
All Components Contributed to the Observed Treatment Effect?

DAPA 10 mg Placebo
HR (95% Cl) (n=2152) (n=2152) HR 95% Cl p-value?

I

1

I

1

1
—_—{

Primary Composite Outcome

Composite of 250% eGFR Decline, ESKD, or
Renal or CV Death | 197 (9.2) 312 (14.5) 0.61 (0.51, 0.72) 0.000000028
1
Components of the Primary Composite Outcome '
I
>50% eGFR Decline L : 112 (5.2) 201 (9.3) 0.53 (0.42,0.67) <0.0001
1
ESKD | “ 109 (5.1) 161 (7.5) 0.64 (0.50, 0.82) 0.0004
1
I
eGFR <15mL/min/1.73m? i = 84 (3.9) 120 (5.6) 0.67 (0.51, 0.88) 0.0045
1
1
Chronic Dialysis? ! = 68 (3.2) 99 (4.6) 0.66 (0.48, 0.90) 0.0080
I
Transplantation? | 3(0.1) 8(0.4) NC
1
1
Renal Death | 2 (<0.1) 6(0.3) NC
I
1
CV Death ' = 65 (3.0) 80 (3.7) 0.81 (0.58,1.12) 0.2029
| T |
0.30 0.60 1.00 1.25
DAPA 10 mg Better  Placebo Better

< >

2There were 69 endpoint events for dapagliflozin and 100 endpoint events for placebo for the combined chronic dialysis and renal transplantation endpoint (HR 0.66; 95% Cl 0.49, 0.90).
CV = cardiovascular; DAPA = dapaglifiozin; eGFR = estimated glomerular filtration rate; ESKD = end-stage kidney disease; HR = hazard ratio; NC = not calculable.
1. Heerspink HIL et al. N EnglJ Med. 2020; 383:1436-1446; 2. Heerspink HIL. Presented at: ESC Congress — The Digital Experience; August 29 — September 1, 2020.



Primary Composite Outcome:
Treatment Benefit Consistent Across Prespeciﬁed Subgroups?

Number of Events

DAPA 10 mg p-value
HR (95% Cl) (n=2152) Placebo (n=2152) 95% ClI Interaction?

Composite of >50% eGFR Declme, ESKD, or Renal or CV Death
All Patients —a— 197 312 0.61 (0.51,0.72)
T2D at Baseline 0.24
Yes — 152 229 0.64 (0.52,0.79)
No — 45 83 0.50 (0.35,0.72)
UACR (mg/g) at Baseline 0.52
<1000 - 44 84 0.54 (0.37,0.77)
>1000 —_—a— 153 228 0.62 (0.50,0.76)
eGFR (mL/min/1.73m?2) at Baseline 0.22
<45 —_— 152 217 0.63 (0.51,0.78)
245 —_—— 45 95 0.49 (0.34,0.69)
0.I13 0.!50 1.00 1.I25

Profil sur en IRC non diabétique, pas
DAPA 10 mg Better  Placebo Better . ,
< > acidocétose
Infections mycotiques possibles

CV = cardiovascular; DAPA = dapagliflozin; eGFR = estimated glomerular filtration rate; ESKD = end-stage kidney disease; HR = hazard ratio; T2D = type 2 diabetes; UACR = urinary albumin-to-creatinine ratio.
1. Heerspink HIL et al. N EnglJ Med. 2020; 383:1436-1446; 2. Heerspink HIL. Presented at: ESC Congress — The Digital Experience; August 29 — September 1, 2020.



Figure 3| Interventions to slow chronic kidney disease (CKD) progression and/or reduce cardiovascular risk. “Unclear if and when to

Schlipak, KDIGO, Kid Int, 2021



Néphropathie diabétique



Controle glycemique

2.2 Glycemic targets

Recommendation 2.2.1: We recommend an individualized HbA1c target ranging from <6.5% to <8.0% in
patients with diabetes and CKD not treated with dialysis (Figure 9) (1C).

<6.5% HbATc

Figure 9 | Factors guiding decisions on individual HbA1c targets. CKD, chronic kidney disease; G1, estimated glomerular filtration rate
(eGFR) =90 ml/min per 1.73 m’: G5, eGFR <15 mi/min per 1.73 m”: HbATc, glycated hemoglobin.

