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Heart-kidney interactions
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Classification of cardio-renal syndromes

Acute kidney injury (AKl) secondary to
acute heart failure (HF)

Progressive chronic kidney disease (CKD)
secondary to chronic HF

Acute HF secondary to primary AKI

Chronic cardiac dysfunction secondary to
primary CKD

Combined cardiac and renal dysfunction
due to acute or chronic systemic disorders




Mechanisms of cardio-renal syndrome type 4
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Mechanisms of cardio-renal syndrome type 4

Advanved CKD
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Mechanisms of cardio-renal syndrome type 4

Atherosclerotic lesion types of coronary arteries as a function of CKD stage
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Type | (initial lesion), intimal thickening with isolated foam cells;

Type Il (fatty-streak lesion), intimal thickening with intracellular lipid accumulation;

Type Il (intermediate lesion): type Il changes and small extracellular lipid pools;

Type IV (atheroma), type Il changes and core of extracellular lipid;

Type V (fibroatheroma), lipid core and fibrotic layer to lesions, or mainly calcified, or mainly fibrotic;
Type VI (complicated lesion), disrupted lesion with hematoma or hemorrhage or thrombotic deposits.

Nakano T et al. Am J Kidney Dis. 2010;55:21-30



Mechanisms of cardio-renal syndrome type 4

Atherosclerotic versus arteriosclerosis in CKD
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Mechanisms of cardio-renal syndrome type 4

Arterial stiffness in CKD
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Mechanisms of cardio-renal syndrome type 4

Vascular calcification in CKD
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Mechanisms of cardio-renal syndrome type 4

Effect of calcification on plaque stability in CKD
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Cardiovascular risk in CKD

CVD morbidity and mortality in individuals with and without CKD and CVD
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Prevalence of CKD in the general population

Percentage of NHANES 2013-2016 participants, in the various CKD (eGFR and albuminuria) risk categories
(KDIGO 2012)

Albuminuria categories

Al A2 A3
Normal to mildly | Moderately Severely
increased increased increased
<30 mg/g <3 30-300 mg/g >300 mg/g
mg/mmol 3-30 >30
mg/mmol mg/mmol Total
Gl Normal to high >90 54.9 4.2 0.5 59.6
Mildly 335
G2 60-89 30.2 2.9 0.3
decreased
Mildly to
G3a moderately 45-59
decreased

Moderately to

GFR categories (ml/min/1.73 m?)

G3b severely 30-44
decreased
[
ca Severely 15-29
decreased
G5 Kidney failure <15
Total 89.9 (4.74) 8.5 (1.34)

USRDS, 2018 Annual Data Report, Volume 1 CKD, Chapter 4




Prevalence of CVD in people with CKD

Percent of patients
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USRDS, 2018 Annual Data Report, Volume 1 CKD, Chapter 4




Prevalence of CVD in people with CKD

Prevalence of heart failure in patients with or without CKD, 2016
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USRDS, 2018 Annual Data Report, Volume 1 CKD, Chapter 4



Prevalence of CVD in people with CKD

Adjusted rates of hospitalization for cardiovascular disease per 1,000 patient-years at risk
for Medicare patients aged 66 and older, by CKD status and stage, 2014-2016
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Prevalence of DKD in people with type 2 diabetes

Crude prevalence of DKD in patients with type 2 diabetes from Italy

DKD stages DKD phenotypes
3 4-5 . T Alb & | eGFR
0 No eGFR + +
172% 62.5% 37.5% (Alb'/eGFR+)(A|b8/§$FR ) No
3212.4% 1 - 1.44 . £ (Alb"/eGFR’)
3b 4.7% 1 1 millions l ’ 62.5%
12.0% T Alb
1 (Alb*/eGFR")
6.7% 18.7%
DKD phenotype DKD stahe Albuminuria eGFR
No 0
T Alb 1-2 +
J eGFR 3-5 - +
T Alb & | eGFR 3-5 + +
Analysis of 15,773 patients with type 2 diabetes from the Renal Insufficiency And Cardiovascular Events (RIACE) Italian multicentre study
Penno G et al. J Hypertens. 2011,29:1802-1809




Prevalence of CVD in people with type 2 diabetes

Crude prevalence of any CVD according to DKD phenotype
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Analysis of 15,773 patients with type 2 diabetes from the Renal Insufficiency And Cardiovascular Events (RIACE) Italian multicentre study