Attention en hypoglycémie en IRC: privilégier des ttt sans risque hypoglycémie si possible



Inhibition de SGLT-2

Diabetic nephron

Diabetic nephron with SGLT inhibition
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Veta-analyse ND: endpoints rénaux

A ESKD

Events  Patients RR (955 CI)
CREDENCE 281 4401 - 068 (0-54-0-86)
DECLARE-TIMI 58 Pl 17160 031(0-13-079) . , ,
CANVAS Program 18 10142 M E— 077 (030-197) Effet indépendant du degré de
EMPA-REG OUTCOME 1 7020 » 0-60 (0-18-1-08)

. 7 14
overal P 065053081, dysfonction rénale ET du degré
=0-0%; Pysmqeney=0-41 p<0-0001) , . .

| d’albuminurie ( pas comme les
B substantial loss of kidney function, ESKD, or death due to kidney disease | E C )
CREDENCE 377 4401 - 066 (0-53-0-81)
DECLARE-TIMI 58 365 17160 - 053 (0-43-0-66)
CANWVAS Program 3 10142 —_— 0-53(0-33-0-84)
EMPA-REGOUTCOME 152 6068 — 054 (0-40-075)
overall ’ 0-58 (0.51-0-66; ,
1*=0.0%: =0 0-0001 imi 1 1
Py =048 o | pe0.000Y Diminution du risque d’IRA ( pas
C substantial loss of kidney function, ESKD, or death due to cardiovascular or kidney disease CO m m e | e S | E C)
CREDENCE 585 4401 - 070 (0-59-0-82)
DECLARE-TIMI 58 850 17160 - 076 (0-67-0-87)
CANVAS Program 518 10142 - 0-82 (0-68-0-G7) . ;. ,
EMPA-REGOUTCOME 370 6073 . 057 (0-46-070) Attention a l'acidocétose
Overall 0.71(0-63-0.82; 4 : : :
i S * ooy euglycémique, aux infections
T T 1 )
03 0% 10 15
fongiques
Favours SGLT2 inhibtor  Favours placebo

Figure 2: Effect of SGLT2 inhibitors on ESKD (A), substantial loss of kidney function, ESKD, or death due to
kidney disease (B), and substantial loss of kidney function, ESKD, or death due to cardiovascular or kidney
disesse (O Neuen, Lancet 2019
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UACR <30 mg/g
DECLARE-TIMI 58
CANVAS Program
EMPA-REG OUTCOME

Subtotal

12:10 .3%; phetcmg-:neily:O'Ba

UACR 30-300 mg/g
DECLARE-TIMI 58
CANVAS Program
EMPA-REG OUTCOME

Subtotal

fz=18-5%; pheterogeneityzo'zg

UACR >300 mg/g
CREDENCE
DECLARE-TIMI 58
CANVAS Program
EMPA-REG OUTCOME
Subtotal
F=51-0%; Pheterogeneity=0-11
Puend fOr UACR subgroup=0-66
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0-52 (0-37-0-74)
0-22 (0-07-0-69)
0-41 (0-23-0-72)
0-46 (0-33-0-63; p<0-0001)

059 (0-39-0-87)
1-42 (0-51-3-95)
0-67 (0-36-1-26)
0-69 (0-47-1-00; p=0-051)

0-66 (0-53-0-81)
0-38 (0-25-0-58)
0-45 (0-24-0-86)
0-51 (0-31-0-85)
0-52 (0-38-0-69; p<0-0001)

Neuen, Lancet 2019



A

Events Patients RR (95% Cl)
eGFR 290 mL/min per1.73 m*
DECLARE-TIMI 58 120 8162 —B— 0:50 (0-34-0.73)
CANVAS Program 17 2476 = 032 (0-12-0-88)
EMPA-REG OUTCOME 22 1529 0-21(0.09-0-53)
Subtotal ——coglii—— 0-37 (0-21-0-63; p<0-0001)
F=41-8%; Phessrogenery=0-18
2GFR 60-<90 mL/min per 1.73 m*
CREDEMNCE 78 1809 = 0-81(0-52-1-26)
DECLARE-TIMI 58 186 7732 —F 0-54 (0-40-0-73)
CANVAS Program 30 5625 = 0-48 (0-23-0-98)
EMPA-REG OUTCOME 61 3638 = 0-61(0-37-1.02)
Subtotal - 0-60 (0-48-0-74; p<0-0001)
P=0-0%; Preserogenniy=046
eGFR 45-<60 mL/min per1.73 m*
CREDENCE 99 1279 —— 0-47 (031-0-72)
CANVAS Program 16 1485 E 0-74 (0-28-2-01)
EMPA-REG OUTCOME 39 1238 = 0-68 (0-36-1-28)
Subtotal e e 0-55 (0-39-0-76; p<0-0001)
P=0-0%; Praterogenciy=0-52
eGFR <45 mL/min per 1.73 m’*
CREDENCE 200 1313 —-— 071 (0:53-0:94)
CANVAS Program 10 554 a 0-79 (0-21-2:94)
EMPA-REG OUTCOME 30 563 = 0-63 (0:30-1.29)
Subtotal - 0-70 (0-54-0-91; p=0-0080)

'1:010%; phelerog,e|1elty:0'g4
Puend fOT €GFR subgroup=0-073

Neuen, Lancet 2019



Events  Patients RR (95% CI)

CREDENCE 184 4397 —— 0-85 (0-64-1-13)
DECLARE-TIMI G8 300 17143 —a— 0-69 (0-55-0-87)
CAMNVAS Program .8 10134 = 0-66 (0-39-1-11)
EMPA-REG OUTCOME 401 F010 —— 076 (0-62-0-93)
Overall < 075 (0-66-0.85;
P=0-0%; Prsprgene,=0-68 p<0-0001)

0!3 {I-IE 10 1-|5

Favours SGLT2 inhibtor  Favours placebo

Figure 3: Effect of SGLT2 inhibitors on acute kidney injury
Weights were from random-effects meta-analysis. S5GLT2=sodium-glucose co-transporter-2. RR=relative risk.

Neuen, Lancet 2019



Chapter 4: Antihyperglycemic therapies in patients with type 2 diabetes (T2D) and CKD

Practice Point 4.1: Glycemic management for patients with T2D and CKD should include lifestyle therapy, first-line treat-
ment with metformin and a sodium—glucose cotransporter-2 inhibitor (SGLT2i), and additional drug
therapy as needed for glycemic control (Figure 18).

5 Lifestyle therapy " Nutrition
Metformin SGLT2 inhibitor
J%  First-line s R =5 iR
D 9w 9 Hoew + 9L Hhowm
Reduce dose Discontinue Discontinue Do not initiate Discontinue

« Guided by patient preferences,
comorbidities, eGFR, and cost
;_f“::" " Additional drug therapy as ~Includes Daue w'mnf;ﬁm
ap " ded for glycemic contral <30l pes 1 450000
TE nes gy« treated with dialysis

_ e « See Figure 20
Figure 18 | Treatment algorithm for selecting antihyperglycemic drugs for patients with T2D and CKD. Kidney icon indicates estimated

glomerular filtration rate (eGFR; ml/min per 1.73 m?}; dialysis machine icon indicates dialysis. CKD, chronic kidney disease; DPP-4, dipeptidyl
peptidase-4; GLP-1, glucagon-like peptide-1; 5GLT2, sodium—glucose cotransporter-2; T2D, type 2 diabetes; TZD, thiazolidinedione.

KDIGO 2020



Introduction de canagliflozin 100 mg jusque clairance de 30ml/min/1.71
Introduction de dapagliflozin 10 mg jusque 25 ml/min/1.73 m2
Etude sur empa kidney positive, jusque sortie jusque 45 ml/min/.173 m2

On n’arréte pas les médicaments jusque la dialyse

CREDENCE, DAPA-CKD, EMPA CKD en cours



FIGARO-DKD and FIDELIO-DKD ont investigue l'effet de |a finerenone sur les
issues cardiaques et renales chez plus de 13000 patients avec une IRC et un

dia(béte de tvpe 2

~
- 1
Finerenone 10 mg od or 20 mg od* 3 @ FIGARO-DKD
. . (7]
Screen(ljng Initial dosing of study drug based on eGFR at screening; during the E g 7437
erio erio study, dosing was guided by serum [K*] levels and eGFR changes = 0
p P Rl [69) FIDELIO-DKD?
4-16 weeks ©
| Maximum tolerated dose of ACE/ARB 5734 )