Solini A et al, Diabetes Care. 2012;35:143-149



Risk of CVD in people with type 2 diabetes

Risk of CVD by vascular bed according to DKD phenotype

™ Alb & | GFR

Alb*/eGFR- Alb"/eGFR* Alb*/eGFR*

OR | 95%Cl OR | 95%Cl OR| 95% CI

Total CVD events 1.20|1.08-1.33 | 1.52 | 1.34-1.73 | 1.90|1.66-2.19

Coronary events 0.90|0.79-1.02 | 1.51 | 1.30-1.76( 1.27|1.08-1.49

Cerebrovascular events| 1.41|1.20-1.65 | 1.22 | 1.01-1.48 | 1.69| 1.40-2.00

Peripheral events 1.51|1.25-1.82 | 1.40 | 1.11-1.76 | 1.88|1.52-2.34

Logistic regression analysis with stepwise variable selection

Analysis of 15,773 patients with type 2 diabetes from the Renal Insufficiency And Cardiovascular Events (RIACE) Italian multicentre study
Solini A et al, Diabetes Care 2012;35:143-149




Excess mortality in people with type 2 diabetes

Noncancer, Nonvascular Death
subgroup No. of Deaths Hazard Ratio with Diabetes (95% CI)
Renal disease GA6 i 3.02 (2.39-3.82) |
o [Renal disease
Ca use H R 95 A) CI Infection (excluding pneurnonia) 1081 | —_— 2.39 (1.95-2.93)
Liver discase 1429 ! —— 2.28 (1.90-2.74)
A” 1 80 1 7 1 1 90 Digestive system disorder (excluding liver) 2034 H —_— L.70 (1.43-2.04)
. . . Falls 442 i 1.70 (1.11-2.60)
H Preumonia 2893 : CR 1.67 (1.45-1.92)
H dzd rd ratlos Va scu Ia r 2 32 2 1 1_2 56 Mental disorders 1948 i —_— 1.64 (1.32-2.02)
by d ia betes ) ) ' Intentional sell-harm 963 i _ 1.58 (1.16-2.15)
Endocrine, metabolic, or nutritional 299 ; 1.49 (0.88 2.52)
Cancer 1.25 1.19-1.31 clpaiden |
All external causes 4181 e 1.36 (1.19-1.56)
Nervous system disorder 3133 ! = 1.28 (1.07-1.53)
Other 1.73 1.62-1.85 # COPD and related conditions 3197 [ 1.27 (1.07-1.50)
Alzheimer's disease or related conditions 1273 T — 1.21 (0.92-1.59)
Other noncancer, nonvascular deaths 2412 ' ] 1.72 (1.53-1.93)
I T T T T T 1
0.5 1.0 15 2.0 25 30 4.0
History of diabetes at baseline: t Yes I- No
Vascular Death Cancer Death Noncancer, Nonvascular Death
(50 studies; 16,211 deaths) (43 studies; 12,370 deaths) (42 studies; 8380 deaths)
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Analysis of 123,205 deaths among 820,900 people without and with (type 2) diabetes in 97 studies

The Emerging Risk Factors Collaboration. N Engl J Med. 2011,;364:829-841



Progression to ESRD versus death from CVD

Annual transition rates through the stages of nephropathy and to death from any cause.

i normoalbuminuria T—

0.1% 5 0% 1.4%
(0.1-0.2%) (1.9-2.2%) (1.3-1.5%)

microalbuminuria
0.3% —

2.8%
(0.1-0.4%) (2.5.3.2%) (2.6-3.4%)

3.6%

2.3%
(4.6-5.7%)

(1.5-3.0%)

0.1% 19.2%
(0.0-0.1%) (14.0-24.4%)

Post-hoc analysis of the United Kingdom Prospective Diabetes Study (UKPDS) 64

Adler Al et al. Kidney Int. 2003,63:225-232



Progression to ESRD versus death from CVD

Risk of ESRD for each albuminuria and eGFR category

— 3,228 adult patients from 2 prospective
randomized controlled clinical trials:

1. Irbesartan Diabetic Nephropathy Trial
(IDNT);
81

2. Reduction of Endpoints in Non—Insulin-
dependent Diabetes With the
Angiotensin Il Antagonist Losartan
(RENAAL).
A/C eGFR (ml/min/1.73 m?)
(8/g) <30 30-45 >45
>2 0 >2.0 12.87 7.46 7.40
! (5.97-27.74) | (3.63-15.33) | (3.32-16.47)
10_20 1.0- 7.12 3.47 2.80
2.0 3.16-16.04 1.63-7.40 1.18-6.64
<1.0 ( ) | ) | )
<1.0 3.61 1.49 1.00
(1.49-8.73) (0.64-3.48) (Ref)

Multivariate adjusted risk of ESRD
for each albuminuria and eGFR category,
accounting for the possibility of competing
events between ESRD and CV death

The Diabetes Mellitus Treatment for Renal Insufficiency Consortium (DIAMETRIC) Database

A/C
eGFR (ml/min/1.73 m?) (g/g)

Packham DK et al. Am J Kidney Dis. 2011,59:75-83




All-cause mortality in people with CKD

Unadjusted and adjusted all-cause mortality rates per 1,000 patient-years at risk for
Medicare patients aged 66 and older, by CKD status and stage, 2016
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USRDS, 2018 Annual Data Report, Volume 1 CKD, Chapter 4




Relation of albuminuria and eGFR to all-cause and CVD mortality

Risk of death by albuminuria and eGFR

All-cause mortality in Cardiovascular mortality in

high-risk cohorts with ACR data high-risk cohorts with ACR data
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Meta-analysis of data of 105,872 participants from 10 cohorts with diabetes (49.6%), hypertension or
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CKD Prognosis Consortium. Kidney Int. 2011,79:1341-1352




Relation of albuminuria and eGFR to adverse renal outcomes

Risk of adverse renal outcomes by albuminuria and eGFR

ESRD in GP cohorts ESRD in HR cohorts
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Meta-analysis of data of 845,125 participants from 9 nine general population cohorts
and 173,892 patients from 8 cohorts at high risk for CKD
CKD Prognosis Consortium. Kidney Int. 2011,80:93-104




Relation of albuminuria and eGFR to adverse renal outcomes

Risk of all-cause & CVD mortality and adverse renal outcomes by albuminuria and eGFR

Cardiovascular Cardiovascular Renal
events deaths events

<60

60-89
: : macro . >90
MiCr0 ormo  aGER micro .o R micro o PR
UAE UAE UAE

Analysis of data of 10,640 patients with type 2 diabetes from the the Action in Diabetes and Vascular disease:
preterAx and diamicroN-MR Controlled Evaluation (ADVANCE) Study over a median follow-up of 4.3 years

Ninomiya T et al. ] Am Soc Nephrol. 2009;20:1813-1821



Relation of albuminuria categories to all-cause mortality
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Relation of eGFR categories to all-cause mortality

1.0 P<0.0001 1.0 P<0.0001 1.0 . P<0.0001
T 0.8 T.8- > T 0.8- o
S08 0.8 g
Gt — 3 3 ?
G2 — _02’ 0.6 - g 0.6 ® 0.6 Cox proportional hazards
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O 0.4- 5 0.4+ 3 044
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Penno G et al. Acta Diabetol. 2018; 55:603-612
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Cardiorenal protection with anti-hyperglycemic agents

American Diabetes Association (ADA) and European Association for the Study of Diabetes (EASD) Consensus Report

EITHER/

OR PREFERABLY
SGLT2i with evidence of reducing

SGLT2i with HF and/or CKD progression in
GLP-1 RA proven CVD CVOTs if eGFR adequate’
with proven benefit', +---————--—0R --———————-
CVD benefit’ if eGFR If SGLTZi not tolerated or

adequate’ contraindicated or if eGFR less

than adequate® add GLP-1 RA
with proven CVD benefit’

N2

Davies MJ et al. Diabetologia. 2018,61:2461-2498



Renal protection with GLP-1 receptor agonists and SGLT2 inhibitors

Renal composite outcomes
Doubling of serum creatinine, Doubling of serum creatinine, ESRD,