@\ FIDELITY?
@ FIGARO-DKD!' @FIDELIO-DKW (G| Podes analysi

Key outcomes

. Composite endpoint: Composite endpoint: o
Primary Time to CV death, non-fatal ‘ 3 Time to kidney failure,* I'% _(IEV corgszs'tﬁ' -
endpoint MI, non-fatal stroke, or \f sustained 240% eGFR decline, ' N“ne o tatal etat K TenHEE

hospitalisation for HF /\ or renal death ‘“ ho;gﬁgﬁ; ’filoﬁ ]tgr E,For
X 7% kidn mposite:
il Same as primary endpoint 'l% Same as primary endpoint ?im/e to ﬂd% ?a(;urg ”of‘,l};ained
secondary in FIDELIO-DKD ' in FIGARO-DKD \ f >57% eGFR

endpoint

decline, or renal death

1. Pitt Betal. N Engl J Med 20212. Bakris GB, et al. N Engl J Med 2020 3. Agarwal R et al. Eur Heart ] 2021



Inclusion/exclusion Protocol

10 mg or

T2D + CKD JFi
 dfinerenone IS mg od

eGFR =25 mL/min/1.73m?

Serum [K*] < 4.8 mmol/L
Maximum tolerated labeled dose
of RAS

HFrEF (NYHA class lI-1V) ./ Placebo

Median follow-up 3 years

= —— eGFR (mL/min/1.73 m?) UACR (mg/qg)
Baseline characteristics 1% 2%

@ [Medianage:65 years
& 0% Q30%

RAS inhibitors: 99.8%
Statins: 72.2%

HbA1c: 7.7%
BP: 137/76 mmHg @ <25 O 45- <60 @ <30 O =300-5000
Prior HE: 7.7% O25-<45 @ =260 (O 30- <300

Agarwal R et al. Eur Heart ] 2021;




La Finerenone diminue significativement I'incidence de chaque composant
de I'endpoint composite rénale, y compris I'IRT ( mais pas la mort rénale)

Finerenone Placebo HR (95% Cl)
(n=6519) (n=6507)
n (%) n (%)
eGFR 57% composite : i 0.77
kidney outcome s e (751 : (0.67-0.88) Dl
. . ! 0.84
Kidney failure 254 (3.9) 297 (4.6) v—Q—ii (0.71-0.99) 0.039
ESKD* 151 (2.3) 188 (2.9) — Ui 0.040*
' ' | (0.64-0.99) '
. | 0.81
29 ! +
eGFR <15 ml/min/1.73 m 195 (3.0) 237 (3.6) _0#: (0.67-008 0026
>57% decrease in eGFR from ! 0.70
baseline! 257(3.9)  361(55) —o— (0.60-0.83)  ~0-0001
i 0.53 B
Renal death 2 (<0.1) 4 (<0.1) | (0.10-2.91)
>57% decrease in eGFR is equivalent to doubling of serum creatinine 0.5 1.0 2.0

Favours finerenone Favours placebo



Ueffet renal mixte de la finerenone selon les sous populations

Finerenone Placebo Hazard ratio (95% Cl) p-value for
interaction

n/N (n per 100 PY)
Overall 360/6519 (1.96) 465/6507 (2.55) —— 0.77 (0.67-0.88)

Baseline eGFR (ml/min/1.73 m?)*

25-<45 188/2117 (3.42)  225/2115 (4.14) —— 0.83 (0.68-1.01)
45—<60 62/1717 (1.31)  87/1717 (1.83) o 0.72 (0.52—1.00) 0.6244
>60 90/2603 (1.14)  130/2592 (1.66) @ = 0.70 (0.53-0.92)

Baseline UACR (mg/g)*

30—<300 38/2076 (0.57) 40/2023 (0.62) = < ! 0.94 (0.60-1.47)

0.6673

>300 321/4321 (2.85)  424/4371 (3.71) —— 0.75 (0.65-0.87)

0.5 1.0 2.0

P a

Favours finerenone  Favours placebo



Hyperkaliémie

Différence maximal de [K*] sérique entres les groups de 0.19 mmol/l a 4 mois

5.5 -
S 0.21
g ., (0.21) (0.20) (0.18) (0.17) 0.13)
— T Mean baseline
X 45 - serum [K+]
- - <'M 5 7 Finerenone: 4.35+0.44
S ) Placebo: 4.35+0.44
)
D40 -
é’ (0.02) (0.02) (0.02) (0.03) (0.03)
35 T T T T T T T T T T T T
0 4 8 12 16 20 24 28 32 36 40 44 48
Patients (n): Months since randomisation
Finerenone 6510 6234 5990 4916 2781 912
Placebo 6487 6229 5965 4878 2759 887