renal death + CVD death

= ESRD, renal death =
() [¢]
5 50 40,4 5 80
g 40 ’ 5 o 61,2
éfg 20 27,0 é‘f-i 43,2
g g
§~ 20 11,5 — 15 8
= 6,3 x 20 13,2 ,
g 10 ’ 15 2,8 @
S 0 - — S 00 -
2 %% empare v ‘ % v
g s ouTcome! °(1) CANVAS Program (2) cgreoenceE - (4) g CANVAS Program (2) g (4)
0.54 (0.40-0.75) 0-53(0-33-0-84) 0.66(0.53-0.81) - 0-82 (0-68-0-97) 0.70 (0.59-0.82)
I Active drug
40% eGFR reduction, 40% eGFR reduction, ESRD,
= ESRD, renal death Placebo = renal death + CVD death
> 15 14,1 AR
5 & 21,6
o 10,8 T 20
s 90 2 16,9
3 55 8
Y < 05 2
g 00 . 3 00 -
‘_{:) CANVAS Program ( ) DECZL)ARE (3) E CANVAS Program (2) DECQRE (3)
0-60 (0-47-0-77) 0.76 (0.67-0.87) 0-77 (0-66—0-89) 0.53 (0.43-0.66)
1. Wanner Cet al. N Engl J Med. 2016,;375:323-334; 2. Perkovic V et al. Lancet Diabetes Endocrinol. 2018;6:691—-704;
3. Wiviott SD et al. N Engl J Med. 2019;380:347-357; 4. Perkovic V et al. N Engl ] Med. 2019; April 14




Renal protection with SGLT2 inhibitors

Renal composite outcomes

New-onset macro, 40% eGFR reduction,

New-onset macro, doubling of serum
ESRD, renal death

creatinine, ESRD, renal death

5 80 76,0 5 35 33,3

> >

e o 30

g 60 47,8 g 3

S ’ S 18,6

o o 20 )

o 40 o

S 27,4 S 15

f 20 15,0 199 15,1 f 10

N ] :

S 0 ; g 00 |

B LEADER® ¥"foveacce @ N .

B W P CANVAS Program CANVAS Program
(1) (2) (3) (3)
0.78 0.61 0-58 0.57
(0.67-0.92) (0.53-0.70) (0-50-0-67) (0.50-0.66)
B Active drug Placebo
1. Marso SP et al. N Engl J Med. 2016,375;311-322
2. Wanner Cetal. N Engl J Med. 2016,375:323-334
3. Perkovic V et al. Lancet Diabetes Endocrinol. 2018,6:691—-704




Cardiovascular protection with GLP-1 receptor agonists

A w| LEADER'()| SUSTAIN'G) | ExsCELC D | GEITONV
Drug Lixisenatide Liraglutide Semaglutide Exenatide-LAR Albiglutide
N 6,068 9,340 3,297 14,752 9,463
Follow-up (years) 2.1 3.8 2.1 3.2 1.6
History of CVD (%) 100 81 83 73.1 100

Primary endpoint (MACE)

1.02 (0.89-1.17)*

0.87 (0.78-0.97)

0.74 (0.58-0.95)

0.91 (0.83-1.00)

0-78 (0-68-0-90)

P=NS P=0.01 P=0.02 P=0.06 P=0.0006
Fatal or nonfatal myocardial infarction 1.03 (0.87-1.22) 0.86 (0.73-1.00) 0.74 (0.51-1.08) 0.97 (0.85-1.10) 0.75 (0.61-0.90)
P=NS P=0.046 P=NS+ P=NS P=0.003
Fatal or nonfatal stroke 1.12 (0.79-1.58) 0.86 (0.71-1.06) 0.61 (0.38-0.99) 0.85(0.70-1.03) 0-86 (0-66-1-14)
P=NS P=NS P=0.04t P=NS
Death from cardiovascular causes 0.98 (0.78-1.22) 0.78 (0.66—0.93) 0.98 (0.65-1.48) 0.88 (0.76-1.02) 0.93(0.73-1.19)
P=NS P=0.007 P=NS P=NS
Death from any cause 0.94 (0.78-1.13) 0.85 (0.74-0.97) 1.05 (0.74-1.50) 0.86 (0.77-0.97) 0-95 (0-79-1-16)
P=NS P=0.02 P=NS P<0.05
Hospitalization for heart failure 0.96 (0.75-1.23) 0.87 (0.73-1.05) 1.11 (0.77-1.61) 0.94 (0.78-1.13) NA
P=NS P=NS P=NS P=NS
Death from cardiovascular causes or NA NA NA 0-85 (0-70-1-04) NA
hospitalization for heart failure P=NS

*4-point MACE;
T only nonfatal.

1. Pfeffer MA et al. N Engl J Med. 2015;373,2247-2257; 2. Marso SP et al. N Engl J Med. 2016,375,311-322; 3. Marso SP et al. N Engl J
Med. 2016,;375,;1834-1844; 4. Holman RR et al. N Engl J Med. 2017;377;1228-1239; 5. Hernandez HF et al. Lancet. 2018;392:1519-1529




Cardiovascular protection with SGLT2 inhibitors

“ghdelp
B BUEARES (1)

Vv (2)

D (3)

(GREDENCE  (4)

g CANVAS Program DECLARE
Drug Empagliflozin Canagliflozin Dapagliflozin Canagliflozin
N 7,020 10,142 17,160 4,401
Follow-up (years) 31 2.4 4.2 2,6
History of CVD (%) 100 65.6 40.6 50,4

Primary endpoint (MACE)

0.86 (0.74-0.99) P=0.04

0.86 (0.75-0.97) P=0.02

0.93 (0.84-1.03) P=NS

0.80 (0.67-0.95) P=0.01t

Fatal or nonfatal myocardial
infarction

0.87 (0.70-1.09) P=NS

0.89 (0.73-1.09) P=NS

0.89 (0.77-1.01) P=NS

NA

Fatal or nonfatal stroke

1.18 (0.89-1.56) P=NS

0.87 (0.69-1.09) P=NS

1.01 (0.84-1.21) P=NS

NA

Death from cardiovascular causes

0.62 (0.49-0.77) P<0.001

0.87 (0.72-1.06) P=NS

0.98 (0.82-1.17) P=NS

0.78 (0.61-1.00) P=0.05

Death from any cause

0.68 (0.57-0.82) P<0.001

0.87 (0.74-1.01) P=NS

0.93 (0.82-1.04) P=NS

0.83 (0.68-1.02) P=NS

Hospitalization for heart failure

0.65 (0.50-0.85) P=0.002

0.67 (0.52-0.87) P<0.05

0.73 (0.61-0.88) P<0-05

0.61 (0.47-0.80) P<0.001

Death from cardiovascular causes
or hospitalization for heart failure

0.66 (0.55-0.79) P<0.001*

0.78 (0.67-0.91) P<0.05

0.83 (0.73-0.95) P=0.005

0.69 (0.57-0.83) P<0.001

*excluding fatal stroke; * MACE as secondary endpoint. 1. Zinman B et al. N Engl J Med. 2015; 373:2117-2128

2. Neal B et al. N Engl J Med. 2017,377:644-657
3. Wiviott SD et al. N Engl J Med. 2019,;380:347-357
4. Perkovic V et al. N Engl J Med. 2019; April 14




Cardiovascular protection with GLP-1 receptor agonists by eGFR

No. of P Value for
Subgroup Patients Liraglutide Placebo Hazard Ratio (95% Cl) Interaction
no. of events/no. of natients (%) .
Renal function !
Severe or moderate disease E 0.01
<60 ml/min/1.73 m? 2158 172/1116 (15.4)  223/1042 (21.4) —e— | 0.69 (0.57-0.85)
=60 ml/min/1.73 m2 7182 436/3552 (12.3)  471/3630 (13.0) —— 0.94 (0.83-1.07)
Severe disease ! 0.93
<30 ml/min/1.73 m? 224 25/117 (21.4) 26/107 (24.3) I > i 0.89 (0.51-1.54)
=30 ml/min/1.73 m2 9116 583/4551 (12.8)  668/4565 (14.6) e 0.87 (0.77-0.97)
I T T T T
0.2 1.0 2.0
!:E"ﬁgg!? (1) Liraglutide Better Placebo Better
Numberof Albiglutide Placebo Hazard ratio Hazard ratio Plisiation
patients  Events/patients (%) Events/patients (%) (95% CI)
Baseline eGFR (mL/min per 1.73 m*) - - - ' ' 0186
=60 2222 116/1008 (10-6%) 128/1124 (11-4%) —— 0-93 (0-73-1-20)
=60 t0 <90 4417 144/2208 (65%)  206/2209 (93%) —— 0-69 (0-56-0-85)
=00 2824 78/1425 (5.5%) 04/1399 (6-7%) — 0-79 (0-58-1-07)
D-IEE 0!5 1.0 2-I{i 4-|GI E!ﬂ
Harmony,,, «— —
Outcomes Favours albiglutide Favours placebo