Risque d’hyperkaliémie

. eGFR <60 ml/min/1.73 m? 1 eGFR 260 ml/min/1.73 m? .
14 Finerenone (n=3908) Finerenone (n=2602)
20 71 (18.3%) Placebo (n=3900) Placebo (n=2588)

=
O}
1

Patients (%)
[EaY
o

5 4 94
(2.4%) 31 16 7 8 0
(0.6%)  (0.3%) (0.3%)  (0%)
0 .
Any Leading to permanent Leading to Any Leading to permanent Leading to
discontinuation hospitalisation discontinuation hospitalisation

Treatment-emergent hyperkalaemia events

BAKRIS G, ET AL. ASN 2021; POSTER PO2531; JASN 2022



Composite kidney outcome including macroalbuminuria

receptor agonist placebo

ELIXA 172/2647 (6%) 203/2639 (8%) — 0-84 (0-68-1.02) 0-083
LEADER 268/4668 (6%) 337/4672 (7%) —_— 078 (0-67-0-92) 0-003
SUSTAIN-6 62/1648 (4%) 100/1649 (6%) : 0-64 (0:46-0-88) 0-006
EXSCEL 366/6256 (6%) 407/6222 (7%) e 0-88 (0-76-1.01) 0.065
REWIND 848/4949 (17%) 970/4952 (20%) —— 0-85 (0-77-0-93) <0-001
Overall 1716/20168 (9%)  2017/20134 (10%) @ 0-83(0.78-0-89) 62(48t096) <0-001
(F=0-0%, p=0-413) 1
Worsening of kidney function
ELIXA 41/3031 (1%) 35/3032 (1%) - -+ 1-16 (0-74-1-83) 0.513
LEADER 87/4668 (2%) 97/4672 (2%) —— 0-89 (0-67-1-19) 0-43
SUSTAIN-6 18/1648 (1%) 14/1649 (1%) : -+ p 1.28 (0-64-2.58) 0-48
EXSCEL 246/6456 (4%) 273/6458 (4%) —— 0-88 (0-74-1-05) 0-164
REWIND 169/4949 (3%) 237/4952 (5%) — 0-70 (0-57-0-85) <0-001
Overall 561/20752 (3%) 656/20763 (3%) <> 0-87(0-73-1-.03) 247 (119 to-10721) 0-098
(P=42.7%, p=0137) | ; ;
0.5 1 1.5
+“— —»
Favours GLP-1  Favours

Fiqure 4: All-cause mortality, hospital admission for heart failure, and kidnev outcomes

Krisetnesn, Lancet endoc, 2019

Perte de poids
Pas hypoglycémie

Utilisé a Clairances basses
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Figure 3| Interventions to slow chronic kidney disease (CKD) progression and/or reduce cardiovascular risk. “Unclear if and when to

Finrenone
Schlipak, KDIGO, Kid Int, 2021



Recommandations pour le dépistage et l'identi-
fication de 'insuffisance rénale chronique (IRC)
pour les médecins généralistes

Société suisse de néphrologie

1 « En roisen du vieillissement de la population suisse et de lo housse des maladies qui nuisent aux
reins fex. e diabéte, I'hypertension artérielle), la prévalence de linsuffisance rénale chronigue [IRC)
ougmente. Les données suggérent qu'un adulte sur dix en Suisse est atteint d'1RC?
Y i + Il est important de prévenir, de détecter ropidement I'IRC et de prendre en charge de maniére
L'IRC en Suisse Il p de p de d pic I'RC et de prend harge d
optimaole ces patients.
- Cet objectif ne peut &tre atteint que dans le cadre d'un effort collaberatif impliquant les médecins
généralistes et les spécialistes.

2 « Fififh sef définics aomee-wunn anomalke de osiruobirm ow de o fondbion Pnae; présaris pendant

— plus de 3 mois avec des implications pour la sontés?

Définition de I'IRC + LIRC est clossée en fonction de sa couse, du DFGe &t de la categorie de I'olbuminurie [Figure 1)2

3 - Des troitements sont disponibles pour prévenit la progression de ['RC, réduire ses complications
[comme les maladies OV] et en conséquence, de réduire significativement la morbidité ou mortalité

= lige.

Détection + Cependant, étant donné que ['1RC est souvent asymp g, elle est larg, 0 fiognosti-

quée. 9 néphropathes sur 10 ignorent leur malodie = Por conséquent, les personnes présentant un
risque oceru dIRC devroient &tre dépistées.