1. Marso SP et al. N Engl J Med. 2016,;375,311-322; 2. Hernandez HF et al. Lancet. 2018;392:1519-1529




Cardiovascular protection with SGLT2 inhibitors by eGFR

Primary Outcome Death from Cardiovascular Causes
Hazard Ratio P Value for Hazard Ratio P Value for
Subgroup Empagliflozin Placebo (95% ClI) Interaction (959 CI) Interaction
no. in subgroup
Estirnated glomerular filtration rate E 0.20 E 0.15
=90 ml/min/1./3 m? 1050 483 e R— b : !
60 to <90 ml/min/1.73 mZ 2425 1238 =t et
<60 ml/min/1.73 m2 1212 607 1 =
S 0.I25 O,ISO 1.00 2.I00 0,125 0,;50 1.00 2.(I)0
° ;.
'?ka..g‘r ELM&%_EREG (1) Favors Empagliflozin Favors Placebo Favors Empagliflozin Favors Placebo
Subgroup Canagliflozin  Placebo Hazard Ratio (95% Cl) P Value
no. of participants per 1000 patient-yr
eGFR i 0.20
30 to <60 ml/min/1.73 m? 36.4 493 —o— | 0.70 (0.55-0.90)
60 to <90 ml/min/1.73 m2 268 29.0 i 0.95 (0.80-1.13)
290 ml/min/1.73 m? 20.8 23.6 o | 0.84 (0.62-1.12)
[ T I T 1
v 0.25 0.50 1.00 2.00 4.00
(2) - g
CANVAS Program Canagliflozin Better  Placebo Better
Cardiovascular Death or Hospitalization for Heart Failure MACE
P Value for P Value for
Subgroup Dapagliflozin  Placebo Hazard Ratio (95% Cl) Interaction  papaglifiozin  Placebo Hazard Ratio (95% ClI) Interaction
no. of events/no. of patients no. of events/no. of patients - ‘ ‘
eGFR ! 0.37 : 0.99
=90 ml/min/1.73 m2 163/4137 163/4025 e 0.96 (0.77-1.19) 304/4137 309/4025 L. 0.94 (0.80-1.10)
60 to <90 ml/min/1.73 m2  199/3838 252/3894 —e— 0.79 (0.66-0.95) 367/3838 390/3894 —g- 0.95 (0.82-1.09)
<60 ml/min/1.73 m?2 55/606 81/659 —e—r 0.78 (0.55-1.09) 85/606 104/659 |—.:-—| 0.92 (0.69-1.23)
I T T 1
0.30 0.50 Lo 15 20 030 050 10 15 20
; (3) Dapagliflozin Placebo Dapagliflozin Placebo
DECLARE Better Better Better Better
1. Zinman B et al. N Engl J Med. 2015; 373:2117-2128; 2. Neal B et al. N Engl J Med. 2017;377:644-657;
3. Wiviott SD et al. N Engl J Med. 2019;380:347-357




Cardiovascular protection with SGLT2 inhibitors in DKD patients

CQ@REDENCE"
Primary Hazard ratio (95% Cl) P value
1. ESKD, doubling of serum creatinine, or renal or CV death 0.70 (0.59-0.82) 0.00001
Secondary
2. CV death or hospitalization for heart failure 0.69 (0.57-0.83) <0.001
3. CV death, M, or stroke 0.80 (0.67—0.95) 0.01
4. Hospitalization for heart failure 0.61 (0.47-0.80) <0.001
5. ESKD, doubling of serum creatinine, or renal death 0.66 (0.53-0.81) <0.001
6. CV death 0.78 (0.61-1.00) 0.0502
7. All-cause mortality 0.83 (0.68-1.02) NA
8. C;/ncifaa;ré g/rl]léis:;‘oke, hospitalization for heart failure, or hospitalization for 0.74 (0.63-0.86) NA

Perkovic V et al. N Engl J Med. 2019; April 14




Conclusions

*** Impact of CKD on cardiovascular system

CVD and CKD influence each other in the context of the cardio-renal syndromes

CKD favors CVD via several mechanisms, including increased calcification

** CKD and cardiovascular risk

CKD is associated with an increased CVD risk since its early phase

Both increased albuminuria and reduced eGFR are associated with an increased risk for total
and CVD mortality and morbidity independent of each other and of other CVD risk factors

¢ Renal protection and cardiovascular risk

Renal protection is associated with improved CVD outcomes (and vice versa)