+ Les patients souffrant dhypertension artérielle, de diobéte sucré ou de maladies cardiovosculoires
daivent &tre dépistés pour [TRC® au moins uns fois par on*

+ Les gutres populations & risque devraient également faire [ objet d'un dépistage régulier [Figure 2).

- Lapproche du dépistage consiste a lo fois @ déterminer le DFGe (por mesure de la créatinine.
cystatine C, ou les deux] et & quontifier | 'olbuminurie

précoce de 'IRC

y
I'IRC e Ao
Catégories Albuminurie
2 Description et intervalles
est classée en
4 M Risque foible
fonction de: o Al A2 A3
. présentz: sinon pas ORC) ) =
Gause [U] Risque modérément acaru P::]n.m.]le c:_.t Modérément Gravement
- DFGe [B) Bl Fingue modird @ fartcment asons e ougmentse gugmentse
= 5 B Fisque dlevé ougmentee
« Albuminurie [A) B isque tria sleve
«30mglg 30-300mg/g >300mglg
+3 mgimmol 3-30mg/mmol >30mg/mmol
Normal ou
[
E &> hyperfiltration =50
=
z E G2 Diminution légére £0-89 .
:: ] G3q | Diminution légere & 45-5a Reférer
= 9 modérée 3
25 Diminution modérée a Traiter Raférer
Q. ‘é Gab i 30-45 ] 3
o2 e = ere
,E & | et | Ssvirementdiminué 15-29 fieos s haferer
:s‘ Insuffisance rénale Référer Reférer Reférer
5 C= terminale T 4 &ys 4t

Figure 1 lassficction ot sroifation s i d (20 scon KDIGD. Leaprlles DFGs = Albaminuris mantront b isqus da progression,de marbiit of do mustalt par ol i e a4
risque e plus s joune, oronge. ouge, rauge foncel L chifies figurant dan les botes ¢ o par el

Conditions présentant un risque oceru ' IRC
- Hypertension artériells - Maladies systémiques prédisposantes & [IRC
+ Digbéte {ex. VIH, LED, vascularite)
+ Malodies cardiovasculaires e ent avec des médi
« Antécédents d'insuffisance rénale aigug n
- Antécédents familioux dune moladie rénale  + Obésité
- Age avoncé
|
aui
|
Dépistage de I'IRC
- Rapport albumine et créatinine urinaire [ACR] pour détecter |'albuminurie”
et

- Créatinine sérique ou cystotine C pour estimer le taux de filtration glomérulaire (OFBe)

]
* Pour déterine A, (i et i doer e s s e urins pancuels s moins une i o L rappt albamine

ot [ACR L s por ch = UACH en alas-
B mgs-‘ o, if ot e s |p||z:|J anoctess 18 poas o & iscrition joamoliirs dabmine
Lun des élé i est présent dant = 3 mois?
- DFGe <B0ml/min/1.73m*

ou

+ ACR 230mg/g (3mg/mmol]”
1 1

oul non
| |
Diognostic de ['1RC confirme Rep Eriodique de I'éval:
Clossificotion IRC/ Stratification du risque selon la figure 1 sile Btutul deri risque persiste

|

|
Prise en charge de ['IRC ou référer le potient ou néphrologue
| |

Interventions théropeutiques Référer au néphrologue si

- Arrét du tabagisme, pratique d'une octivité physique +IRA ou chute brutale =t persistante du DFGe
réguligre st alimentation saine « IRC diorigine inconnue

+ Perte de poids si [IMC *25kg/m? +« DFGe <30mlimin/1.73m?

- Bviter les médicaments néphrotoxiques «ACR &mati »300mg/g (30mg/ 1)

« Adopter le meédicament a la fonction rénale
+ Optimiser |o pression ortérielle st le contrale lipidiqgue

« Envisager |'inhibition du syst2me RAA =i 'ACR >30mg/g

« Progression de |'1RC/détérioration du DFGe
« Microhématurie glomérulaire
«IRC + hgpertanmnn résistante

[Smg.fmmnl] et pas de contre-indication - A li du pot; sérique
iti dun iSELT2 opp & pour | utilisotion dans [1AC . Muludle renuie héreditaire
i le DFGe 2 25milfmin et si aucuns contre-indication i hralit Al pAourrants oo dtend

p

+ Patients IRC et DT2

- Dptimiser le contrile glycémique pour les
patients diobétiques de type 2

- Enwisoger [1SBLT-2 si aucune contre-indicotion

- Enwisoger le BLP-1RA (si [iSBLT2 et/ou la metformine
ne sont pas tolérés)

- Considérer la Finérénone quand approuvée pour cette
indicatien et si pos de contre-indication
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Conclusion

ol'IRC est frequente et colteuse

oCette pathologie nécessite un dépistage systématique des populations a
risque

oSa Prise en charge est globale

oTraitement néphroprotecteurs
[EC-Sartan
Inhibiteurs SGLT2 ( gliflozines) en IRC diabétique ET NON diabétique
Analogues GLP-1 en cas de DT2

Pas de double blocage RAA actuellement ( =pas de combinaison [EC
et sartans)

Finrenone en cas de DT2 si pas d’hyperkaliémie

o Informer les patients
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Table 23  Office blood pressure treatment target range

Office DBP
treatment

target range

Hypertension

+ Diabetes

+ CKD

+ CAD

+ Stroke’/ TIA

(mmHg)

Target to 130
or lower if tolerated
Not <120

Targetto 130
or lower if tolerated
Not <120

Target to <140 to
130 if tolerated

Target to 130
or lower if tolerated
Not <120

Target to 130
or lower if tolerated
Not <120

65-79 years”

Target to 130-139
if tolerated

Target to 130-139
if tolerated

Target to 130-139
if tolerated

Target to 130-139
if tolerated

>80 years®

Target to 130-139
if tolerated

arget to 130-139
if tolerated

Target to 130-139
if tolerated

Target to 130-139
if tolerated

Office DBP
treatment
target range
(mmHg)

70-79

70-79

70-79

70-79

©ESC/ESH 2018

CAD = coronary artery disease; CKD = chronic kidney disease (includes diabetic and non-diabetic CKD); DBP = diastolic blood pressure; SBP = systolic blood pressure; TIA =
transient ischaemic attack.
*Refers to patients with previous stroke and does not refer to blood pressure targets immediately after acute stroke.

"Treatment decisions and blood pressure targets may need to be modified in older patients who are frail and independent.
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Effects of once-weekly subcutaneous semaglutide on kidney
function and safety in patients with type 2 diabetes: a post-
hoc analysis of the SUSTAIN 1-7 randomised controlled trials

Johannes F E Mann, Thomas Hansen, Thomas Idorn, Lawrence A Leiter, Steven P Marso, Peter Rossing, Jochen Seufert, Sayeh Tadayon, Tina Vilsbell

—@- Semaglutide 0.5mg  —g- Sitagliptin 100 mg ~@- Insulin glargine U100
—@ Semaglutide 1.0 mg  —@— Exenatide extended release 2.0 mg —@— Dulaglutide (0-75 mgand 1.5 mg)
@ Placebo
A SUSTAIN 1-5 and SUSTAIN 7: eGFR B SUSTAIN 6: eGFR
Avantage majeur: 1
. x == L=
erte de poids et @ 9 o0
2 98}
. T 85
ok a clairances e ol LT+ 1T«
25) . |
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5 | S S e =
=Y <
= e —E—
g » : R
=
20 . _ 7
== =
10
0 End IOF c': 16 3'0 4'4 5'6 80 104
treatment
Time from baseline Time from baseline {weeks)

Mann et al. Lancet 2020




Events  Patients RR (95% CI)

CREDENCE 184 4397 —— 0-85 (0-64-1-13)
DECLARE-TIMI G8 300 17143 —a— 0-69 (0-55-0-87)
CAMNVAS Program .8 10134 = 0-66 (0-39-1-11)
EMPA-REG OUTCOME 401 F010 —— 076 (0-62-0-93)
Overall < 075 (0-66-0.85;
P=0-0%; Prsprgene,=0-68 p<0-0001)

EI-IE {I-IE 10 1-|5

Favours SGLT2 inhibtor  Favours placebo

Figure 3: Effect of SGLT2 inhibitors on acute kidney injury
Weights were from random-effects meta-analysis. S5GLT2=sodium-glucose co-transporter-2. RR=relative risk.

Neuen, Lancet 2019



Etiology of CKD

100% -

80% -

60% -

40% A

Investigator-Reported Etiology of CKD (%)

20% -

0%

Chronic glomerulonephritis

IgA nephropathy (6.3%)

Focal segmental glomerulosclerosis (2.7%)
Membranous nephropathy (1.0%)
Minimal change disease (0.3%)

Other (5.9%)

Ischemic/HTN nephropathy

Diabetic nephropathy

m Diabetic Nephropathy m Ischemic/HTN Nephropathy B Chronic Glomerulonephritis
B Chronic Pyleonephritis B Chronic Interstital Nephritis H Obstructive Nephropathy
B Renal Artery Stenosis H Unknown m Other

Overall Population (N = 4304)

HTN = hypertensive; IgA = immunoglobulin A; T2D = type 2 diabetes.
Wheeler DC et al. Nephrol Dial Transplant. 2020;35:1700-1711.

. Other (0.9%)

Chronic glomerulonephritis

IgA nephropathy (1.3%)

Focal segmental glomerulosclerosis (0.8%)
Membranous nephropathy (0.3%)
Minimal change disease (0.1%)

Ischemic/HTN nephropathy

Chronic glomerulonephritis

IgA nephropathy (16.6%)

Focal segmental glomerulosclerosis (6.7%)
Membranous nephropathy (2.4%)
Minimal change disease (0.6%)

Other (16.5%)

Diabetic nephropathy

Ischemic/HTN nephropathy

T2D (N = 2906)

No Diabetes (N = 1398)




A

Events Patients RR (95% Cl)
eGFR 290 mL/min per1.73 m*
DECLARE-TIMI 58 120 8162 —B— 0:50 (0-34-0.73)
CANVAS Program 17 2476 = 032 (0-12-0-88)
EMPA-REG OUTCOME 22 1529 0-21(0.09-0-53)
Subtotal ——coglii—— 0-37 (0-21-0-63; p<0-0001)
F=41-8%; Phessrogenery=0-18
2GFR 60-<90 mL/min per 1.73 m*
CREDEMNCE 78 1809 = 0-81(0-52-1-26)
DECLARE-TIMI 58 186 7732 —F 0-54 (0-40-0-73)
CANVAS Program 30 5625 = 0-48 (0-23-0-98)
EMPA-REG OUTCOME 61 3638 = 0-61(0-37-1.02)
Subtotal - 0-60 (0-48-0-74; p<0-0001)
P=0-0%; Preserogenniy=046
eGFR 45-<60 mL/min per1.73 m*
CREDENCE 99 1279 —— 0-47 (031-0-72)
CANVAS Program 16 1485 E 0-74 (0-28-2-01)
EMPA-REG OUTCOME 39 1238 = 0-68 (0-36-1-28)
Subtotal e e 0-55 (0-39-0-76; p<0-0001)
P=0-0%; Praterogenciy=0-52
eGFR <45 mL/min per 1.73 m’*
CREDENCE 200 1313 —-— 071 (0:53-0:94)
CANVAS Program 10 554 a 0-79 (0-21-2:94)
EMPA-REG OUTCOME 30 563 = 0-63(0-30-1-29)
Subtotal - 0-70 (0-54-0-91; p=0-0080)

'1:010%; pheleroqeneltyzo 94
Puend fOT €GFR subgroup=0-073

Neuen, Lancet 2019



B

UACR <30 mg/g
DECLARE-TIMI 58
CANVAS Program
EMPA-REG OUTCOME

Subtotal

]'2: 10 .3%; phetcingcneily:0'33

UACR 30-300 mg/g
DECLARE-TIMI 58
CANVAS Program
EMPA-REG OUTCOME

Subtotal

'2=18'5%; pheterogenc—ityzo'zg

UACR >300 mg/g
CREDENCE
DECLARE-TIMI 58
CANVAS Program
EMPA-REG OUTCOME
Subtotal
F'=51-0%; Pheterogeneity=0-11
Puend fOr UACR subgroup=0-66

145
15
48

105
19
40

377
106

39
61

11644
7007
4142

4030
2266
1996

4401
1169
760
764

+
L
D
— -
L
el e
R
-
L
=
.

0-52 (0-37-0-74)
0-22 (0-07-0-69)
0-41 (0-23-072)
0-46 (0-33-0-63; p<0-0001)

059 (0-39-0-87)
1-42 (0-51-3-95)
0-67 (0-36-1-26)
0-69 (0-47-1-00; p=0-051)

0-66 (0-53-0-81)
0-38 (0-25-0-58)
0-45 (0-24-0-86)
0-51 (0-31-0-85)
0-52 (0-38-0-69; p<0-0001)

Neuen, Lancet 2019






